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Four studies were undertaken to deal with several aspects of the boat capacity
la beling question. The first study determined boaters ’ awareness Of capacity
information on their own boats . It was recommended that desians used for present
capacity plate labels be revised. The second study explored boaters ’ reactions to
nine capacity p l ate des i gns on dimensions of attractiveness , sir~p lic ity , authenticity
and general preferability . In the third study , selecte d lesians were tested for
comprehension using tachistoscop ic displays and a ~ma tch to sam p 1e~ oroce dure . The
resul ts indicated further testing of one design , modif ications for another design ,
and the discarding of a pictorialized design. The fourth study was an evaluation
of the effectiveness of designs in an actual boat renta l situation. The results
indicated that two types of designs were most likel y to communicate the capacity

I 
information. The character istics of these two designs were recommended as guidelines
for the development of production capacity plate labels.
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SELECTION AND EVALUATION OF PLEASURE BOAT CAPACITY PLATE DESIGNS

1.0 SUMMARY

1 . 1 Boaters’ Awa reness of Their Boat’ s Capacity Limi ts -- Study 1

Four stu dies were undertaken t~ Jeal with several aspects of the boat capacity

labelin g question . The first study was conducted to determine the current level

of knowle dge on the part of boat operators with respect to the safety-related

characteristics of their boat (capacity limits of the boat). Wyle researchers

interviewe d 200 boat owners by telephone and 157 boat owners at launch ramps

locate d at five sites across the country . The results indicated that only a

small portion of boaters accurately estimated their boat ’ s weight capacity .

However , mos t boaters surveyed knew where the capacity plate was l ocated. It was

recommende d that the presentation of information on capacity plate label s be

evalua ted in subsequent research.

1 .2 Selection and Evaluation of New Capacity Plate Designs —- Study 2

The purpose of the second study was to exp lore boaters ’ reactions to nine capa-

c ity plate designs. Evaluation of the designs was based upon boaters ’ ratings of

attractiveness , sim plicity , and perceived authenticity , and a forced choice for

general pre ferability . The results suggested further evaluation of relative

effectiveness for three basic designs.

1 .3 Sel ection and Evaluation of New Capacity Plate Desi gns -- Study 3

The purpose of the third study was to determine boaters ’ com p rehens i on of ca pa-
city info rmation presented in the three basic capacity plate designs: 1) pictori-

aliza tion or no pictorialization as an adjunct to the capacity recommendations ,

2) emphasis of capacity recommendations using a design that combined all recom-

men dations in one enclosure or separate enclosures for each recommendation (multi-

p le enclosures), an d 3) variation of the order of info rmation (verbal info rmation

f i r s t  and numerical data next and vice versa , e.g., “We ight 937 lbs ’ vs “937 lb s

Wei ght ’). n addition , the Boat ing Industry Assoc iation (BIA) capacity plate now

in use was evaluated for comprehension effectiveness.



The capaci ty plate desi gns were prepared on 35 mm slides and presented tachisto —

sco pi ca l ly  to two experimental groups of boaters (eleven persons each).  Each
group receiv ed one al ternat ive fo rm of the desi gn . The task was to view the
momentary d isp lays and to identify capacity info rmation that was identical to
info rmation g i” at the start of the series. It was assumed that comprehension
of the info r— ation (or a basic level of understanding) was necessary to enable

ti~e boaters to distinguish between identical and non—identical info rmation. The
outcome indicated that pictorialization did not necessarily facilitate comprehen-

sion of the capacity information , an d that the numberical/verbal order produced

better com~rehension of the capacity info rmation. The use of multiple enclosures

was inconclusive and further evaluation was warranted in the next study . All new

ca:acit y plate oesigns produced better comprehension than the BIA design.

1. 1 Eva luat ion of New Capacity Plate Des i gns
According to Aspects of Safety-Related Behavior -- Study ~

Toe :ur:ose of toe fturth stud y was to evaluate the ef~ect iv enes s of selected

caoac ~ ty  plate des~gns in . an actual boating situation. The criter ia for the

eva1~ ation was boaters noticing, read in~ , and retaininc toe capacity in~cr mat ic r ,.
:t .iao assuo~ed that retaining the in~or~oation was a consequence of coron rener din c

o~ ~nuerooa noing toe info rmation. The capacit y plate desi ons e’~d1jat ed r t h is

o~’ase ~~
‘ one project included: l~ Tul t i p le or sina le enclosures (as in the

~re~ io j s stucv ), 2) larger or smaller type face for the nur’er i cal oata in the

ca~ a c i tj  recoi~~endat ions , and 3) inc i jdi n lj the m axir ’ um motcr horsepower recoromen-

~ati on in si ce t~e ma i n e n c l o s u re w i t h otner we~ oht o~pac itie s. or oresentin o the

ncrseoowe r recor~nenda tion below the enclosure . The various designs were preoared

as actual caoacit y p l3tes and were moun ted on a dl eet of rental fishin g boats.

The boato were rented to f~ sher men in toe  ncr~~l mann e r  at a fishing camo . when

eaon boat ~as returne d , the ooerator o f the boat was interviewed by a Wy le re-

searcoer . T o e in t3r .’ ’ ews ird i ca te c ..~retner one ca La ci tJ ol ate in each boat was

no ticed , .~nen ‘t ,ias no ticed , if it .ics read m e n  not~ced , and the boat operators ’

~et e nt ’~ n o tie cana c it~ 1fl~~:rr o t1~~r . ~~~~ res~ lt s ~~t the S t ud i  indicated that
one s i ncl e enclosure desi~~ns ~s~~ : l~ r :er or ~Ta i ie~ t o e  ~ace or numerical data
here ~ore i i~.ely to ccn’ru n~cate  toe ca~acit i in forTa tI n . The characteristics of

the : e o i : r s  mer e recornrrendeo a~ ~iJe I nes in one lev e lcoren t ~ production

copac~ tj :late lateis.

2
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2.0 GENERAL BACKGROUND AND OBJECTIVES OF THE PROJECT

The task of informing recreational boaters about the capab i l i t ies  and l imi tat ions
of their boats is receiving considerable interest from the U. S. Coast Guard and
the boat manufacturing industr : . One method presently used for informing boaters

of the capacities of boats is the “capacity plate ” fixed to the hull. Installation

of this capacity plate is required by the U . S. Coast Guard on all boats up to 20

ft (6.1 m) in length manufactured after November 1 , 1972. The limitations to be

specified on the capacity plate include: maximum allowable weight for persons,

motor , and gear combined; maximum allowable weight for persons only; and maximum

allowable motor horsepower (if the boat is outboard motor powered).

Research by the USCG Research and Development Center indicates that 50% of the

rec reational boating fatalities each yea r are associated with boat loading types of

accidents. Currently the BIA (Boating Industry Association) is considering revi-

sion of the capacity plate design now in use. The intent of the revision is to

maximize the effectiveness of the required capacity plate in terms of informing

boa ters ~ the recorrrnendations , and in terms of achieving compliance with the

recomm endations. In short , the revised capacity plate desi gn should inform boaters

of the capacities of the boats in a meaningful way .

This project was authorized for the study of three aspects of the boat capacity

labeling p -ob lem . The objectives for the study correspond to the divisions of

Subt asks I, it , and Iii and are as fol low :

1 . To determine the current level of knowledge on the part of the boat

operators/owners with respec t to the capacity limits of their boats.

2. To evalua te the potential of new capacity plate designs to attract the

boaters ’ attention , and to communicate the capacity information.

3. To determine if new capacity plate designs lead to safer behavior on the

part of boaters. In effect , the second and third objectives translate as

the evaluation of the capacity p la te designs for the likel i hood that each

design will be noticed , rea d , an d the info rmation comprehended.

3



2.1 Organizat on of Studies and Subtasks for Implementing Object ives

The project was carried out in four separate studies within the three Subtasks.

Study 1 dealt wi th the f irst objective , and was conducted by Wyle researchers
G. Lancaster and 1. Dol l .  This study constituted Subtask I. Studies 2 and 3
dealt with the second objective . Implementation of the second objective involved

the selection of design alternatives according to their attention effects relevant

to communication of info rmation (Study 2), an d selection of design alternatives

according to the relative ease of comprehension of the capacity information (Study

3). Studies 2 and 3 were conducted within Subtask II. Study 4 dealt wi th  the

third objective , and co incided with Subtask III. The intent of Study 4 was to

make a final selection of effective designs based upon attention and communication

attributes (noticing, read i ng , an d comprehension). Subtasks II and III were con-

ducted by Wyle researchers M . Pfauth and E. 

Sager.4



3.0 SUBTASK I - - BOATERS ’ AWARENESS OF SAFETY-RELATED CHARACTERI CTICS

3.1 Introduction

Recent research (Reference 1) by the U. S. Coast Guard Research and Development
Center indicates that 50% of . c - boat ing fa ta l i t i es  each year ma y involve loading-

related accidents. They used the following defin i tion in constit uting a ‘loading-

rela te c accident” :

Accidents which are related to a recreational boat ’ s stability, freeboard ,

cap acity , and ‘ no tions ’ characteristics. ‘M otio ns ’ is defined as a boat ’ s
perfo rnance while drifting, proceeding on a strai ght course at moderate

soeed , slow speed maneuvering or undergoing changes in throttle (on/off

plane) or direction in such a manner as to cause suspicion of the boat ’s

ability to react properly to the imposed maneuver.

The ~eneral population of boats includes millions which have capacity plates and

mi:lio n s which do not. It is not pos sible to evaluate the safety bene fit derived

from capaci ty plates through an analysis of present accident data. The nature ~f

One data available from Boating Accident Reports prohibits this ana l ysis.

Toe 2. S. Coast Guard has adopted several programs to educate and inform boaters

about sa fe boating practices. One means of info rming the boater is to label his

ocat or boating equi pment. How can the effectiveness of such labels be evaluated?

2acacit j plates exist on a large sub -population of boats , and they have been the

suo ;ec t of prev ious studies (Reference 2).

Toe objective of this report is to determine the current level of knowledge on the

oart of boat operators with respec t to the safety-relat ed characteristics of their

boats. Toe safety characteristic under study for this report is capacity limits

of boats.

3.2 Method and Results

In formation was obtained from two sources: (a) telephone interviews and (b) on-

site interviews at launch ramps around the country

.5



As part of Subtask I of the previous Safe Loading Resea rch (Reference 3), Wy le
conducted telephone interviews wi th 200 owners of small boats. Severa l questions

were as ked re gar di n g the owner ’ s awareness of the existence and content of the

capacity p la te on his boat. Of these 200 telephone interviews , 110 contained

information which was used to contact the . .  ous manufac turers of the boats to

determine the actual capacity (i .e., the information contained on the capacity

plate) of the boats. Only these 110 cases are used in the present study.

The on-site interviews were conducted at the following l ocations:

• Gun tersv ill e Lake , Gunte r sv i l i e , Ala bama

• Cape May, New Jersey
• Point Judith , Rhode I s l a n d

• La ke St. Claire , Detro it , Michi gan

• Port Aransas , Texas .

The boaters at these various launch ramp s i tes were asked questions pertaining to
On eir boat ’ s ca pacity limits. In all , 157 boat operators were interviewed at

launch ramps. The interv iewer looked at the capacity plate , if the boat had one ,

and w rote down the actual capacity l imit given on the plate.

Several ~uestion 3 were asked about the boat operator:

• his or her experience in hours of boat operating time , and

• whether the operator had taken a boating safety course.

The interviewer also recorded whether the operator was an adult or teena ger .
Simi l ar questions were asked on the telephone interv i ews .

Tab le 1 shows the compi lat ion of the operato r data for both telephone and on -s i te
i nterv~ ews .

Four people did not respond to the question about their operating experience and

nine people did not respond to the question about the boating safety course.6



TABLE 1 . CHARACT ERISTICS OF BOAT OPERATORS -- TELEPHONE
AND ON-SITE DATA COMBINED

Frequency Percent

Operato r’s Ex per i ence

Under  20 hours 13
20 to 100 hours 35 13 .31
101 to 500 hours  77
501 hours or over 138 52.°7

TOTAL 263 l0O .OC

O pera tor ’ s A ge

Adult 258
Teenager 9 3.37

TOTAL 267 1CC.00

Boating Safety Course

Yes 79
N o 179

TOTAL 258

7



Of toe 261 acHe intervie wed Li te leohon ~ and on -site , only ‘our i n t e r~’ie w0 we r ’C

not cono leted (N = 2 6 3) .  Tab le 2 showS a brea koown of t’~e L O u t S  accord ing to

..nether or not the boat had a cap acity I l a t e.

TABLE 2 . CAPA L :TY PLA TL :NFu kMAT:c r , - -

-N D ~N-o:T: DATA O L M E I N E D

Boats : Pre: :uency Percent

..itn P la tes  200
,it ~~Cut  Plates ~7 21.61

: l l e Y : 1 e  P la t es * 6 2.20

263 100. 30

* ‘.e oe s l a t e s  t e re  not usec in O ne oata anal  is i s .

~ toon oe~ecncne and on—s ite ‘ n t e r v ie w s , os er 000 rs  w ere aokeO three t oes o

caoa ci: in~or~ a :icn c t~ t nai ” Oca ts:

• Ye :eroons CdOdC i ty as onc , n sr tio c :a.:ao~

• t~e a c ’~ur’ c a sa c i o~ ~in cl ooes pe” :ors . :otor , i n c  n e a r ) ,  an :

• one OA ~ o ‘urOC: c~ er aS i .  ~~ : on Y~ t~ C 0 5 0 0 ’  0 .  o t e .

~~~~~~~~~~~~~~~~~~ ~~~~~~ toe o n e ” o o ~ ‘ . as: i : 3  ~~ Y C  
- :a~~c’ 0 /  s no t e: or

o~e lasel ( o r  ~ooa~ne: ~~or one aro ~~ a c t ~ n e r ) . : u S  O n ’ : : c  s u t C O .  F i : ,~~ns 1 .
C s’ic.~ n - c e  1~~~ e~ e nces ~- o ’ - -o aA ~ u co a c ’ o . a~~ n - . e- ’:c’-s :a. :C O , , i ’

~‘ 0x ’n u o  ~( ‘ D ~ n u.me ~’ . 0~ can oc ;oe r ’ ~~~~~
- O ’~~ e :rasns , or’

’ 
/ iccu t 3 r

c: e r a t o ro  are a c c0 raYa tO -i ’ t n ’ . ~~
, ~c .r 2 O~ O r  D~~ ’ T~~” 2 0  C i  ~~

27 o one o: .erator ; ire i c  - ) r a 0 e  0 ~it n cc ~ :s c ~~~~~~~~~~~~~~~ i

:;ersors ca:~ c it ~ . O r l y ~: s c ~ o o~~ 
~~~~~~~~~~~~~~~ i s o i -  ~t ~~~~~i - :oat s

o-a .< ’~~ur ~‘:e:o,~m-~ �~~tn r r ’ ’~~~~ ’ ’ o ’.cs: t i

To seter”’n~- t’  a ics ~~r 1 0 1  t ” ~ ‘~~“ ~0 J ~~~ C S O ’ ’ - t O -  2 ’  0 ‘ ‘ t O C O ’  S 2 :

l i — i t s .  : ‘~~~rne t~~r~~~l5 .e’e C, r~~~ i 0 C O .  ~es e ~ ta a~~ 
“ - • - ‘“ ~:i~ -;
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b0 0 0 i o l ;  :‘o ;’u~ a t ion  that  can es t i r -a te  their boat ’ s rax i ru m capac i ty  to w i th in  150
;~ (6~: kq ) is ~O to ~~~~~~~~ 0 ne can say w i t h  high conf i dence that no more than €4~
of t oe s c a t i n.g popu la t ion  can est imate t ne ir  boat ’ s capac i t i  to w i th i r  150 lb (€ 8
- or the ~~ :nt o~ about one person.

TAD LE 3. PE RCE NTAG E OF BOATE RS ,-~HC0E EOT MATE OF MA X IM UM
.‘.E:O ~.T C A P A C I T ’ ~’ .~A S A C C U R A T E  TO .‘,I TH iN THE SPECIFIE D LIMITS

P ERCENTAGE OF BOATE RS A CCU PAT E TO .~IT R tN :

50 lo 150 lbs 250 lbs
- OF MA~ IMUM CF MAX IMLM OF MAX IMUM

C A P A C I ~~ CA PAC:T Y

22 38
TE2BP L~CNE 31 ~ 53.5 67. 6
:oTs : , : E ,~o (2 l.;7 to 40 03) b (~ 3. 76 to 63 .24)  (58 .48 to 76.74)

:. N r -~. 31 14 51
-~3 .O 6 61 ,11% 70.33

: N T BR ~ ::,-4s (33 . 16 to 52.66 ) (51 .66 to 70.56)  (62. 02 to 79.64 )
I - .

0

3 7 , 0 6  57. 34~ 69 . 23 ~(30. 42 to ~13 .70 ) ( 50 .54 to 64 .14 ) (62.88 to 80.02)

~ ~~~~~~ Cao ac i t y  ( inc luding persons , motor , and gear) as s ta ted on the boat ’ s
oaoacit y Hate or as provided by the -“anufacturers.

U 

~C ’ .  confidence intervals for the above percentages.
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TA B LE -i , PE O _ NTAGE OF BOATERS 4H ii E51 IMI’TE 1 PEP 5’ . CAJ AC ITV ’
‘~A3 ACCURAT E TO .-;IT HIN THL SPECIFIE D HMFS

PERCE NT AC E OF BOATERS A CCU R ATE TO 4 ~H 1

150 lbs 300 lbs ~5 l:~SOu:L~ OF PERSuN 5 OF PEPC I ,T OF ?l - ‘

OF 
~~~~ CAPACITY a C 1,PAC:~ Y r,I .PA . TY

~~L, ’ ’ E 
2~ 47 60

42 42 71 21 ~L (32 41 to 52 43 ) b (62 04 u 80 38) ( j  
- 

~r 7 3 )

32 42 -~~~

RAMP S 65.3 1% 85.7 1%
INTER . IB ’ ,-.S (54 .12 ~o 76 .5 0 )  (77 . 49 to 9 3 , 9 3 )  (88 .2 5  59 51)

60 89 I t
52 . 17 % 77 .39 ’4 E £~~~ (44 51 to 59 63) (70 97 to o3 81) ~~~~~~~ 2 H

~ O1a~ i-” on per so ns c a s a c i t ~ as s ta ted  on toe boat ’ s o d s a C ~~n~ Hate  or as ‘ ii co
by the manufacturer.

b 90 con f~ cence intervals for the above percentaues.

TABLE 5. PERCENTA GE OF BOATERS WHOSE EST ’
~A E  OF

HORSEPOWER WAS ACCURATE TO %ITH IN THE SPEC:F IED L MITS

PERCENTAGE OF BOATERS ACCURATE TO LE OC THAN:

SOUR C E
OF DATA 5 hp 10 hp lb ho.

75 80 83cL E— H ON E 
~~~, ~~~~~~ o ’l ~~~ ~~~i oi~-IN~ ER V~~~~ 
OC. . ’*~~ O / .~~~ I O

(75.86 to 88.98) (82.29 to o3.53) (06.33 to *

LAUNCH 60 69 i
RAMPS 69.760 80.23’:
I N TERVIEWS (61.61 to 77.91) (73.17 to 87.29) ~~4.

’1O to

135 149 160

~L. 76,275 84.l3~ 50.40,
(71 01 to 81 53) (79 67 to 88 69) (~~c i 6

a 90 confidence limit for the above percentage.
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TA B LE 4 . PERCE NTAGE OF BOATERS D O S E  E S T I M A T E  0 PU ,~~ C A P C T
,. 7 c  A C L1 RA T [  To ,- J I T H I ’ J THE S P E C I F I E D  L~ ’’I 3

PERCENTAGE h F  BOATERS A CCU RAT E TO 4I~ F I ’ :

150 lbs 300 lbs 051,’ l~~SQL RCE OF PER CUSS (SF PEP:,1 ,
~ OF PE’~~~

’
~0OF D M A  CAPACIT Y ° Cf PAC TY CA PAC IT ’~

28 47 60
42.420 71 .21% 00.91%

I ~~~~~~~~~~~ (32 . 41 to 52 43 ) b (62 . 04  to 80.38) (0E.o~ 
‘
~~~

,

L A U N C H  32 42
RAMPS 65.31% 85.71%
INTER 1 EWS (54.12 to 76.50) (77.49 to 93.93) 08.25 ~~~ ‘ 5 1 ’

• I 60 09 1u6
ç 52 . 17 % 77.39 02. 17

£ 4 ~~ (44 51 to 59 83) (70 97 to a3 81) (0~~~

a 
~~~~~ ~ersons caoaci tv as stated on tOe boat.s caooc~ 

, p1~~oe or i~~ o r n i ~~
bi tr ~ manufacturer.

b 9
~ ::~rfia ence intervals for the above percentaaes.

TABLE 5. PERCENTAGE OF BOATERS W HO SE EST1 UY E OF fl7- .’ 1 1
H O RSE O OW ER W AS ACCU RAT E TO W I T H I N  THE SP LC :FIED L 1 115

PERCENTAG E OF BOATERS ACCURATE TO LE EC F O O D :

C O U R S E
OF DATA 5 hp 10 hp 15 hr

75 80 83
82.420 87.91% 91 .21w

(75 86 to 88 98)a (82 29 to 93 5 U) ( b 3 C to

LAUNCH 60 69 77
RAMPS 69.7€ 1 80.230 39.53
IN TERVIE WS (61.61 to 77.91 ) (73.17 to 87.29) (34 .10 t o .O . ) b

135 149 160
- 76.27% 84.13 01.40

~~L~~~IL~~S (71 01 to 81 53) (79 67 to 88 ~~) ( € s ~~~~

a 90 confidence limit for the above percenta ge.

13



3.3 Conclus ion

The p ’esert results show that only a small proportion of boaters can accurately

est~-;atg t°eir boat ’ s wei ght capacity . For exam p le , 63° of the boa ters i n the
. resent samp le over or under estimated their boat ’ s ca pac~’~~ by more than 50 lb

(~~. ku). Fcater6 ’ estimates of the maximum horsepower for their boats also left

ou ch to be desired. Nearly 25 of the boaters polled could not estimate their

boat s ~oiximu m power /I~th an error or less than five horsepower. These results

S~ ooeSt that the present capacity labels are not effective devices for conriuni-

cat i ng wei~~rt and horsepower limits to boaters.

The ~oef ectiveness of capacit y label s could be due in part to their placement.

-:. -.e.er , toe :resent results showed that 9l.7’ of the boaters who had capacity

rl~ tes ~nC~ where the plate was located . This finding suggests that it is at least

t”e oes~ or. o~ the plate , no t so le l y it s loca ti on , which is at fault.

~~~~~~ res os ~~ :h
’ s st4d y strongly suggest that a re—e valuation of capacity plate

1e gn ~~~- : o 1 aceo ert and tneir effect on boaters ’ behavior is urgently needed.

O aro 3 ~f the present project will address these problems .

14



4.0 SUBT A S K 11 -- SELEC T II N A N D EV A L L A T  ION
OF NEW CAPACITY P L A T E  L E S I ON S --  ST~ D( 2

4. 1 Back g round

Th i s phas e of the Labeling Effectiveness project deals w ith eA p lor ing boateno

evaluations of nine alternative designs for presentation of capacit l plate in~cr-

mo ti on . T h e des i gns were developed by Robert M a cS e il l in an earlier W’jle La bora-

tories report in wn jCh he explored guidelines Uor present ing labeling infc ’-a tio I r I

(Reference 2). The principle recommendatio ns spe ci fied by Mac Ne i l l  for preserta-

t~ on of capacity info rmation are as follows :

1 . Toe capacity recommendation should be located on the control stati on

console.

2. The overall size of the capacity plate should be sm all; letter size

SnO !Jld iary according to relative importance of i n f o r m a t io n  ~larner
i tems for more important info rmation).

3. The content of the capacity plate should include on l y  capaci :; rele.ar :

info rm ation . At the most , this w ould consist of ‘.-~e i s n t  c a p a c i t ;

occupants , oear , and rotor; ‘/Iei 9nt capacity fo r occupants on li ; ma xir fuo

outboard motor norsepower; manufacturer of the coat; and model of toe

boat.
1~ The additional in for m a tion suosested ~cr ca cacit 1’ labels in 1o~ e of

General Regulations (33 CFR 183.25 and 131 .15) shou l i be gi’ien on a

secarate la bel. The intent of info r~i:ation on One secdnd label wo u l o  :e
to offer official certification of the boat ratoer than to ac ’iieve

boaters ’ compliance with safe loadin g reccm r’e rdat ions.

5 . There sh oul d be a “center of interest ’ in One oesim in .,nioi Ye

es sential recommenoations are presented .

6. Toe co lors ‘Ja r the desi gn should consist o~ ‘ellow r :r On e oerter y

interest ~i to bla c k lettering and numbers. ‘el l g . -i is “Co . “~:~~n :t ’ O

because it is ou stor iari l y assQc ia0a~ .11 th cauY onar.’ S i t  4O 0~~ O 5.  re~
tends to be associated •~it n danger situations.

M ac N e il l i~e-ielape d and presented in the report nine carI a~ it ,  ~ i a 0 e  ge si:r s tha t

incor:)or -ated toe reconrtended rev is ions .  Eacn of the newer i C S 1 i f l S  .- e e  i ter,00 1

15
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~c oF j r  or  s ‘ rca: - : i i c . :  1 oor’:~ H .e’ he B A ca ~oc it  p1 a te’: OW in

:.acit 1’: mj ’” a ion a c t . i l l .  
~O2o,JaC,91I 

C’ :He U. 5. 5 0  0- r d  is ~r

~y::ir~~ ’ , .,~~I ::1 CCC i I~~d h Y , a c o e s s o r i e ’  a r Id b ‘ , ~f l ’~ ‘-b o , inur  hor ne : ‘ -4er

o c r  m’~ - o ~~~
- . ‘ ~ nu:e ;J’e :n ’oati ons i nc l 4oe , :  ‘:e ~o 11 : \ ;l : ‘J : - l O t i  . 1  s in

on : 1 t oreta .~ I ‘ c - - a: i c  o ’ ct. ri al j ; : 0 ~or:c o ‘~~~ ooa: , 1 . OGO ~n to , anc

to: r: 2 0 : ’ Cn OF ~~ r~~d t I  e ‘ -~a , s  o~ c~~ 1os inn one n 4v:er :cal and ier tal capa—

in jr’--a:icn . a rd  3) thre e -alter’ ;aH ‘e ‘ d ayS o r in cic ,at in :: -4ei500 coo-c olt ;

T m ’ , . e. , “ - -c ’ go: ‘ni 1’ (i id 5 : 1  ng occ ’uoants and ‘c t, r/ac :esocr~ es )
ocO ~: a: : .-e i o n t a ’ J  :.:~ l ~~~~~ - t  .i er cc. a r at e l y , anc ru - ce - o occ~ :i ’ at 150

It ,6~ , eaco , ~n s ”otc r , a ’4’oet S c ’ ; - -1e i :nt c: “en seno r-ita l y.

Ho : : : -  c Y ‘~~ iii ticr: of oa: a: 0 p1 ate in : r:’ H on .--e ”e i n : Cr : c e d  to

o~~cr i t t e ot :  - :e:H ~-‘~-aots as ‘e l  F as : r o  11 to o :  sor e osd undar cy o~ Ye

I ’  o r~’ a : : c : . Toe soc Ho: r ialHati’ :n br - i o n S  :-: ~~~~~~~~~ one

Ho Tho nes e cr -s cent o a t  ‘ a cic t
~ re is -cr :’-, a :bc us arc s-~c ro s . ’ How ever , i”:. res—

H or~ :rea:a: cy :-‘~~
-
~ p ic to r ia l  on micr o be ‘ rc :r,sistert -‘c Oh t”e

:“ ~ c a c a c i t ’ . pl a t e . For ’ ex ar :nle , t he ~ic:’ “ -- aii :eo

: :nac io ,  ~F i t e  :es icn m i . ’y pre s e n t  a so ra c ~~cn ~r-o ’~ toe ~~r: r-’--a O ’on :-‘a: is

rost 1 mro r :ao - :: or o - e o i ctor ’e i :cel~ (“ece: sarily in c a r t o o n  ~o r ’ - a t

,:ey’ao: ~r-om t~e ou t oc ’ o :c i :y ,  an a  cause to e bo~: o::erator oo:n t  : - c  a ocU r oc /

cc FOana ’ i t y o~
’ one s n c ’ - ’ d t ~cn. ‘There was neec :.: .-.e i- :ro ore oo sot s’i e so:

t o  ie :-~c 1 o c a :  c rs  ~H : i c t c r o H i : a o i o n  a cco rc i r o g l y (see cci  :M S ~, 5 ,  a :-: -. on
o n  “~~~~ X

The .~:e ml:iple e n r i o s j r ’es ( - ‘ e l l o w  -i t . ’ cl ock sti Has) Hr ~nan: ’o ’ :  the

n -  c’ icaF ar,d ;e’- :~cl :~~, cci 0 ,  reco- :’er’:aoo’ons -~as ex :.lore’o Hr it s

e~~ec: . H Y’er one :aoaco t~ reco:-o :enCa tocfl nas p re s en te d  a l o n e  in a s’i n :ie

i~~o’:y’~-i ise j ’Cl l a - -i enc lc’ s ,re , a” ore enclosure cr 11 :aoe cit ’ .’ ~r’,nr-”a t i o r  ,-~as

~se’: )see Ira s - :n~ T , J , .~r”d ~~~~~ 
- idS p ’ e - n i c t e ; tn - ~0 to e os e :~ more onar -c

co H’- toe “e: :n: - ’e~ - tao ’ c n  ‘ - 0  ~l 3 tend ~soiate tha t  :n~ o rn ’a t o : ’ n  ~“~r’ Yner

:r orm 0010 0 on t o e 0~~:. .
~ 0 1 O ,  r a t n. ‘ 1 \ ’ - C / C ’ , it J O S  not ~ro’- -. r- ‘ -i ’eYe” 0” ” s brea ’ -

s: o~ Ye Y’o- ’~~0i 
r -  .-~~~ a fla /r :c : t r - s c t i ’ I e  c c : : ’  t~ t~~ O t 0 r 3 C t i ’ ~e ne:S or-

pr e-’-~r a H l i o /  0 Ye ~res~~ o~ Oi o n . One u se c~ enc los 4 ’-es . 1 0 - i  .~ay r another ,

oetrac :co ~ro1-: t i e  jnY’’-’O tion , 1: is 1 i .el y trat th ere - n O  i : c less rea dersh ip

a t ’ - n t l O r  a~ o -
~~~ ~dinn) ‘or ’ one C a :  a ,: 1 ty pl at e ocs’ ;n .

16



The var ious brea - owns in ~-~e ig n t ~apan itie s - c - c I noencec 0 ;- o-i io e 1- r ry ing

degrees  o’ ease ~mr a noate r s r iu l y sis ofl d in t e n- r et ation :, ‘ n i s . - -ir uaO loadin g

(see Des igns ., .‘- ,  .tnd Y). Toe ~se ~ sp eci fi c ;ei’ir ’- ’/ :ooacit:es -“s - , in Hct ,

r acil itate l :ter : r a tu t io r l  of  one ’ s -own load in .: r ’ i :blenis , coo t he ;  also offer

possible areus of c o nf ~ o i o n  - -,nen an act- cal lo ad  f per ”,. n-: . r :ear v a r i e d  in pro-
port ion Fran 0 - - e i - n t .o s; ’eci f l e a  c : :  the ,00uC l t -  I an d , 1: is 1 Hel I O h d t  COn-
fu s i o n on toe cart o~ a boater woul : eione ’- inc - c - j o e ooe  o s s i t a i l i : ,1 0, i -: n Cr ong

the capacit j plate in fo r- - a tion or , at nest , , r’~ate e— t r - j c~~ - r’ in or  :er 0’ :
rec t ly  in ter pret  to e l i m i t s  of cap aci o~ pla t es for n is  s : e c i a l  loo~~ng pr- :Ulen’ .

Boa ters ’ imp ressions were necessary ne re tu assess :‘e ‘,- ‘‘r c o s 0’ on e ai’Hrent

bre akcc -~-.ns Ca: -a C 1t~- in ’c r- ’ato on .

Cor’ p a r o  scr- s -4-e re rus e yr toe ea .l~~ yon o’ One- los::n~ accor ci n : to 0-c - 0 0 0 ” O C -

ti’ieness of eaco -aes~ :r,, one eHi c ’crc ,, a ” e,-.c. - essior , a’ c - apa c ioi 1- ’. ’. - ’-ra tln - r ‘O r

eacn -ces i ~n , one SuOflCfl t ’i cl 0 o° o-o e c-~~o-: : 0  - ~~~~~~ -~~- ati -.n toot one in ”-: ation is

acc~ ra:e ar:d tr -s~ ) , or :-: toe “ pre’Ja re- - C C ‘ mr one :es: - :r - e” a l l  -,:-oens. : t is

assuo’eo f ’: - tnis eval ..~:i on mat -ore ni ~nlj -iH ~e’: :roic nS ,n ayrac:i-I eness ,

si ’np ii ciY , and s -j t ne r i t l c l t 1 ,  -a r -s ni grer ‘“rm ~enc ies o p r e ’ e r e o c e  are i n d i c a t i v e
o~ deSi :nS ‘Or e 11 . el y to be noticed , r e’s-:, and ,~noer st-cod t / t u ~e - e r 3 F  o c c u l a —
Hon of Ocate ’~o.

4.2. 1 -- e - por cot ‘o r :‘ C ía i - sa t 1

Ts-~ent ~~~~~ : e -‘-:. - r,s ~ts-~e r t ‘- -ales and - r e  e ” o 1
~~) con w leoe :  o ne eva l -sa ’~ n of toe

ca:aci ti plate -leSi :r:c - The, ,-,ere recr ol tea ‘ron’ - r e  “ r i nd anc one iajro cn ramp

in the C u ro e roiill e Da~e , A l a u - a~- a , S r e r , anu ’ on ’ ” -  Hu nts~ i 1 I e , A l a c a m a , fac i l-
ity o~ ~-il e La co r ct , r’,c~,. C rit er i on mr their i vit.tl on 0- ’- :a - -t i c lpoo e .-,oS tha t

tney presentl y :- ,n a Ooa t •~1 Yin me s i z e  r - - i n u e- r ’ e : u i ‘- i ng a c i :  oH: pl a te to be

inst - . l l c c  s i  -- i H~ict~ r - ers , or ha - ‘ - -0 a co at a’ o’-ao sio ~ in Ye caSt :iear.
‘eopor :enos were 0:10 one 0 ~~~

- po r co se - f  tO - ” ~~
‘ a - : .  , that ,-.:~1e --as ~ial jatH-:

new capaci o - plate ~es~gns tar the c c i  5 0  H~ r-~ . ir:-j tn - a: boa t e r -c  oc i r :i ’ns -~e’-e

rec~ ired i -  or-ocr to prelHt ‘ u~
-. t i e ’  -~- snio , : :esicns -JO ,~l cc ‘-ece i ’ -e: by toe

~t l i c.



c’ 0- c r -c nro nce nt S - - - -no co r -ce nted to hel p r:nriH “ for’- twert / ‘ca co to fi i t; -  o �- o 
0 c5~ an a n -  o e m : o’ :irt~ - O - ,-,c- ;ears . Fn ’crtee~ (fT ) ‘H toe reo; : ra n_

:e- tS ”e ’pa - ’Oe a coo : o r ~~
.; en ienc e less  man 100 nour s; me cerui nin ’ : Si / res:nn-

~a - ~~~~~~ “e:’crYL: e or : u ”Cd ceo- ce -, 100 an~l 500 f l ou rS.  4i th n-arc exce p ti on , toe

‘ e s -  :n:c’-:S ~; e-s m c i - C-oa t s ~or’ -‘or e tnan one Hod o~ ‘ e c r e a t i - o r a l  oc t i ’ i it i ;
i n ; t ” e  ,~ cstio ni n ’ : :-cst ces:.cr’cent~ “-e ntioned the - ‘:o .to ln atio r I c of c(’J1S1O ~ ar- a

. 5 ’ -: ” ‘ ‘ ‘ 0  . 5 YC Dro’- u r / ~~ so on e i r - boats. One r-e spond en : “ s a i l e a  on ly ,  ‘jfld

a r e  ~~; : . c - - : c ’  t - - -as a :o’:—os: . T-,-~o perso n s •- ib o o n l Y - a l l y consented to part ~c i ca te
o e - c . H J a s  La - .e z o o  no: ‘ in i on  o ne e i - s iua t i on s  when the ; learnec 0’ toe coo—

-o’- Ora t’c ’- ‘c oH-c: to r’a~: one ratinc: . Fri’ s latter Oats is not incl acoc in toe

5 2 .2 Ma te r ia l s  f-c r the Eva l ua t i on

The t i ne  :a ..acio . -Hate des ian s f~ r ra t ing  -~-e re precared so toot one : --dere Ye

H one :r , tendec capac :’ t j p late s . These ra roae a H-cm 13 mm hi 53

c ’ -
~~~~ i n si ze . -‘e sesi :ns were  ‘ le’ieioced ’ a r c  “cnn tes ” ~r chro :

y rs ’ oo ’ : —a oar-; s o co k; orans oa r500 ie l low a.- i re s ive HI’-’ — ‘os then :l-sce ~ :t ,Cr ’ 0-n e

o o l D - ’ :: ,,o r t i - . r S  a ” One -secico: and toe numbers and le t ters  a- :- :ea :sS in :  ~escl He’-
“ -c i:nmne :  zes o - o r- was ismi nat ec in c lea ’ -  :1- .- i c t i c .  Toe end resul t -~as a

He ‘ci ~s to’ : :~~-‘t for eac n zecio n ma: cou ld Ce rea~ il j ‘-arcl -a L i  r-esea

~e 5 ,  c , ”~~~ ç ’ - ’
~ 5 -ii - :c ’ct sa: c :e or an~ e-,ider :ce of crHr ~s e .  The c o c a c i  t -  recor’-

0100 00 n c ‘Jar al l nine -;a~~ c~ 0, :IO C scsi m s  were :aent i cal  : toree ne’--:-:ns
- tatH’:, to ta l — .- e : ano  a l l o ’ .-.-~ :F e  ,id: 612 lb (27H7 i - ~~) ,  and TO m ax om um horse-

cc- -er .

“ ore a : t ~ ai - -~ai ~d o ’ -J r 0~ toe Se;io r s aids cond ucte~ u sin g a lar t e rating boar d con-

str~co a; H’- 00 :0 : s r - coc e ~?2 in. by 60 1n. [E5. Cr’ ~~i 162.6 cm ), -T’ason ’te -,,itn

‘o reer- ‘ ‘ -‘a - I ts s ’j r ”a c e ) .  This prcca ~iure ~i OS ::re’e”r-ed as a more ‘interest-

i’: : t a s~ c- .er tm o n - / l a o s  a i t e r ~ a o i - ~e , to e - ; u e S t C f l n a l r f l  o r pa c e r - c e n c i l  test.

S i n c e  o - e  o . .:oal n o n e ’ -  H “ so u l  red r~Y no: ‘.-i as “el aol .-e ’ 
-

- i i  :~“ I .e. , t’went -,—seve n

c a .  -m:’ Y Hat e  s e c i : r , s  each ‘ - a t c a  Hr 000nct ’ ’i ercss, s~n’cl i ci t~ , on ; anther-

i t  --ias ccl ieved t .°ut ‘-e~ cor-~ert -s 
‘ o nter~st inc ‘“co o ..a t~ on ‘-‘rcu i d “c—ma in

f l l  :“e- ’ ~sin n too rati n -
~ ~~~~~~~~~~~~~ 

‘
~e c-c -c “‘I ~5S” u-ontCO -no -‘H:”.t~ i li on a Sturd’; ‘aCOS

was o’ nH ‘-ed -ib oot t-enY’ ie’ or-ECS . I - 

~o i r  -n Sa d  CS t the ‘1’ fl,d —

bi- in’  ;: a ce  — l o n e ” o~ . .:i’~r a ngec  ac ’ -oss th e  ‘ ,~l I .-ii ’ dtO -,,i f one boors. Each

10



scale consisted of nine positions (lines on which ,judnr ;entc of the capacit / plate

jesi i ns could be ‘made). Eacn line of the scales was actually a four inch (10.2 cm)

l e n a t o o one-hal f inch (1.3 cm) “quarter-round ’ wood stock painted black. This

enap leo respondents to place the capacity plate desi ons on the board while it w as
in toe inclined position to indicate tb~~~ rating. At each end of the scales ,

oc-cosite word/phrases corresponding to the dimensions for jud~jmen t (least attrac-

ti ve - -most attractive , etc.) were positioned to provide the polarity for coon side

of toe scale. The word/phrases were printed on three inch by five inch (7.5 cm bj

12 .7  c m )  c a r d s  an d a l s o  l a m i na ted i n  p l a s t ic . They were positioned on additional

“ -~~arte ’--rcuro ’ stock to enable the researchers to tur ’n the crinted side over íinen

toot :ar :icuiar scale was not in use. The first scale (top—most position) was used

H’- ce- ’cnstr-a tion by researchers to the respondents -‘cr. ~~~~~ to  r:ake ratings -or One

soa r-c. T0e remaining three scales were the criteria scales: attract iveness , si r’--

ol ic oti , and autnenticity , respectively. (See Figures 0 anc  5 for photo~ ra:hc of

to- c “atHa board. See Appendix B for dimensions o~ the ra t ing board. )

4 .2.3 Administrat ion of the Evaluat ion

Ev aluations of the capacity plate desi gns were conducted in the .‘~y1e GMC van at the

-g un t e r svmll e Lake location , and in an unused office at the Wyle Huntsville F a cili t ; .

The rating board was set up inside the van for the Guntersvii le respondents in

order to minimize visual distractions at the marina and launch ramp, and to provide

eaui t ab le conditions for each of the respondents to make their ratings. The first

respondent to partici pate in the evaluation was quizzed extensively after his

evaluations of the designs to determine if the instructions read by researchers

were clear and that the task of rating was being undertaken as intended by the

research design . The instructions to respondents were shortened as a result of the

coments made by the “pilot” res pon den t , and subsequent administrations of the

evaluation went more smoothly. The pilot respondent ’ s data were included with the

anal isis of the rating data , since it offered no appa rent departure from opinions

expressed by later respondents who received the revised form of the instructions.
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Toe eval uati on of the cap acity p late desi c~ns called for ,a two phase c o n n e d - o re  ‘ o r ’

S J :- ’ln: st ’-ot ion. :ns t r - -jc:io~is given to respondents were read or r ’ - nea te c “—o r
‘c -- o r;. A coa - y H the in str - :jctioris. is in Appendix C. Pes ponde nts ‘ - -er a ‘‘--m

aske d to rate One capacit y Hates. They were told that each of the c- ana cit ,

p lates contained toe sa;--e capacit y info rmation , but the a-ia; the i r :~~ - ’ ~C l  , n -.~i~ S

oresented varied , i . e., the cap acit y plates could all have been ac ied 0- the

sane sr -all boat. .-.hcn res uonoent - , coroul eted t he: r ratings on eacH- di :’-en s i.n • Yej

00-/ C resear co - e r-s their reaso ns for ra t 1r :~ the c e a ’Ons in - toe ex t ’  a- .- h i gn ari d b . -

rated positions. .‘~hen the rating pos se was completed , the researcher - Le o s r  ~

~ r i c ’ interview. Respondents were asked to choose from the alter o - a t i in des mo r s

Ye ‘one es l -n n that trre~, would prefer to nave ‘mounted on ori e i r ’ n r a  boat. ” P,es-

consents t °en were asked to give their age , the primar y use(s) Hr ore ir boat , s’d

tne a:’-o~nt o’ experience (in hours) they had as the operator of a boa:, The

eialsa ti a r ses:o on .~as terminated at the end of the ruest i on on a a Ye sex o ” Ye
n es’oc r d ent •-~as recorded by the researcner. The data ~c mo; Hr rec ’ : r - d i r r J resmn~
:ents ’ rati no s aro d ans’,-.ers is presented in A ppendix 0.

4.3 Resul ts

4.3 .1 Measurement and Anal ysis

“e o~:m- e f One evaluations of the various capacity plate desi ons - ‘cas bases

~nc” t”reC criterion responses: 1) ratings for each of the nine cap aci t y slate

scsi :“‘, on att ractiveness , simpl icit y , and authenticity , 2) conroen:’ ace by ‘-es-
:,,“io en:S r~ —aa r ’I:ng their most extreme ratings on high and low ends 0” the ‘o t in g

sca le ; , S rO 3) sueci fied preferences for one capacity plate desi qr aye- ’ a ll amer

Je ci ;“s.

E- ía lua t ion s  ‘°ade by respondents on the rating scales were scor’e- l in one Hi l O w i r .g

-“lanner. Ea cn of the spaces on the rating scales had a numerical va 1 ue. 4r,-

aa :ac oy ~l c te de;i’.n could receive a rating that ranged fror ’ 1 to . Fo r a
rating ni ven in the extreme low position of the scales (least attr a ctive , least

simple and effi cient , an d least authentic , the value of 1 was reco’- ’Jec: “or t” at

capacity plate design . For a rating given in the extreme hi q e positi on of Ye

scales (most attractive , most simple and e~Hcient , and most authe ntic), 00 e v al.~e

of 9 was recorded for - that capacity p late desi an.
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‘t i ;e statistics were computed to determin e the avera ge ratin g (arithmetic

r-:r~ - :i~ en ‘or coca d e si :r r , and to deter -m ine the relative ~ar ioL i 1i t y (standard

:~~:at:on ) H ratings tHen for each design. A rithm etic ‘- ‘c-ins were computed by

s ::a ;ain-: Or e ratinqs for eacn capac i t y  p la te desi g n -and d iv i~~inr; too t  rur’LPr by toe
tot a l no r-be ’ -o f r-aters . .‘a ri a bi l it i of the ratings for eaco _ .~c:-g n wis deter ”ined

con- p -ut on’s On e formula for standard deviations for each array ~f ratirgs ‘oi -ier

on eacn  scale Y r  tn-c respect ive desi gn.

a’. ’. , - -  
~ - O~ 5 , r -e5O undefl ts rec ;s i rdo nn their l owest an d nH-nest ra t i  r n  c r Ye

a t t r a c t o v e , si m ple dr :d e f f i c o e n e ,  and autnent oc evaluations - ,-,ere c ro o c e d  accn ’-~iir ’ :

0: iz e n t i cal or si m i l ar k~ v words. For exar ”~1e, one res por.cent ’ s re ”e”er..:e 0;

;-r i s s io r: a ” aSCG” f rc ; ; ’  one pa r ticular des oor , an d anotner resccr- :ero ’ s re ”ererce

0: “ soo n i :: ira - ic Coast . ua rd on the ton were nrc-uped in -a “a ‘en t:n n H H-J O

COOC ” 0

on’ces Yr  :- ‘e ;::.aci t y  s l a t e  d e n i r ns were surmar izec jsirq a CoSt ’- it -ut j - ;n a”

e n-or - d es Hr 0-os ‘mac st prer~errec desi~ ri . Chi Ecuare statist osa l tec’on 5 o ues
- a ” -? ~se-o Os 00Th- ” i n c  H selections Hr oreferred cat-act ’ cl - ate scsi :rs te -Oec

03 .C “.O r , n :: ,~~~~- “  a l l  nine al ter’n~ ti-;es or -ihetner one :re ”e”e ncen “-a ,-cred one o~
‘ore of tore o 1 te”nati’je~ .

Cl ma ; ’ ‘I 050 ’, o n  aa oa fa r the res c on c ents  ‘ ane , h o u r s of boat ac-craY fl ex,:er ence ,

on’ ; ,~r:- ’ ,a r . ~~ ~f th eo r bcat were bo ste d to coar-acte r:z2 the resooroents as a

0 . 3 . :  ‘~a 0ifl0s on -ttr ac :ivene ss of toe Con aci t Plate 2-es ions

T- :e ~~n -j 1 os o~ the e’i-H us tio r H the can aci Y’ çlate ;es ’qra s is oresented I ro tni s

T oe H~ l icat ion s on 0-n e resH Os ~oc tore tn- ’-ee ‘~~ne’-~ I on i nc i ob es under-

l y in— ; 0o.e - se si qrs (s uc h  as use H p ’c : o r i a l i : a t~ cr : ) a”e d o s c n s s e c ,  in me “en 
d a t o c n  s ec t i o n .

ver ,o - :a  rat : arc ‘ a r  to e aotr act: ier’e;: 0” One m a n 3 c i t ~ p l a t e  des i’0 fl 5 ‘man :e-z ‘“:‘“

4.1 * -r t’ e -noso a t t r - a a c t l  ye 0—a 4.29 ocr One least a t t r a c t i  ye. St an za ma -1ev~ rti:r:

(‘,,,0~ /51 .~ec ra r :era ‘ron 2 . 1 5 o~ 3.16. Two capacity plate -Jes i :ns. e S i : r i  C
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es ” :r’ T , receiv ed 6. 14 average rating s~~ °our respondents rated Lesign Q as the
-“ost att r -act i - -ie (rat in ci H a) a five responden ts rated Design T as the most attrac-

0~ve. ~e s1n r - ‘ -.-~as rated as least attractive of the nine designs (7 4.29).

C~ ,°ani cars H One v ari abi 1 i~~ a’ toe ratings for each of the two designs ra ted as
rnost attractive indicates tr o t Jesign Q rai d the lowest variabilit y (or the rsreat~
est st as i lit. ) of r a t in gs ‘Cr arr~ designs judied (SD 2. 15~ ; variability for

es i-n r T is sli ~ h O1 y olo rer (SD 2.50). A rith rr- eti c means and standard deviations

Hr Ye s . o : s c i t  p - la te  :es i - ; n ’ n  are  presented in Table 6.

T~~ LE 4- . PITr ’ME T IC ‘d[A’~ R,OT~ ’IG2 (X) ,01, v STPON DA PO DEVLA TI’l jO,S (CD)
PH- ..‘- T T °AJ T ’. E1~ESS OF ‘JAPAn ~~‘r’ PLATE DES IGgC

( ~ 2E-JE~ C-I ’~G - P053 C-F ‘.~p.’.g PAT I r ioC)

T U -
~ S R ‘

~ /
4 . 10 4 . 10 5. 3 3 5 . 25  5 .00 0 .9Q 0 .76 0H6 0 ,29
2 ,15 2H0 2.80 2.82 2H6 2.3C 3. 16 2,36 2.22

lH-’~rerts - a d e ty  recco ndents concerning the reasons wh i One . rated le s i - an s ~ and T

as t oe ~‘c~ t attr ac t o.’e -sesi on s inclu ze the H - ll owin n:

Le s l ; r O : : ‘ ., .precise , c l e a r l i nes , not bus’,, se1f-e~:]an aO :or- ; . a l l
rele vant in ”orn ation l’ s there. ’

2esi o n T “
. . .bol Or oess O f  prin t , ;tr al :nt Hrward , eat ; to re : i~’” ;r~

~‘a tio n , inc: ,o dn a li: es , things ~ re p- ropo r’tio rai in- s

:3Ofl’erts co no e rn i r ; Ye 000YY 2esiqn X ...a s rated as the least a t t na c t i ie H-cl ac e :
“ ...-“ore dH fo c ul t to understand , di ffi cult to read , lac k s irf ar”’ati-o r ’ . t oo simc le .

142 l b (73.4 k’;j ~‘ear .; nc:h :n;.”

4.3.3 k a t i ’ - o s  H S i ’ - - p l i c i t i  and E~ f i c ie r c , of Ye Cana c :o; Pla te esinr ’ s

ie r-~-:e r at i n n o -;r Ye sr - i l  rHO; ~‘-J e~ ”:c:enc , - - - f  One 5O~- i C i t y  :1 ate ret m r s

ra rrei ~r j  i~ 
‘
~~

‘
~ r “

~~~ “O s S i r  o C e~ ~ - “or ~ e a “ s  s o l e
and e~~oc ~r 1es SD ~ ~ r ~3 0 3 00 r i r ‘ece  ~s c ig e

av er ag e r - a t l nq  Hr si r - t i o ci t, ,~n ; e~ ” c i e ’ - c j ;  . os :-on R receives me l m - ,est avera :e
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- ~5i , ‘ : “~ “ ‘a~ed second in t’e Si :  isi i cY ;  r ot on os (/  = C , ~~5 ;  CU = 1 .04).

l a y  o - - - :te d c , r ’e sno ’ nj en tS  -as ‘ ‘c or it ’d -orost sir ’nl ’a - i r S H’ic ie ”t desi ’:rr

5. ~C ) ,  ‘ - ‘ aca i  d C d  t o e “ore s t a b l e  rat i ngs j udo e d by 0- r e lowest  s t onc ard  de’ i:a-
o ma r  c-r i t a  si;: I j o l t ;  a i n ’ en s io r a . H-c rc “

u ; be no r’ea ;-~ri t - “ a rk  :e;i’ans Q and ‘r

J- ae Table 7 ‘ o r  tore ‘eon ratings of si a - ’n iic it ~ arc soa noa rir ;e-i i -o tions 0’ torac e

r ,a oi ’ :-s fo One ev a lu ated capacity p late desi ons

7--HE H- AR 17-0- CT 12 0’~E A~ P,A,TI gGC ( /)  A~ U STA HA.RC -E ~
‘ HTl JO~ (H , F’~s : ’ - hc : c :T ’ r ’ - ‘-H E FFICI EN CY OF CAPA LIT’{ P LATE C E S IJNS ( IN  ECEH- NG 2u 05O

‘- ‘fl. ‘
~~~T : ‘ -

~~~~ NOT E: HIGHER RATH- [~J ARE OI ’iEN FuR ‘- O C T  S :’ -’PLC 01 5E

5.05 5.~ 0 ~~5.29 5 . 10  4 .34 ~H6 4.d3 ~~~
2H0 1 .06 1 .73 3~ 70 3.00 2.52 2.91 3.J4 2.35 

c- - t a  car e m :  ran t:ae ‘n cs:” an -c “ leas t  si cr o p i id ty cna m ces ore as HI l ows :

i-:r : : H - .  . rot-is used So” ' info rn :at nan , s e c o r a t r a r ,  -- ‘a- ma -- un .-~ei- ;”.:
fH-st , breakdowns in terms of :,ae oc :ie , On 0Th o .oInt , ”

2cm or 5: ‘I~ - [ iarge size of print and n-umte”s , po’~ :; out ‘nfl r ’m ’OOfl ”

e a s i e s t , bo lzn e s s , st ands out. ’
(‘coo selected as one least o-- r:ost s :mpie inC e f”icient desi no .

Je ° e’otec c-;-r ’ .n :ents concerning the reasons Desi gn R was ra ted  as l eas t  simple and

e aH-He ,: include : “ .,. too busy, too much on plate , ‘more dH ficu lt to fH-ure up

c a p a c o t i e s , clattered , small print , ro ust search for m t - o r--rat ion. ’

1 ,3 . 0 1.i t i r ig~ of A~ thent ic it ,  of the Capac i t ;  P1~ t~ esi’:r:s

-- i c r -an-c rai:oncs Hr authenticit y of the canaci :, p late -des ’ons ranaed fror-: 6.31

‘o r  one most :.- .tnen tic and bel ievable ‘desi g n to 3 .67  5c r toe l eas t  a ut nent ic
-sasH-n . ~esi qns U and T rece’ved tn- c bin -h e’ s: ave ran e na ti nos ~or authent ic~ t -

a to :‘e- ir .s of 6.81 and 6.71 , r e o c 0 0 0 i  - icl y . Desi n i~ -.~as rated just above One
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midp oint of  the  s c a l e  (
‘

~

‘ 
= 5 . 6 2 ) .  The lea s t au thent i c des i gn was Design S.

(~~ 
= 3.67). Standard -deviations ranged from 2.80 for Design S to 1 . 7 3  for Design

~ . Designs U and T were 2.11 and 2.49, respective ly . See Thble 8 for the mean

and standard deviat ions of rat ings of authenticity for the capacity plate designs.

TABLE 3. ARITHMETIC MEAN RATINGS (X) AND STANDARD DEV IATIONS (SD) FOR
A UTHE N T ICITY OF CAPA CITY PLATE DESIGNS ( IN DECEND IO JG ORDER OF MEAN RATINGS)

U T V V 4 Q R X S

7 6.81 6.71 6.19 6,10 5.67 5.62 5.33 4.86 3,67

SD 2. 11 2.49 2.36 1.73 2.56 2.22 2.75 2.43 2,80

Jo”':r-en:s concerning responden ts ’ reasons  for the rat ings as most authentic and
cel ie ’.ab le -des igns are as follows:

lesi’:n U: H. .U. S. Coast Guard [endorsed], factual pres entatio n , data

only [is] presented , official size, smaller srint at bottom

‘makes it look o ffi cial. ”

e s i nn T: ‘ ... bo ldness , order of info rmation [appears of ficia i , :traiaht

forward , small print at bottom , ser i ous , easy to see [relevant

info rniat ionj.

2 e ; :o n  C’: ‘ ..,easy to fi gure...out [capacities , states ‘ -r’ axin- ur’ capa-

cities ’ . ‘

-H-- -:r:er:s concerning respondents ’ reasons for rating Design S as least au th ent i c

inc H-ce : ‘ ... no m ention of U. S. Coast Guard (expressed by six respondents),

C a r t oO n , like telling a story , doesn ’ t say capacity anywhere .” See pr er rdix B for

-a co r”- p - ie t e  l i s t i ng  of co inrents for each of the capac i ty  p la te  des i o ns .

4 . 3 . 5  P references  for Ca pac ity Plate Desi on - u

cc; ‘or toe cap aci 0 / s l a t e  zes i ons ~ere  analyzed for two p ur r aces : to

cc te m - l ne ,;r- e iCfl 9fl S ~ere actu a ll y more desirable than other’ desi - :rs ‘or Ye

H rero ons in to e  Stid y , arc  to deter- nine i~ the pre ferences ‘mar an ; g iver
r’o;ij r- :ero c o r nc i d e i  -.-~r t h his hign ratings for that Jesi cir or the attr a ct i ’,eness ,
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S” m L ’llC i t , , and aut- er: t i cit; di :- ’ensi , ,- r: S (~ n e ’mert ia l sues ti on if then e di ar ersio r:

- m r -0 t1  n o :  ame id i ,i : rcdict urs ot ,‘ , , ; : c 0 r , u~~ ’t S ’ -j u em a 11 
~ 

4d c : ”ert  a’ the des inns ) .

T a i lo es o” ‘me g-a encies for the most :.referre-J c asa c i t i plate le;i gns in - sic-ate tnat

th e ‘-‘aH-P ’m  t .  o~ the res oorrser-ts - ‘re ’e’-m as Ce ;i- :n H- E i tn t - - ‘ one O ,’dCrt i-ore

- e ;~ c :roerts sel ecte-c Ce;i on T for ’ One “ h ,n c :t heti - ,,al i n st al lat i o r or th eo r boat. ”

2cm ns , P . a n-i ‘2 .-~ere each sel ected H’ tr”aa r’eyfln ier:tS . ‘ .1  ~~~~~~~~~~~~~ ore—

‘e’- ’-e: esi’:ns \ or:’: Y . Chi S nare c-mr ma t :ors to ~e~t~ --’ on e i f the pre’e r’er o es

- -- c- -c li ~ e l , 00 be f lY~:” O t l C  rao ’-e- ’ t bu ’ i - ‘ i r - Oma ’  - . utC . ”e 0’ m mc e s  m s ; a ” t  Ye

si s t~ n aoo c i’ :oe r: . ’- c t a t ior ’. ( ,~~~ = sO.sO , ~ = 3 , a, 0 , 2 5 ) .  ~m e- ue” c ie ;  H
m m eac° d ,00’O. - ~l a t e :e :r :r ”'e ~~;,~r o e :  o r ’ H- rcl e 0 .

0. S E 2 C .~T 22 - °- -JH - ‘ ‘E- ’T~ 
‘

- H - 2 ’~~
’ HE ’- IF PH7ERE NCE

mmaam t - Pl~ t-~ a l . r r  F, - 0 a~ er H ?re ’er ’e,’cC

Ceo - :n a

D e s i : r : 2 3
3

es’:r a; 3

2e: i - : r  2

es~ -~n S 1

:eso ’ :n  ~

‘

; eti -n 0

esi ’ ; n ‘

~ 0

— iou1 i seen int erest in a to deter m ine if ore~erences f -s r d i ‘en c a o a c r t ;  s l a t e
-inn s --~ere suno ested by trends in toe ‘- a ti ncs for eacn -: One -d i m ens i ons  me sc m te l

ear l ier , H- fact , toe preferred cao acity pla te scsi :ns tended to cc rate’: aoc’~’e

one ‘mi - s - ta int -;‘ each of the rating sca len . Nineteen responcents selecteS .:a:a-

sit; p ’ aoe ‘desicns as “or -o tt sre 4’-arred ’ mat ~-~e~e rate d an eve toe - lo i s -point H

at:ma ctivenes s and autnenticit y si: :’ensions. E ioro t ee ro res soncents selecte- ; coca-
ci :; slate aesi ons as ‘ most preferr ed” that t h e y ratec a’ocve toe -r-’c-oo :’-o .‘ ‘ toe

so r-’ cli cot j dim ension . Chi Square analyses of the three cc m co m~ons cre’ere”cec

ano r;:inn-; above and below the mid-points of the rating sc~ ie~ ‘osi cate that toe
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co-’ :-ar ’:;crs ar-c statisticall y so ’ a r - if i cant (~~ 13.76 , H 1 , p “ 0.05;  -~~~ =

10. 71 , H I , s 0.05).

0 .3 ,6  Cross T a c u l a t i o n s  of Capac i t y  P la t e  D e s i gn
Pre ’erences and Respondent Characte ri sti~~

r-sss tabulations of casacit ; pl ate desi gn preferences and two char acteristics of

the respondents -were undertaken to determine possible associations between asref-

eme n ce  ard the respondents.  Cross  t abu la t i ons  were for the p ri ’ar ,’ uses gi-i er “or

toe Hots owned by respondents and the respondents ’ b oating exoerience. The ta tu-
lotions “or ca p ac it o slate oreferences and the four possible boat uses indicate

trot concentrations of capacity plate design preferences are sorea-ahat randorl ~’

-c i st r ibu te d across the various boat uses. That is , the preferred ca~’acitj plate

cesi:n sel ectea by respondents does not appear to be related to the pr imary uses

ni-icr ‘or toe boats. A summary of the tabulations is presented in Table 10. The
r ,j ” ;C m a’ erot r ’ies (‘requenc ies) does not equal the number o~’ resoondents since eacn

respo n cen t /,OS free to indicate tore than one use for his boat.

TABLE 10.  CROSS TABU LATION OF DESIGN PREFERE NCES AND BOAT USES

eoo ’ -nn s Cruising Water skiing Fi shing Other

- 3 2 2 1
2 3 2 1

S - 1 1 -
2 4 4 2

2 2 2 - 1
• 1 1 — —

1 1 2 -

Total ; 1 1 14 11 5

‘-ere is some suggesti un of associat ion between hours of experience as operator H
a toot and certain preferred capacity plate desi gns. All three respondents who

orc ’erre’d esigns ~ and R were among the most experienced boat operators. Design T

~‘~a; ore~er red equally (four respondents each) by respondents in the most experi-

e nce d and ‘moderate experience (100-500 hour) classifications. Of the three respon-

dents preferring Desi gn U , one respondent each reported 20-100 hours , 101-500

27



n mn m s .  and c- icr 500 hours. Tabulations for capacity plate desi con preferences and

ou~~
m 5 of boat o~ er a t o r - e:., ; :e rience are pres ented in Tab le  1 1.

TABLE 1 1 . CROSS TABULAT ION ~ BOA T EX P E R I E N C E  AND
C~~ ’ 3 I T Y  PLATE 2ES :G~ P R EFERE N CE

Less Tn an 20 Hr; 20-100 Hrs 101-500 Hrs Greater Toan 500 Ho;

C - — — 2
R - - - 3
S - - -

- - 4 -0,

C = 1 1 1

_ _ _   

1 6 10

L eco n’rrendaomnS Concer nin g Capac ity ° la te  2 :esi ’ons

T n ree ‘ec:- ’men ca oions ~c-m toe scsi — n of cap acit ; pl ates “or recreational - coat ; con

cc mase as a result of tn - i s research effort. The recommendations can be ta~en as

omo e lon e s “or toe selec :oon of cic ac ity plate desi gns “ar addit o onal e’ia1 j ao ~or .

1 . H- c : ; r o a i i z o o i r o n  of inf orm ation does not necessaril y inc -’-ease the exto’t

to -~n i-: n se r oco rs  act met-Hal l’  va lue toe -c a p- ac-: ty plate , nor -soes i t

increase ~r’e’erab i l it I 1 among persons g iven othe r non -o ict c r iaH - ’zec

a~ teroat1 ves . The three capacity plate des in ns ~,1’ ;i f lO :‘ict oroaio :e-:

ir f o r -motion in onis research received l ower ru0’ln’ ;s ‘or ott r000 ive ress.
sim ol i c i t y , and a ’uthentic it , than did non- o ictor oal i zec cesi -o ns in

aener al . Comr :ents for the extr-er e a u oo enti c i t , r oOm :: oHer oct-c

e xo l a n a t i on  s ince the p i c t o r i a l i z a t i o n  was ‘m e q ne r : i i refe”~ ea to as a

“ ca r t o o n .  - ‘ The r,-rHerence for Desi on P by Onree resoor:ce’:t; can n ot cc

expl a in e d in onis ‘esearch cey000 pure sseculamrs n . It”a v te toot me

‘otat o on ther e teat~red in toe Jeso ’ :n (-omotte ~ ‘r-o o- a l l  oYer dem ons)

caused the reac t ion o n 1L favor- . It sn ou ld cc noted toot no ‘-‘e”'tman —-a- ~
nasa of tn - is characteristic in the consent ; r i ’ 1en hi - e : o o r s e n t s .
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2. Toe me o~ m ul t i p l e  e nc losures  “or each tyse of capacity information

~ee’- : to be -a c’: a r - ac o e m i s t i c  valued a e s t n e t i c a l l~ by boaters .  Desi gn T

-.‘as H i-:rrl y valued on all three dim ensions ‘ur rating in the study,  a n d

-.-i~ S selected as Ye as -referred des i lo n b the lanrrest number of respon-

:e”-t s. The inHr ’mation ~iven in Design T was identi cal to th aL given on

Dc ci ons 1, U , and ‘
i’ . It should be noted , howeve r , that letter size and

bol sness ‘~-iere -;or e~-:hat l am ; e r  for the pre ”erred Design T than for Desi gn

and toot t o e  numerical in for mat ion preceded the verba l information “or
,~e5 :n T.

3. Toe .--e ogo t capacit y shoul d be clearly defined for total weioht and “or

occup ant wei art. In effec t , the presentation should facilitate the

analysis of one ’s own boating load with respec t to occupants. Designs fl

, arc U were valued in no lower than the fourth ni gnest ratings (‘U was

rates fourth b’i -;nest on the simplicit y dim ension). In a ddition , the

tnree desi -On s were preferred by fourteen respondents (67~ ) in this

project. Designs R , S. and X were each valued fairl y consistently in the

l ower ratings , and none presented info rmation for occupant wei nht sepa-

ratel ; from total weight (see Tables 6, 7, and 8 for mean rat inns ).

itnorn -ents explaining respondents ’ higher ratings for Designs Q, T, an d U
sn-memO an interpretation that the latter three desi gns made understand-

inp the capacity limits more difficult.
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5 .0 SUBTA S~ I I  -- S E L E C T I O N  AND E V A L U A T I O N
OF NE’ -,’ C A P A C I T Y  PLATE DESIGNS -— STU D Y 3

5. 1 Background

T-’e in t ent H toe cas-acit y plate label effectiveness project is to deal ,-~ith char—

mt eni st i cs c~ boat casa ci t - desi gn relevant to comsrehension o~ the capacity

i” - - - ‘ c o o t ’ : . C p e c i f i c o l l 1, the invest i gat ion ‘w i l l  determine the re lati -i e faci li-

t a t : c n  0’ - - - r ’ -~nens ’;n of One capacity in format ion for three var ia t ions of the new
co ; - a c i t  s l , r te c e : i - :ns .  A BIA c a o a c i t y  plate current i ;  in use .-ias included in the
o est~o : (to O’ - O l-u aOe one po t e n t i a l )  Hr irrpro- 1e’~ent of comp rehension ef’ects using
tn,e ne- -,e’ -ses i :ns).

T”e se -sim s teste d in O t is ‘ohast of the orojec t and the rationale concernin- : thei ”

ce.elos ~’er: a r -c  selection ore as ‘ollow s:

• Use of “ul t o ; , le enclosures ‘or i s o l a tina each capacit ; recorrn’encctoo r : , or

,ise c- one erclos u”e for all ca cac it ; recommendat ions;

• mc o’ si -:t cr ’ial iz a tion as -an ad~~nco to the capac i t 1  recommendations , or
c- ’o; -crt otic n of cap ac oty reccr :menda tions ~-iit n out u ictcrial iz ation;

• ‘Use -of o~ tu1 te order ~f nu r_ er cal and verba l in ”o roration; i.e., verba l
“H-c o a nc nu m erical second ‘ -.ei obO 037 Its ’ )  or ty p ica l  orcer of n-no-er-
o ca l ens ,ersal o n fo r ’-”ato~ n in sentence contexts : i .e., numerical “or;:

a n - c /cr -cd second ~, ‘ 037 lb s .- r e i 000 ). See ‘ o i o o ~ o o - d e s i - o ns  in A ’o : :e nc i x
H

Tn~ - a : i o n a l e  Y r tes t i ng  tne se ea r t i cu la r  - d es i o ns  is ba s e- S marl ox-c s-m r ces: from

co n t en ts anc r a ti on s n i-icr to tne capac it y pl ate desi ’sns in O ne s re- l 1ous s tud ,  i~
O h - c  smoc ; ’  . a n d  ~ron , rev oous researcn findinas at ‘.~‘ile. Toe teconi r -n e a’ ore-
5 - r ’ ~~~~0 r - c roa c s  C a u a d 1 t ~ recurnen caYon ‘ - iito in -a separat e enc losure (T u l t oc i e er cl ;_

;,r’eH- rem ’ ten i - a m ’el ’ -“ aestneYc cc-n sioera t oros . Duat c -;ners r - atec t ’ 4 s t - : e
o de r I Cr ,  a r~~~~~~ r c :ar ~ _ -~ r 1 s  ics a”~ rac~ eness , so lie and

000e o t o com on Som y 2 o too s e~’a1 jat ior . --ovi eve - - , ‘ : w as ~i :t P r - o w n it c-on-oc r-c—
nensm r of one in ’c’--’ at i an - - oc Ont actual l y b-c ‘are T c r ’e d i ’ ” i c ’ j I t  -wr en a - c d o tiona l

‘nS - aai suet (in this co s o - - n i t o p i e  e ro l o su res  ‘or caoac ’o . -‘eco--a”-en da t ion s~ - - -I c - r e
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pres e nted on t he capacity plate . Persons v iewing the capac i ty  p late design might
nec-c to “ sort out ” the capacity recommendations from the techni que used to er’niha-
s i ze  the info r~-o o t ion , and consequentl y require more effort or time to comprehend

toe in for -n ati on. A compari son of comprehension of info ro rati o n presented w i t h i n  a
‘m ulti p l e enclosures design to identical info rm ation presented within a single

enclosure design was made in the present study .

Th~ me a ” pictorialization as an adjunct to the capacity recommendat ions prod-need

‘‘ixed ‘- e a c t i o n s  on the part of boaters ’ ratings in Study 2. Pictorial i ze d desi :ns

i n  one cor evious stud y included occupants (the same number p ictured as recommended

‘-~r boat  cap acit y ) riding in a boat; and occupants wearing PFDs , sittin o in a

5.-i an’s-ed boat. Ratings given for these designs were in general l ower on the aes—

Onetic Sio’ensions than non-p ictorialized desi gns. However , it should be noted

mat One ratings g iven by three boaters contrasted sharpl y ‘-w ith the qeneral trends

when Ye-i rated Design R as most authen tic of the alternative desi ons. in another

stm~ conducted at ~-~yle (Reference 3) pictorialization produced e ’i ually inconsis-
tent resu lts. Persons recruited for the experiment (Re ”erence 3) were asked to

r o s e  in a boat and “view visual distress signals sr’c’ii ded on shore ” H i~- l e  re-

s ea rc o e r -;. ‘4hen the boat was “intentionall y swamoc ec ” for ’ the true purnose 0 ” the
e ’perim en t , several boaters complied with a label  mounted in the boat g i v i n c a  the

ins t ructions to remain with the boat. The label contained a vivid pictorializa-

t io n o f c-ersons sitting on the bcttoni oF a swamped boat in addition to the -;ercal

instr u ct -ions. However , no boaters recalled seeing t h e  sictoria l iz ed on f-c rma toon

on toe lace l even - -ihen they had read and complied with the verbal instr u ction s .

The cc i : to r i a l i :ed  desi gns in both previous studies were anticipate n to have a
‘ novelty ef’ect ” tnat would at the very least increase the l ike l i n ood of th eir -

being noticed. A comparison of comprehension of the pictorialized des ir ans was

‘made witn non -a sictoria l ized designs having identical capacit ;’ info rma tion in toe

pres ent study .

To e c resen ta t i -a n H nur- e~- i c a1  and verbal info rmat ion in a l t e r na t i v e  o r - : e ’ s  r es u l t ed
e r~~i r p ~~y ~r ,r ’ comm en t s go ico h i boaters  in St ud ,’ 2. C onr - ’ents ni~ ye n ~~~~~~~~~~ “ s o ’~e
rat ir’ :;  (sor e uns : 1 ici ted b~ researchers ) and ‘ :or --s ’ents g iven cHar tbe r a t i o n s
saa e st e ’i tnat mi s kind H order effect si gni ’ic antl y influen ced ‘ pre~e’-cnces ”

fc r  ore ccc i o n  c- -ic r anotner . For exam p le , 2-es i o n  Q was rated very h i o bly h i



boaters . b~ t elic iY-s severa l object ions to the verbal ide nt i ’ic ati cnn of~the

c o o  a c o  t / tel on :  c re - sen ted before toe ac tua l  nu m bers.  T k s o s ian -a010 n n ’:

tim - .-ias tes ted  o n One present stud’ ; to de te r m r ne  one o r- -sen no -- the cas~ac~ ti

“ec-c - -’r --enoo oi -a n - -ad s suoce m i o r  in f a c i l i t a t i n g  comprehension of the in ”or -r a tion tri m

me oo ’ — e ’ - - s v -senin’: . It —- -a s reasoned that the con’ c - ” e hension di f ’erences (if they

- mo ld cc -:e :ectea and ‘-‘easured) w ould possibi ; result from the hi n her ex:s ectati cr

a’ nu o-’e r-i :al in fc r - ’aoio n preceding toe verba l infor ma tion as in - ‘odi”ier func-

:i-on in ti~ icai En o lish sentence structure .

5.2 Cuera tiunal Definition for Comprehension

Th os ‘or -oCec t --.as ccn carned wi th toe comm unica tion o’ cac-acity infor -n at i -or- to boat

-o ’~-1ners aro d coer300r;, and the process of comoo renensi on of info m-’ at i  -on .- ‘a s cons i d-
crc-s esse rt oal tHor -c an cornunication co u ld take place. In ‘sm-ocr to deter-m ine

oct -. iamoo casacity plate designs -it’ected corn oorenension , it s- aas nece c - s a r -; to
to e- c o f ,’ exoc t i i -m at o na rac t e r iz ed  One comos rcroension process.  D ic t ionary  ie ”i ni —

:1-m s i-den - to f o e d  the ter m cc mc -rehensicn as the cyno n ir; for unders tan d on , an - c - i ice
- .e rsa .  no - ,-~eve r , the d ic t oor - a r - v  de f i no t ions  required re ’ inenert  “or s i s t e ” -a t i c
r e s e a r : n -  :~ ‘moses  -~as is usual ly the case ). Note that compre hens ion is -a sub—

2ec t°ve event  t oat  is ex c ’er ienc ed on the part a: the sensinc o n-e r-co n , and that i t

is i- on oooo s n h l e to n e l ia c l y see -.- inen a serson prec ise ly  co roc re nends s o met h ing .
,oe m o o s r o i  ce ’s n iY o n  ma cs nece ssary to enable systemat ic  c o n f o r m a t i o n  of toe
cccm ”e nce a ” c’sr’-ure ne osion. For this s:ud,’, conorenens ion —- ad s cor ’ir~’ea -,-~ne n a
oar - c oo .-e r caliy reporte d an accurate distincti on between identical and non-identical

in~ o rmaonc n in an exo er ‘ental t ask .  It .-‘as ass umed t h a t co on p rener n io n of in ”o r--

‘ - a t i s n  (or a ba s o c  underst and iru) was prere nuis i te  to persons mecc o n i z i ng  and
icent i’ j lr,: var ious boa : ca sa c i t i t es  uresented on the alternative capacit y plate

desi g ns .
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5 .3 Method

5.3. 1 Review of General Procedure and Rat iona le for Method

The capacity plate desi gns were presented using a tachistoscopic technique and a

“match to samp le ” procedure for adminis tration. The tachistoscopic presentation

of the designs displayed each design momentaril y on a projection screen. The task
for toe ‘~~atch to samp l e ” procedure involved the non-t achistoscopic display on the

project ion screen of each design while persons wro te down the capacity informati on

on paper. Then identical designs were shown tachistoscopica lly. After each tach-

istoscopic presentation of a desi gn , persons were asked to identify the capacity

information on the desi gn as the same or different fror-’ that info rmation on the

initial display . iwo of the six displays presented tachistoscopica lly act u al l y

contained the same capacity information as the initial di~ pla~- w hile four con-

tained different capacity info rmation.

Conditions for presentation of the capacity plate designs required three soecial

considerations in order to validly compare the variations of designs. First ,

des igns to be compared had to be viewed for exactl y the same length of time , i.e.,

there had to be the same amount of time to recognize tne capac i t y  info rmation.
A ny differences that occurred in the more accurate recognition of info rmation in

the desi on s were then attributable to the design characteristics the r -- selves and

not to toe amount of viewing time . Tachistos copic techni qu es were consi dere d

-ac enuate for control of the viewing time for each displ ay since the number of

excos ’u res and durations of exposure time s could be controlled exactly for each

Jesi gr . Secon d , the methods of presentation had to be sensitive to ‘orob able small

cif ~erences in recognition likely to be produced by the variations in capacity

p la te -a~si gns. The marginal perception conditions produced by the tachistoscopic

d ’s ’o la ,s were actually less than a person needed in order to completely identif y

al l elem ents of the complete design being displayed. Measure m ent of the dit~er-

ences in recognition was then cependent upon the rate at which the infor m ation

cou l d cc recognized from a constant interval of disp la j ti n e. The none in ”o r”a-

ti on cornect l , recognized from the display, the ‘aster the info rmation hac to be

recognized (and toe better that capacity p late desi gn hein o shown facilitatec

recognition).
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“e 0 - r i m - :  c ms i - ce ” t i cn  fj -  : v-esent at ’ion of the ca pa ci t , p late scsi mc .--- as to

i;niz c o- ’e eo ’ ’e-c os o~ one d i f-er-cot ‘ v i e w o n: SY ~te’;oes ’ emr- io i e d by : er -cons

- c t ”e tc~cor s tosco p ic  si s p lays .  S ince the des i o ns ,- iere a c ompl e .  am r s , 0’

r”: , c ’sL cs ,~r e s .  words , crc r:’umhers , a person could direct n - is attent ~ur-

to mc it seve ral sossible ait ern at iv~” ,~ r eac n exp osu re . Cons ider One cens ors -.-m no

m ic~ l ; learn s to fc-cus ~is -attention on a -~if~erent ele-’ent -o f On e dis ol y for

eac~- 5-u t se su ent exposure of a ceso no havin g the sane cacacity infor- o’at ion . He ~m oll

e.e” :mll j ‘c r-n or dec- u -ate cc-n toosite of tne recoonize a elements presented ‘or -i e r j

c r - n e- c - mo t Ions .  ° ro o nem arson “cy c o cose  to a t tem pt  i d e r , t o f i c a t ic n  of toe e r t i re
c’s. 1 , -a ’  as a - -,bc l a - n  on coon ex o c - sure , and ccn se ’o ’ uent l y may re / e r  r - ec o : no  :e the

- -~~ ~e S sp “o “-c sara ~ur a~ on c C/ rOS~ r-C as •-‘e ;

- e ema~ i cL~~r “ icr r a valid “ect a” the cacao ~y ,~r - ~te ~es r~

“ea ses on “es~ i o “m-- “ Y c il i oa tin o char acter -i st ic ; H :.be desi ons ar-c no: “ rQ o-’

5’ “-o ’mt . n e , - n ” :  straY n -e s . The “--atm to c oo- ro le ” p roced ure ‘~as ir-terced On-

0 - -a e’’ect~ -a ’ 3ltr ”do l.C ‘ ‘co - - m o a ” -i c - i n c b ’ r’-e su nn ir q de n t n ’i cooi cn

c a : o : i t ,  H’o r--~’,a:ic - n -a teo e a c n  ex ,-cs~ re. In this tos~ :ersc-ns na-s Y “cc _ s

000 ero cr ,m sm- a: tone sore c O - i t - i - n  :‘- eecn tac o -i ;zcsco p ic display (the ocs i:1-c o
., rH~- t- ’e 5 0 0 d C ’O -  i-n it “ma tson c- eared~ it -:r~ er to ~dent ifi co r-re ctl ,‘

me n - ’it-’--o: i -r —-m a t tin e same cr - Sit” oreot “rho- toe i ri t’a l  s i s p l a ; .

.3 .2  Ac o-; n r n so ra t i on

The ca ::a-cH-- c l - a te -Scsi an ; --mere present ed to D2 .~~le em : i c - ee c .‘ mbG e i t o n e r  cw re o  a
c-so: -sss Oma n it “t (7 . ~ no) in len r - t n , or r’enula nl~’ o -c e” -ate a -a boa: - m o t n i n  to-az

cc . The - -a r e ran c crly asso-coec to t’.-iO ‘c roon s sons i ;tm~o H Ii o-ems cr- s coon .
.rom re -sos snc ’,- r  one f o l io w o n g desi gns: ‘m ult i ple enclosures n e t - io n , ‘oor- p icto —

-- i~~ me-: :e c o  n , mc -ie m c a l t nur:ber ’o c a l  order of info rmat ion  ies icn .  -g m -s un T a-i c --i as
5 r ’ - ,, p me a l te r - ra t -ie - l a r i a t - ions  of the desi gns as follows: sing le enclosures for

~ s -
~~~ car e en: , I n~ c r -” . j O ~ on inc luded in the 001 ul t ip’  e end os’ures des i ca r :  p- i  c O o n -

alm ~ tnc ’n mr o re sun-c -cooa c t~- in ”-a nn’iation in cluded n n the non-pic t croal i:e-c

:eo o’ ; r- , a r - c nu : s en :ca l/ ie r b a i  order at’ info r”-at ion “or - toe same capacit ’; in~cr~’ati- on

o’m i men it the jerool/ rum eric~al :es1’on. Both - roups received the same 51.4 scon e—

C i:- sla te Sc si - on.
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T-~e o rnem in -,-a h icr o  the four desi gns ‘~-iere shown was systematically varied in order

to eli min ate the probable e”~ects of practice (the des icans presented later in the

se’4 -uence should nom~”al1y have better recognit ion as a result  of par t i c ipants ’
leannin” : the task and ref in ing their expectat ions of the speed at which the d i s —
p - la y s xere to be onesented). The first persons in Group One and Group Two received

t ie order of designs as indicated above (ABCD~ . The second person in each on o up

received the reve rse order of the designs (DCBA).  The third person in aeon onmo up
rece iv ec a C~AB order , and the fourth person received a BADC order . The “irst

order a’ c-resentaticn of desi gns ~-aas continued for the fifth person and so on

until 11 oa r s - so s in eacn group were tested.

The capacity plate designs were presented using a Lafayette tachistoscope , number

-~2Oi6 , fitted on a Kodak Carousel 800 Series 35 mm slide projector . This tachis-

toscope -,v il l present slides on a projecti on screen for durations ran oi nn Hor s

l5Otn of a second to two seconds. The slid es were shown in a darkened room on a

‘a -l it e srcjec tion screen using the standard 500 watt lamp in the projector -. The

::r-s~ec:cr -.-aas located 6~ in. (1. 7 in) Hon the screen so capacity number b e ic nt

- o r i ed ~r-~m 1/2 in. (1.3 cm ) for the BIA capacity plate , to 5/8 in. (1 .5 coo’ ) ‘-or

tone ‘u l o p e  enclosures/sing le  enc losu re  des i gn , to 1-1/8 in. (2.9 cm.) “or- both

p ic oon ia l ization/non — pictoria l ization , and  numerical -verbal order designs. In
ord er t ,s co moensate for the dif ferent number s izes , the time in terva l  “O r - V r e w i r - r

~.as ler- ca tnened ~or the smaller BIA and enclosure designs to 1/10 of a seconc; t~e
lam er sized number designs were viewed for intervals of 1/25 of a second.

T-e -dura tions o’ dis p la , time (1/10 sec . and 1/25 sec.) were determined ‘using

Onree :;er:ons (familiar with boat ing)  who viewed the series of designs solel y Hr
c a l ibraticn nurposes . The criterion for selection of the display times was toe
co r rect  ident i” icat ion of the in f o r m a t i on  on at leas t  one e x p o s u r e  of a d e s i g n  and

less than oer~ect identification of the info rmation on all exposures of a design .
The slides were -i i ewed for all persons in the study at 65 in. (1.7 m) from the

p ro jec t i on  screen (however , t h r e e  subjects did lean forward in their chairs durina

the presentations).

A d m in is t r a t ion  of the matching task began after part ic ipants had adapted to the

darkened room , and  had r e c e i v e d  a brief series of wa rm-up slides. As soon as

participants were seated in front of the projec ti on screen , the room was darkened ,
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and the instructions were read aloud by the researcher (using a fl ashli gno) . The

x-a rrr -uc - sequence of slides consi sted of seven tach istoscopic :,-re s cnt atiors at

exposure s peeds ranging from 1/ 150 of a second to 1/ 50 of a second. The content  H
the wa rm-up slides was unrelated to boating, and seven presentat ions appeared to te
- -muate for ac cuainting participants with the tachi stcscopic ~is ploys . ~i hen

on amt i c ipa nts had no furt~en questions on the task or on the methods of design

or-esen tation , the appropriate test carousel magazine was loaded cn the pro jectcr

and one -retching task begun. Time for the complete administration of the experi-

ment al crocedune averaged 12 minutes. A copy of the in st r--u ction s read to par -tic i-

carts is p- r-esented in Appendix G .

5.3.3 Preparation of the Capacity P l a te Sl id es

The ,.yle illustrator and the photo-reproduction staff prepared a series of se~eo

: l i - s es  f-c r each c a p a c i t y  p late desi gn. The ser ies  for each design cons is te d of

t’- - e e  ; imd es r av i ng  ident ical  capac i t y  in i t roos ation and Hum s l i des  navin g : i t fem~ n t

co: - ac lto n ”o ro500ion . One of the identical three slides - -~as the initial vo e - m inc

sl ice; tone remaining two identical slides -iere er’-nec ce d randoml y in toe a-i r’-iits-

mo t i o n  se -c uence -with the four d i s s i m i l a r  s l i d e s .  Th~ o - o-urn’cen of s l i de s  ore s -a r -e n
‘or one ~~~erirer : —‘as 2~ icr each Iroup H ::ar:icisaros : i. e ., seven slides “cr

e,o~c r n e - 5 :aos - ad ioy nla te sesig n , and ei can t slides ‘or One 3 14 ces i o r  (the 8~A

-~~;i o~ ,
~‘d1 O t f l C v s f l  ,-I~ on ‘one as—a c tHe exposure at tne s t a r t  H toe tac h i  s o o sc - ~a onn c

p r - e c eo t ao o o n  - a fact ‘jnrnca-;n to par ticisar. t ; since ai -it tn en ’
~- recp ons~s - --era

ndr 0 5 - j i-O r ‘:are —‘a ; ta k en i n t he prepar atson of e-ocn s l ic e so that a l l  c a p a s i o ,

infs m m a it - o n Sh a d / S  apoec red in exact l y the same posot i t n  on toe s l i c e s  it-- ar~

oi - ien - sc s i - a n , mc Hr o ne a l te rna t i ve  ces o gn whi -co -~as s how n to the ooncr :m’m :-
:~:;ect;. In a: doti -s r , the dim ensions , borders , figu res , and colored area ; ---e ”-a

) :c”o ica l ‘or cam sinS e rn toe series. ‘.‘~here re1ev~n-O , ton e - al terrati ie sets on

do e ’ 3 i n n ;  were i:ar,t c~ l e.g., the outer iion’ -ents-on; o ’ o n e -e l 1, sa-~ sin al e arclo-
- - me seso n-n com- -ec; -or~oed to One outer di”e n sian o H on e cmt~ ne-c onm ee en-closmes

m ton e - - - ~lt i p le  e nclosures Se sign .

‘surce ~s selected ‘ r the ca-ca c - i ty in ” o r-- ’at is n were en t i r ’e~~- - ~1c t o : i , n aa - s , ai t b u :h

toe ’ ~n- :,ear-ec q ui te pla ,5 si bl e. The ou r - O em s were -lene ’-ot ec u si nq a -m c di He~ ma ndomn
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n~~ se- - -~ - r oc e cure . Tota l  w ei oit” cap aci t/ I nforn iation was a series of three digit

‘m- - L - e - - - , pen ’r r ’nir ,- ; wi th 7, 8, or 9~ “ r j ccu pa nt wei nht  ‘ capac i t y  inf o m- i’ nd t io n was a

~eni es 0. t n r -ee s i ’ ;I O numbers beginning with 4, 5 , or 6. “Horsepower ” capacity

Hit m”’aOi on --as a series of three di g it numbers be n innin c w ith either 1 or 2 and

uln’ n -,- i t’n a 0. This procedure resulted in four sets of numbers used as
ca sac it, in ’o mn -a tj crn ~on the three new des i ’ o ns and thei r - a l t e rna t i ves , and for the
B 1  -cesian.

5.4 Results

5.4 . 1  Measurement and A na lys is

Toe results of tone capacity plate designs shown to participants in the study were

t a c e c upc- r toe meq ueocy of correct recognitions of the cacacity in ”o mor-ati on in

eec -n s e r ies  of s l i des . A correct recogni t ion was recorded in eit n em H t’-~ic ways:

.-nen a pa r t i c i s a n t  reported the information as the same as the in i t ia l  s l ide of the
se r i es  anC it a c t u a l l y  ~-i as the same , or wnen a partic ipant reported the information

as oii’erent from the in i tia l  s l ide and it actua l ly  was different. For each ser i es
of slides for a given desi gn , a partici pant ’ s score coul d range from (0) for no

correct recognitions to (6) for correct recognitions for all slides in the series.

°ec-ccni tion scores for the capac i ty  plate desi gns shown to Group One wene compared

Os toe scores of toe alternative desi gns shown to Oroup Two. Comparisons between

:-ierahi desi gn types (e.g., the multiple enclosures design with toe pictorial

scsi an) were not fo r-ma ll , planned unless the data suggested the analysis. Planned

comparisons were not attempted because the dimensions a ” the cap a c ’~t i numbers used

f--s r criterion recognitions on the various desi gns varied by 1/2 in . (1 .3 cm) in

neight iinen projected -an the screen , and the exposure ti”~es “iven to osar ticipants

had to  be longer for toe sm al ler  s ized numbers to compensate for recogni t ion
di Hi -cu lty. The BIA -desi gn ~as evaluated by comparison of the arito m etic mean of

the BIA recognition scores to toe averaged arithmetic means of the three newe r

des i gns.

Anal yses to determine statistical significanc e of differences between des ign alter-

natives include : t-tests for independent samples for anal ysis of the means of
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me rev. -ce s i o r s , Kolmo gorov - Smirno v tests for analysis of the distribution ~f

sco ’-cs mr the ne - . ces i- sn s*, and one t-te st for repeated measures ‘or a n a l y s i t  0’

me El I des~cn and the ccm- -n ned means of the new designs.

5.4.2 t~u 1ti ple Enclosures and Sing le r osure for Cap acity Plat e -es i ’on s

- e  Si n -ole enclosure , s e s o o n  produced rec c- mn t ion scor es s~ inrt l j  oi’ h em Yen Ye

“ uI tit le enclosures cesion for cartic~pants in thi s st -udi . Cor rect re coconotio r

scores f r  toe sinc ie enclosure -ses inn ranged fr-cr’ ~ to € a-m itr a ‘--ear (a— ierage)

-5--a ue o’ 5- .~ 55. Commect reca qnitio n scores for the ~u it ip i e enclosures desi gn

- ‘~ ‘ts e: f - - so -- 1 to 6 - -.i:n a mean value of 4.818. Seven persons (64~ of 
‘imnuo — c)

co r”eot ; -i c eo t i ’oed  ~i l  ci One slides in the sin n i e enclo s-me series . Four cer-

~ns ç~ 6 o~ Thom ne1 cor’-ec~ l, ic ert i ’ ed ~l l a ” t~e slis es in ~he r ’ulflp le

e~c c s ~ ’-es ser- ’oes.

Th m n’ mam-non of  o fa r toe siffe— ence b et- -ce” toe n”ear mccc o n i t s o r scores for Ye 0.-s
,:e;s:ns , s t S  oH s t a t i s m c o l y  si g ni ’- con o (: = 1.213 , di = 20 , p 3 .  i t ) .  :r , :m :e--
“ o n me ccr ’cut ec o to- be si ‘o nificar ,t at one 0- . it level -o si or - a :.-mc t~ i l e c  test , t

rac :: see mal to o r - oreater than 2.Oit . Coro ’::anisons o~ tne o.-5r S n t t f ’ m u Y - ” ;
re - o’ r n t non scores ~5ere -‘ada Hr cam scsi-s n -arc ~e’-e tested Hr stct’stocal si on
- i c on-c e minis one -‘cimocor - os- -Cmni r- ’nc- , test ~K ,-. = 3 , ‘ 02 , > -TI . 5~ . it or ’ce’

3

os cc s i - n it i tc ,ano  a: toe 0 . 0 5  ie’iel f con f ic e rn ce , tone ca cu l a te’s ;alu e “a-S to

~ e-S -ua to or - a r ca :em to ne r 7 ‘or a t , ’mO t a o  led tes t .  T” e si’” e mence c e t , -,eer me
s-sor ’ :-Hoon of He-rue ncies for the score -;alues fcm ton e si n ’~

’l e eoch os~ r~ -SC s i - O n

: rS  One cnStr - 1 b~ t iO fl for the -~‘ul: ip 1e enclosures -Ses oo n was not st a o i s o~ -: al ~~

cmi i ‘ocant .

~ Th e , l ’ on~ cn c - - ’ ;- :o- n o - , test ~5 I f l t e n 5e~ to -detect  d i f f e r e n c e s  j o n  J o s t - - n c u t i - : n ;
m ~e’: ,~’ t - o e ” o r - o i  te rns er ,c ,’ , - j o s - a er s i  on , and s k e ’ ...- rnec s . The test is c~c~s;an s~ ma - ., - - -‘ . , itati s t ics , ~‘Y ’ : ~c lo , °inenar : , and w ” ns o - n , Inc., 1T63 .
7 5 3 ;  ‘ ‘ -  Sic el , S~ nr a . , i c n — P a r c i n - e t m n c  Ha t i s t ic s  F’~r The Beh avi o ral Scien ces ,

1 1  Book C o . ,  Inc., I ~~5 , cc 127-136 ; and ~i h1 sam--s . ‘
. . P e a s o n r ’ n n

t s t n . t l t l O - d ’ , .
‘
, d m50 0 , ~in enu r -t , ,ifl d O-~in ston , Inc., l96~ , ~ 

ll g - ’LC.
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5.4.3 Pictorialization and ‘~on—P icto rial iz ati on
For Ca pa c i t y  Plate Desi gns

There did not appea r to be any appreciable difference between recognition scores

produced Sy p ictoria l ized and non-p ic tor ia l4 zed desi g ns. Correct recognit ion
scores for the pictorialized design ranged fran’ 5 to 6 with a rican value r/ f 5.455 .

Correct recognition scores for the non -pi ctorialized design ranged from 3 to 6 - .- mi t b
a ‘~ean value of 5.363. Seven persons correctl y recognized all H the iesi’ :r’s in
toe non-pictorialized series; six persons corre ctl y reco gnized al l of the s e s ig ns
ir the cictoria l ized series.

Jsr’pu ta tion of t f o r  the statistical significan ce of the difference betweer toe

‘ean recognition scores for the two desi gns was not statisticall y significant

(t  = . 244 , df = 20 , p 0.35). Results of the comparison of the distribution o~
r eo , n o o i o n  scores Hr toe t-.~o designs using the Ko lm ogoro v-Sm im no- .’ :echn iuu e m e— e

a l s o  rot ato t n stica li y si on i ficant (KD 
= 1 , .

~ 
= 22 , p > 0.05).

5.4.4 Order Hr sume no cal and ‘5erb al Info rmation
For Oa :-acit~ i a te esi g ns

~~~~~ :ests-’ H ,5 r - ~c~ n -~’-em i cai c-a: -acity 1O’ 5r ”~a t 5 5 f l  precedes Ore - g e- cal i nit m ”ao s -’sn

:rc-:~ ceo ‘ecocn s it-so sc mes smer’or to One a loerna : i’ i e -s e so -ao ,er -ba l i ”m r~’ao ior

:‘-ece- ses O~ e “ u’-e” Hal i r i t r - ’ a t o o n ) .  E’iitence 0” the sn f’erence ~5 as ‘-‘me ;m:or_

O n .‘e mm o ”  One 0-rev iou s c o o n o a r o s o n s .  Correc t r ’ecor :n t o n scores “-cm  tone n- ,50 er

ic al / 5e—s a sesion ranced ‘r o t” 3 to 6 w it h a mean ialu e o ” 5 .li2 . Cor— ect re :os_

“ n O o - o r c c - ,—es or toe verbal / numerical let ion ram m ed f r - O n - 3 to 5 -,-,- ‘t h  a ‘ - ear sa l  ~e
o ~.5Th . Six pens -sn; (55 ’  of Orcup Two ) cor - ’- ec t l y i -c er t i ’ o e c  a l l  o ’ one sc s i  an ;
on Ye num- e ’-o ca l j -i e rte l order series. No one correct ly iceo ti fsec all o~ the
sesi :ns in One ver tal/num eri cal series .

-;,~rr~~oj t ic n 0 f-sr a nal y sis H toe sifference asetween One “‘ear rec oomn iti con
— Sc-o res ‘- .r toe o5o scsi ’s-os -was rot sta tis tn ca l l j si on i fi-cant (t = I . 2 2 .  df = 20.

p > 0.05). Cit ,cuare f.as oar -outed for analys o s c’ toe cifference ceo’.-m eem n toe
n-Jr -~”er ’ 00 per sons cor rectly i-ienti fy ina all of the desi ons in toe num er ical /vem t al

series 3r0 the ierb al /n ura b er ical series (x ° = 11. 10 , d’ = 1 , on — 0.05). Al Onoumo c

~~
- was s t a t i s t i c a l l y s ign i f i can t , the test remained a comp ar ison of data made
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“aiter toe aco . For r - ne aegree of freedom , 0 had to be equal to or -nr e ’tt er tha n

• -S . °r aly s s s 1 one Jiit e r’ent distrib utions of the reco c r i t i on  sco res us ’ n r n  tr , e

- c  : c r - c v - o r ’ i r o o ’-i oe cnnique -ias also statisticall y si o n o fican t (K0 
= 11 , ‘

. = 22 ,

p 0.05). The 0.-sO dist r -ib uti ons of recogniiton scores acoarently differei accord-

i ns  t o  O ne f re nuercy -.-iith w - n icn the range o f score va lues  occur red for eac h Irouc .

5~ 0 • 5  El I  Ca acity Plate Jesitn

Toe rec -on ’-s to cn scores “or  the 91,0 design were l a - .-~er in -‘ :enem al Yen Ye sco res ‘on

me ne--c ” Sesi :ns. Correct recognition scores “or toe 314 design ran -ned ‘r onO C to

5. T ” e - -e -100 one c-e r-ts r -.-.nr correct l y icer oit ied - a l l  o~ toe ses s’:rs an- s me ocr - son

.-.n di: oc t  i e’n :if, any f the sesigns. The near va lue fo r the 3:4 esi’:r me son—

n’ i t sn  s c o res -.-~as 3 . 4 55 ano ,‘sO S based upon the a’ iera’ :e ‘it al l  2 ;aa r ’ t i c i c a r t s  H
mc s o = c ,- . The a’ iera oe of the -co m bined “can sc - s r -es Hr Ye ton r e e  re ,. -sc s i a r c  so c
c— c o- ’r-ee aT Oar n - ati -i es was 5.152 correct re c ’n amo i t i o n s .

C,’n’: ~o~ :son o~ o mr oral ~s oa o’ toe dS ”-S r ’e”ce oe: .-.eeo tone ‘- ‘ea r s o~ t~oe 3:4
;co ’es mc :-ne so - nc oec - - ears  Hr toe new s e s i o n s  ‘-- ias s t a t i s t o - m l i i  sn - :n i ’ s so n:

= 4 . 5 1 1 . H = 21 , p 2 . 5~~. :~ -order “or tone o Hr r-e eatec “eas=res oc on e

it “ s “ ic mt , : ran to cc e .uit to or c r - e a te r  Ye n 2. 06 , o s i ’~n a o.-.n o ,ai lcn test.

5 . 5  - c cc o - ’o - e - n s a : s c n s

T hr~~~~ -e c- ”ne’nca:o :”,s c - a r be ‘use “or ~~oure Seiec:n o n o sa, : :- c i o - olCoC 0e5 -3fl 5

0” ‘oa r- s oc c c - - ’o m -e”e n n on H t”e cacacity ~ecc :-’;-enc -atoomns .

I)  ~“e 5e a’ mu O n p ie en clc sore s “or en c-nm Hi-n ’ : cam c : o o a o i  0 -  - ‘ -as’ -’ m ” r ’ e” o o : m a r
‘—a , act -j a I l , nno iboo s o n L r e r o n s o c n H t ~e ‘ ‘0 ” t i - n , O l t o n I,~~;n O ”e ’nuit i :;° e

e r c i - oSur -ec c e s o a n ‘a ,~ cc a he ’ -: r ” ’~~~ e : e s n . -r 
~ -50 t b e po~r t H an e ,’. a ” aes—

o n e t s c s  (as smna est e -: ‘ “  Som ,,’ it. mis - ‘ SuSO a’ one prn ’ect ; o :e-T o cast ,’r

‘c its me . It is 0-ne o c ion io n C’ Ye reoe arc ’ne”-o 0-at o ” ~~~~~~ 
- - ‘ a ’ ‘ c- - s o n s

-~e”e so’o ’.-5 -n ton e ’- ’u l t i cie ir - d 2s n ,i~ -5n 5 0 O S mC :e -:n :is:t - sern es , t
~~~d s m se—

,ue”t c , r c - a r - s s , n s  - ‘ tone s~~’~~sr d rn t “em onto n scores ‘,-~nul - c  on e s o s t s s o o c - a i l 1
;i’ :n ’fo ca r ,t. lo is p lu j sib ’(e t m a o  t o n e ,acac n O 5  I f l m r n m - 0 0 0 c r i  ~~~ O n e  “ eo ’— cc s
H-ad Yr  ~ - nas :ir - : One m n r ’ , r ’ ’ -i t o - ,- io - a r e  in ~ L C -.0.’ ì c - c it o .-e . The ‘C - C r

- —‘-‘ - - . ‘
-
~~~~ - .  - -- - - - 
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accurate recognit ions for the mult iple enclosure design may have resulted from

the additional complexity of the design. At the fixed exposure intervals , the
com ple x it y mi ght have been sufficient to reduce the amount of capacity infor-

r-a ticn that could be recognized at the viewers ’ nor mal recognition s peeds.

Additional evaluation of the multi ple er-cl ’sures/single enclosure comparison

is suggested.

) N umerical info rmation should p rece d e th e ver bal p hrases iden tif ying the

capacity information if comprehension rate is to be maximized. Support for

the num erical/verbal order is fairly consistent in both phases of this pro-

ect. esp ite the customary use of the tabulated order of info rmation for

bre’i it , (e.a ., People: 4), there may be stronger or more frequent expectations

of information to be presented in the usual or der of “ good ” gram m ner for
se”oences . Diff erences in ex pec ta ti on have been s hown to favora b ly i n f l uen cc
reco sn i tiom scores in other tacoistoscopic studies.

) Tone at e - o t s i c t o r i a l i z a t i o n  as an adjunct to the capac i t y  info rmation did not
se m is us l y i r nibit or facilitate comprehension in the test provided in this

ros e of the project. There were no a pp aren t d i ff erences i n co mp re h ens ion
be O .-ieeo One pic o on ialized and non—pictorialized designs. I lthcuoh it was not
one pur:c ;e of this project to make comparisons between major desi g ns , t h e

“ :11 -sw in g o os erva o ion  was noted. Mean values for the recognition of info rma-

t io r  “or toe numerical and verba l order ser ies of 12 s l ides  were ‘~reate r than
me ‘--ear .‘aites of tne 12 slides used Hr the pictori alization/non- -s ictoriali—

ca ti o n series. All four series were shown at the same tachist oscopic speed

(1/25 of a second) and criterion number size was identical (1- 1 - 2 in. (3.8 cm)

i n neiort ). The aifference between the means (5.409 - 4.909 = 0.5) was un-

likel y to cc suf ficient to reach statistical si gnificance . However , the

di’ference does suggest that comprehension was not facilitated by pictorial-

iz a t io n  and /o r by the arrangement of the capacity information sn both :‘ctor-

ia l i z e d  and non—pictorialized designs. Future testing of pi ’c torial i za t ion i s
‘o~ t ,larr anted .
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HO 52 -BT ’- SK ~Ii — —  E.ILOIT :ON OF ~E- I c A PA C : T Y  PLI-TE : E C l - ?;S
0C~ -~~~I~~’, TO C F ECTS OF DI F ETY-R EL ITED 3 EH 4 -~ ICR - —  C T O D’ r’ S

6.1 Back ground

Th e in t e n t  o f Study 4 .-ias to d e ten o s n e  th e  cor- ’mur ,ication effects (safety -relatec

c e nu - .- o: m) of selected capacity p la te  ces i o ns  in an ac tua l  boat ing s i t u a t i o n . The
,~c 1e , a r t sa ”eti-re iated behav ior for t h o s  s t ud ,  t r a n s l a t e s  a: t o e boaters ’ l i k e l i -

r c t o c i n q  a c a p a c i t y  p la te  desi :n , 2) reading the c a r a c i t y  info rmat ion
H” t ” ut seso or , aol 3) comprener itna One capacity in ’o r- onoa t io n in toe cesion.

s eso  “s s e l e c t e d  f - sr eva lua t i on  in this phase of toe p ro jec t  are as 5011 -5,- Is :

• “31 0i :le enclosmes and sin o le enclosure w i t h  one casn aci t , in ”or— ~a t i c n
oreserstec o n  nume n ica l /- ,erbal order (e.g ., ‘700 lbs  Peo p le ,  ‘-‘ot c - r , a n d

• ‘~~o’ ce rs in the c a : ac o’ tj  recommendat ions in type face lar -ser  tonan toe

~e rbal  i r fo r”-at ion and numbers in the c a p a c i t y  -- ecor ’ ro ’en da o oo r in one same

size type face as the verbal info rmation ; (iTn os sibie to test toss 5’an i-

ats on o r- capacity alate desi gn in Study 3 since toe -di” 'eme rt size t :e

i tces mo ld  not be co rro a r-ed “or -,a lid r e s u l t s ) :

• °-r-esen oeti on of toe horsepower capacity infor on - at i on .-5it h i n obe ;ar’e

enclosure on the design as the .-i eight cacaci ty initm ’-’a tion , or pre senta-

tion of One horse~ awer capaci ty below the enclosure . St uc ’ i  2 sj c s e ;t ec
‘-j r:ner evalu ation of too’ s desi gn strate ov. :-o tOut exp loratory pnas e of

tone :ro~ect , Des i gn 0 was -~alue ’d among the hi ghest rated desi gns on the

attr activeness , simplicity , and authenticit y dimensions. It was also

amon g One “most preferred ” g r o u p  of desi gns. Two sOrate cies used in

e si - sn  - are noteworthy mere. Firs t ,  the horsepower rec omm endation -~-.-a s
not included in the yellow enclosure in wh o ch toe -- - - ei000 cao ac iti e s -.-.ere

,:-‘esented ; and second , the order cf the capacity mecc ronm en ia t is n ;  - -sas the

verba l infor m ation followed by the capacity numbers . S t u o n -, 3 ‘demonstr ated

that the order of info rmation -used in Design 0 was less effective for

recognition than the a l te rnat ive (capac it y n’u;nc-ers Hollowed by toe verbal
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i ’ - ’s r’-’ation). T h e  question remained as to the location of the horsepower

rec ’o r i r-enda t io r on the capac i ty  plate desi gn. See foldout of designs for Study

4 in Ap p endix H . It should be noted that the sing le enclosure /s mal ler  numbers
de s i g n s  were a c t u a l l y identical designs.

6.2 Operational Definition of Comprehension

N ot i ci ng, reading, and comprehending information were selected as criteria for this

Stjd~ since they are prior events necessary for the cornuni cation of capacity

reco r”mendations. As in Study 3 , this evaluat ion required an operat ional def in i t ion
of comprehension. However , the different tasks specified by the research design in

the present study (persons were asked to do altogether different things - to behave

in a different way) required an alternative operational definition . Com p re hens i on
in Yis study was determined by the retention and recall of specific capacity

in form ation presented in va- ious capacity plate designs (rather than the recogni-

t ion of capacity information as in Study 3). It was assumed that comprehension of

one capac i ty  info r’-’ation (or a basic level of understanding) was preliminary to

accurate recall of that info rmation , and should coincide with the amount of recall

i other factors are held constant (such as amount of capacity information to be

recit le d). The  recall variable was scored as a continuous attribute ranging from
no recall to complete 1 -00’. recall.

6.3 Method

6 . 3 .1  Review of General Procedure

T he ca pac ity p la te des i gns were ass ig ned randoml y an d mounte d on a flee t of ren tal
fishing boats. The boats were rented for various times over a two day period (a

weekend) to boaters in the usual manner. When the rental boat was returned to the

fishing camp, the operator of the boat was interviewed by a Wyle researcher. The
in terview provided the data for determining the communication effects of the capa-

ci ty p la te designs.
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6.3.2 Materials for the Studi

‘ e  “u t e- ’ia ’s re quiri ng special preparation for use in the testing of the capacity

lao e scsi no in d uce-i int e rvie - .-5 forms , and the test capacity plates to be mounte d

5-: one rent al Doats

Tone i 000 - ”uie ,-a fo r -- s c c r , o i s t e d  of twc sections. Section one was a p o se ~or mecorc-

~no Ore sea: ‘oncerao:rs ’ recall of the number s on the caoacity labels. The page was

-i ~,er -O- x co- on -, ~ the e;iact capacity plate design on-ounted on the boat rented b! the

: 5 0 0-a r - . Toe ml, di f ference between the actual design and the design printed on
ton e n ”t er ,ie ’,-~ for’~’ - ---as toe omiss ion of all test numbers to be recalled. The

ir ,oe r, O o ’ ton-c nor - n -
~-‘as to indicate to the boater being q uest ioned the ex act in ’or-

‘ca t i on  -nec 0 0 0 r /  f-s r recall , and at the same time offer cues to facilitate recall

c - o n - H-  “or o i l  c::’- a c i t i  p late desi gns. The boater ‘.-ias sbow r the ona ne and as f re— o to
- ‘cool -: - ‘ one i ’ n ter - .’i ewer Ore capacity nuroers that bel ar ed i n  the b l a n ~ spaces
m sr-c : -c cso i

s c - c s - - s  se -s tn on 0~ one i n te rv iew  far ”  cons i s t e c  of Ore schecu le  of a l l  othe r ’
s ° : e ’~i se ’ ,-. it- i’m l is o e ’ s  in order H quest io n in o -.-n Oon soaces far rec ording the :oate’-s ’

ret c o — s e t .  5 ma ca mc; - iere usec c i  the researcher ;  dun no ton e n terv i e ’ --i in orser
1 , , c -a - ’ a .  o f  mr’i e , c  -s ere being made ratne r than toe con d uct  of an ex per iment  in

,.“m— - me mut e r n u n  non, _ i o un ta r i l j  pa r t s c s p a t e d  s- i ren: ’onc toe sea :.

~~~~~ c c c ’  “s Hr t r~ c u p o c o t ,  p la tes  .- iere :“epam e’d in 00--c same - ,-~a as  n n  to e ea ”l ser

S O :  a— 0,-c prc;es:. That is , the -sesi ns -.- iere c r inte n on  --n ioe ‘~h oO-oe n s iti ~e

- me , e l l c - .’i c onc iosures  - -~ere t inted -~1i tn trans lu cent adhesive “‘lm . -ann

“ e i s l i ” e r  t o e  .-iH me’s fa r the numbers ann le t te rs  for toe canac i t - .’ m r - c r- - -a t i o n .
The seos ‘no --icr -c ton er l a onnn ated in clear :‘la stic. n all , s o x  co n es H ea co H
ore -c ‘:e’o ’ar s -er e aare arec ~or installation on the rent -a l boats.

The ms -los :, s l a t e s  - - - e r - c - c ’ unO2d on tone rental  bea t;, ~s ir - -: t a: e ( in  - o nce - - t on ore-
- i  o n o me tm o s . The 0 -a: e - - a c so~ b 1 e— on - a c r - e - a  ‘u to adoes i ic , 0 ,-c I nc cs

Se. ~‘n- s 0 is l~~” t on - Sii’i ntl i sr rt C r ’ t one r  O’e ‘:cnntn o~ toe 5~~-ecm ’ :nio t e it

:d ” e ” -a ’ S . .-~oe n me - ~,,aci o , o b Oe ,-.es ~Hta-S ri t on e coo t , no tr - - iCe - ‘ “  Yr ta : e ,-s d S

-; A



,- s i onle . :~ss ec0’ r 0--c nan-col t 1 pl ute s at interv a ls d :m on : On e ei;-eri: ’ert

s r S s c ~ 0e-~ o’- ao no -u: , -a~ e”O ~tte ”cts to c ry - o f  the c- ice ci t ,- ; -l a t es - - e - ’e - ’ do by

- s r - a te - -s m m i ” - o  - c ” : ’ -

5 . 3 . 3  -‘-~ s o sm -co t of Capaco t y  P la te  b es i— ; n s  Os - °- e n t a i Boa t s

“uc e s s Fm” i r-q C -am , loacted on Mar - , .-~a ike r  Bayou near Pa sc agr :u ia , M i s s i s s i r o i
ssnse~ted to cooperate w i t h  .~yle Laboratories for tone project , In t~~r”, - i e

a-c -’aoe c c-re new boat to the fleet of rental boats. The fishin o facili t , -- - as se-

lected for One study primaril y because all of the 29 rectal boats --~e”c isc”Y ,sal

(15 - 1 2 ft S .7 no , sem i— V plywood hu ll ) , * See Figure 6 f g m a p r n o t - c r , r a p n  -~f are
l c a c e c  rental scat. The capac i ty  recor - omendat i o ns accord ing  to one —ca r itactorer

(Stau:er Scat -~o m ks , M obi le , Alabama ) were : 850 lb (365.6 H) for o :ommnc , m ot or.

urn ocar; 600 lb (272.2 kg) for persons , an d a r-, a r - i o ooro of 5 hp For O ne m t o - a r’-’a

ooncts- r . Eacn boat ~-ias numbered ser ia l l y  01 through 30 for mental purposes; bea t

mo- scm LlO —- as ~n a- ,a il ab ie far renting.

The soats on ~ni ch the capacity plate desi gns were to be “ 'eunted — -c rc ces i gnate c

~‘O iOQ a ma ndc r n~ De rs crocedure. The first six nu m b ers ta~eri from a rar co’ n0r -

:e ro o as ie , rang inG f r o r :  01 to 30 except  29 , -,-iere to be as s~~aned 00 Ye - ‘ -i t i p le
erc l ,s s mes ces io r . T oe next e ight numbers occurring in One random noo - to e- ’s table ,

oco a l reac 1 i icr :: rev io us l j ,  were assi gned tc the s i r no le  e r c i o s ,;rc so -n a i l e r  no ro or - S
oem or, , arc so on until all numbers 01 through 30 exc lu di rn 29 -.-~ere ass igre c to

o oico cs t y plu te desi gn . The numbers were then t rans la ted to one serial noon -ce ’s ~or
me bo at:, and the capacity plate desians were o”cunted accor d ina l 1 . The o u tc on r ’ e o”

me ca ndor :  numbers procedure was as fo flows :

M u l ti p le Enclosures: Boats Nurr,oencd 12 , 17 , 21 , 26 , 27 and 22

S~ n ol e Enclosure ,’
Co r al ler Numbers: Soa ts Numbered 01 , 03 , 08 , 2-9 , 18 , 22 , 23 , anO 32-

* ‘~d d iti ’o na 1 considerations in Support of th is rental agent were : 1) T~~ei ’ s Boat
°enO al s is toe lar cest boat rental agent in the Gulf Coast area ; 2) p m - l u - m a r- ,-
c o n t a c t  w i t h  Tucei  ‘ s indicated that the boat rental season would conti nue to r’ m.-;h
;o-,e~Ler (boat rental agents contacted farther north around the H ’u r ,t svi l ie area
in d ica ted that business had already slacked off considerably); 3) Tuce i ‘ s she- -e d
en tnus i ast i c support for the proposed project and promised all possible be1 to
,~1’le Laboratories and the United States Coast Guard .
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tar  em Nur -- on ’er s : Boats t u ron ber ed 10, 15 , 1 6,  20 , and 25

.ns ce Boats Nu r’-bered 24, 05 , 26, 12 , crc 2A
:0 c :osp re:

0 - o t s i s e  Boats umnered 02 , 07. 11 , 13 , one 14

T one caue cio pl a:e Sesi ’a”- - -.eme ‘cmted on the port side of the transom . This

cusi t lo ’ ‘ -~-as t~ l~~ t - O  O CCu ~ -~ :CH orerator nor- ” a l l y faced this directio n in toe

:.o mmsn ’ : 1 -s a c - - c a  o o - ’ -~ H o • ann Hr ‘operation of the outboard motor . See
F m .  re  7 ‘ r on- - 000- m’u , - o S - — - ,- - o H - :  scs iti c-’ of the capacity plate des ocos.

- ~~ , n : - n - a c -. i c - u  - ‘ r’scecure

“ on ,’ 0’ ~ u - OO mm , o - t m  - - u ,  oc re as soon as the boat was unloaded a ster
- r e  - . ~~~ ~~~~ resea rchers on the s i te  conduc te n ea c n

o -  o - a -~ - ’e’-, . -s me o:-e’mo: -’ o me m at -o mp~eted -unload ing hos boat , ~e wOs

m -- -- : , ‘Thn as~ ~n -~ -a e- - 5uests ’s’os about the boat you just rented? ’ A ll Do t  2
;- ‘ - cc n s  a o - o- ”- a- sone c cons c o o e d  so toe inter -i iew . At that noint the in te rv iewe r
i ne”- o i ’ i e c  ‘s r-- sd a s un e o non l o ,’ee of ‘-~y le  Laborator i es , -and began the ~uest ioo i t

The s - ’ tm ” i i e -- ~ cc - n s i s t e e  of the r- a l b o ’ - i ing items :

• --~‘-eonen or no t to e boat -m, m’ato r no t o ced  the capac i ty  p la te  ( i f  the
os e - - a to r  n i- s not not ice toe c aon a o i : ,  ‘O la t e , toe in terv iew was t e rn-

o a t e a )

• ton e op erat ors ’ ‘- e col lection of the nurser ; on the caPacity plate

• a n -- 0 3 5  :o-- -e -au ring the rental of the boat toe onerutor first noticed

t one -ca p aci ty p l a t e

• ,-,r eYe r  or- not the boat operator reaa the c a p a c ’~ ty recommendations at
toe t i re he “ i rst r,ot~ced the oa pa c i t - /  p late

• one o ’ e r a t o r s ’ i c o r e - o s i o n s  of sne rel ative ease of rea di nn~ an d u n der-

sta!’csn ’ : the capacity recor- roenda tions

• the ~m eo ue n c i with which the boat operator came to rent boats at the

~~;hing camo (answer was in forced choice format: “ often or regularly,

a cous l e of oirses for fi rst t i ro-e ” )
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• s : o e c i o i c  expec ta t ion  the boa t operator had concernin g the capacities ~- f

one toat prio r to this day ’ s rental.

T - ’ l aY e ”  t o  ftc ’s-s ‘ -crc intended to assist in the inte rp retation of tne boat

c:’e”ao :”s ’ mes c-cnse on the criterion i tems. For exam p le , if no differences —Wer e

cc-ne-ma-: cet- ,’een toe recall scores or other effects o~ the capac i t y  p la te  des~ gr: ,
0” mOm cause of One outcome may ha ’.’e been the boaters ’ expectations H boao

ca:aHo - C rors’ orion experience with the exact type of boa: at the fi sh i np m a : .

“ a-m i H c-n , One i ter s were used to profile the sample of boaters renti n on  bo~a to
r n  “ on e ex per i ment .  After toe in te rv iews , an exa lana Y ry  le t te r  in a cea le ’ -:

e- - •- e i cp e ---as oni ven to boaters - -n o o’uesOioned the accuracy of the wei ra nts  ; i - ~e ” on

mc ca :asi:, plates (see -A ac ernd~x ).

6.0 Res ult ; and Findings

6.4.1 0-leasure rs:ert for the Stud y

“-‘c “em 1 ts H One sYn ,- are sated ucon boaters ’ re;:,onse to each of ft ~~r i r te r_

- T h u  050 ’ S as~ei 0; toe e, :ceri on- entem o -m en eaco beater ret or - -nec to me t o m  ‘c- t a b

1 - - - ‘et n er or rot boaters noticed the capacity ocl a t e a 2) -netne ” or “so

toe ca-caci: ’ re corom endations a: the time H notice; 3) ore H--s

- ‘, r- 5 - -- :oate- ’s Hr-st ocoi ced toe cas -aci t1- pla te during Ore renta l ft toe cr -t o

• lc- a cl on g , sooo a to fs sn sn u area , eoc .)o and 4) tone extent Or, —- h’ c’ boaTh- - :
cc - ‘ c o a l  I eac o H~ On e oa o: ac i  0 ,. curm e ,’s.

2o , rs- - ’: H seater -’; ’ r e c a l l  ~as by treating eaco 1-oi t H toe tnree cac-a:H- mo- -

Ocr-c ‘ 7 J 2  lb [3 17 .5  ~~i , 50 lb [204.1 k g ,  and 25 -s cr sec- c .ler) as -a sepa rate

am er . F~ r ex a m p le ,  700 lb ( 3 1 7 . 5  kg) was cons idered to ree possoble an s ,-.e”; , 57

o (220 .’ •‘ -~~~ cas considered as three possible answers , and 25 rom ;eocwem -- c s t a - -c

‘~Q c 5  p o s s i b l e  ans~’~er’s . A boater ’ s scare c O u l d  ra r :e  “ ro o - ’  :ero correct to ci o r :

oo- ’”ect. Tni s eOrod of scor ing ~a c i l i t a t e d  - rea - m r ’e”ert H - ‘ec-’-oorre co onemo s

mdcc 0 . - cua :em ’n -ire’-, me . c cu l c  not r - ’c’e rlbe r n il 0 re nu” L -e rs . -
~ :ues ; H 750 1

- : ) i s a c lose  mess t o  700 lb ( 3 1 7 . E  o ) ,  i ” :  :cu l S toeremme c-c :moote-

as - on ly  one d o - J i t inco r rec t .  The e x a oe a t i on  to th is  ;c :r ing n m - ne e d - o re -.- a s - ‘ o de  f o r

0 - - I  r-’ S cu:,c:ci 0/ O l u t u  l esson ba-i in n “3 0e~--n c rs ” a - - a n :i :1:- n o - - “0 57 Pn’un :s -



(s co res coul d ran ge f r~or0: zero correct to nine cor rect ) .  In or de r to co rona-a re
overal l scores ~or the --iam ious designs , percenta :es ‘-mere calcul ated ton comsencate

for the -Ji~~erent nur- ber of possible “a l l  co rrec t” ans wers .

:~ or-Sen to provide an evaluation of indi’ i idu al char a cteristics of the ‘aesi on

strate gies , comparisons H the results were i’oade between the pairs o f nes i~ ns

navin o on l ;  one basic d if f erence (as in Study 3 of the p r o j e c t ) .  That is , the

“ ultipl e enclosures desi gn was compared to the si n i ;le enclosure desi~:n * ; the des i o n
-nav i” -: lan ce oursno er’s ”uas compared to the design having sr - naIl n 0005- em -o ; — a nd toe

nesia n hav ing 00000r ’ norsepower prin Led inside the jelloo-i enclosure ‘ -155 co on- ca red to-
a design ha-, im m otor horsepower printed outside of the yell ow enc b os -u r’e.

6 . 0 .6 ~o t i c ing ,  Read i n c , and Soeed of ~ot icin- ’;
the -lu iti p le and Sing le  E n c l o s u re bes i gos

Toe use of - o u l t i p l e  enclosures for presentat ion of the c a pa c i t ;  i n f o r m a t o o n  pr --s-

auced scnewnat incons i stent results. The -“ulti p l e enc b os~ res cc~ -a cit ~ plate :esom

.-m a s not iced or seen sy 6 2 5 ~ of persons ‘entonC boats on ‘h i c o toe de so on --m ac

‘sounted. Toe design was read at toat  tim e b -i 3-Oo of tncse cersons. The sin ol e

enclosure (and sma l ler  numbers) iesinn ‘,-udS not iced H’ -90 H the :e-’~ or ,s ard 0~~

-‘can toe c ao ac i t j  recom mendations ~see 5 a-: ’ en d - x  J for a s uosr: o a r ’y tab le  of one cat a~ .
ata ccncer ning the tine at u-m r,ich -cersons fir st noticed t0e ca p s - cit - slate - -as

s n c c ~ c le te ** . ft toe data that - -;as available “or analysis , th ree —s f ‘s -ic o:e”’o- o-- s

- “ S O  sa w t”e ‘- u l ti ol e enclosure desi no n at the H oe the - loaded t ”e i - ’ s o a t s ;  t oe
om e-’ t.-c ace r-coos sa,-u toe ‘o ,ult i le enc losures  des i  in as toe~ omuc -ec ed to the

‘~~r i n c a- ’ea. F-sr tonose persons in boats on --~h ic h the sing le enc losure lesoon -- 30

i r s oo  c -n , t~ ree of s e ven aersons f i r s t  saw the c a n a c i t ;  ::i-ate as  Ohe ,i ° oa:e : t h c o - ’
bca o: , an-o One rema ining Her c roons saw toe aoa -

-
- a c i t .  ro ln o c  as t o n e -  0 ’- cee oe : t ,~

the f i s C ing area (see $ poend i :~ ‘ for a o ur- m ary o f “ecu -ted ti e; the -c e sira ns -ere

f i rs t  — roticed ) .

* Tne sm a ll nu ns — ” an’S s i r : , i e crcios~ re ne si ns - --eme a ctu a ll . ident i cal nesi ;ns.
‘The,’ -a re i o - t e a  m oc r - -irate ces a - ;n s c om -coses - - cIa ’’: - in :r eoe r ’ti n : One
an - a ’ J s i s  am - e o - ~i Os .

** bo o- a - - r ’ e - ’~ i n - a one ti-- c t o e cacaco 0 - cla te oc s ’ :0- - e r -c H rot not i ced a l s o 0- -c
re1~ o n - ~e ease ~n re a a i r’: w ere not c o i l e c t e a  ror  a l l  s,~L -e G O ’ S . •-u e en jo ’ s ci e rt
ScOd ~m do a va o l as le “or anal isis, a t  was -‘epor tc o in t h i s  ,, e c t s , r . C o l l e c t i o n
of a l l  ac oss i sle — io ta ‘or a l l  s-u t - l ec O s - mas ‘m p1 O c a ten  5-. One onmreseen aco
that boa t s  of t en returned to the can:: t ogetner .  T he in terv iewers chose tc
questi on -a l l  ;ub~ects on the mast ir rr:c - ’t~nt cmi te T ’ o c-n i tems rather th ,ar no -ni 0
s ub jec tS  and gatner ‘ less i ’ r i - omtan t  in~or”at ion (to m o n a m i z e  s o r ’ n l i n q  e r ror ) .
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0 r  ~~~~~ - “ e xa c t  p r ’ubab i l i t ies ’* to de te m” ine s t a t i s t i c a l  s i g n i f i c a n c e  of the
am “erer ’ -: e oc t- eu - : toe riu :’-her of 7ermns - -~no no ticed the r :ulti pl e enclosures desi or

0-no :e ,c’n o rs -nc noticed the sing le enclosure de soo n indicated si-:ri ’icance at

~.3705 Ie ’.-e l o p rosas i l ity (see Table 12 ). It should cc noted here that OHs

oest is 5 - t e r m e d  to be u;~ d ~hen One data is I in- i ted to a sr -- all riumbe ” o~ ocser - 1- a-
mo n t.  0 hrsH ci scus sion of the comp utational procedures ~or t~.c tail e o ‘ exac t

:r c:asil i oi es ” is o- ’asented in App endix 6.

12. 7E0 ,,1,S ~c-T C Il~G THE MULT~~L 4~D E:~G LE E~CL0SUPE CESI2~.S

~uon’5 er- a ’ ~‘umo er - of- P e r s o n s  ‘~ct Seeing erscns eein ro toe
~e: :ions Ca pac i m Pla te  C a p a c l o ’  P l a te

“o lti cl e Er ;olcc- j r -oc 3 5

5i ”c,l~ E nclos ,~”n 9

(5- =

- ~0~~O s -  on -o ’ exact p r o : - a c a i f t a e s ” to deo er” -sne statistical si on i fi ca nce -ft me

ci “erence Oc t- sen on,c -n~ :n:eo’ a’ c-croons ~- mnc - read the - ‘  ul to  o le  e n c l o s u r e s  - c a - c a - c o t ,
Hate at tone :i-:-e tre~- Hr-st notice- : it , ann :oose , - , r o  rea-: one so og le eo -c icm re
ca o ,acso ,’ slate -.-~neo one . f i r s t  not icec it in - ,ai- :ateo no statist i cal si an i ’i ca nce

T as -le 1 3).

1: . p 5 :2 , , ,, °57 112  ThE .
~L L T ~~- L~ 

‘
~~~~~ El~ GLE EtC60H~ E :-:~~ 

;l,s

1u ’:scr a’ ~ur’ber H
a 5 r ,cns ~~~t °ea o ’ n ;  °er snrn ; °Tea:snq

Capac o 0 a te Ca oa c i  t0’ °iate

- ‘uI t ip le  Er c lo t -~ ”et 0

Sin o l e  Enc losu r e  2

= 1 .00)

• Ex~ ct :,“ , a c a t r I 1 : i - ~s - m e re : a l c u l a t e ~ j s ina One F i sne r  o e c o n o  c ue H” 2 2
sell 0,::,Th, n a i o ’ r ’ - :  low O r cc uc nci es . F~ r -i - i is m o ’-~~Oon m tb - c test , see He-a d
= a n ’ c . .  ~

- — a r ’- w - e O ’ i c St~ to sooc; for toe bero , a’io ’ r-al H len ce s , tea- rc - ’~ a
II - ~c:sro , , :~c. . ‘,I~~, p~’ 9n-l -~a Per ’ mon , 2cr - r a e ,  ~o a t n c t ~c~ l A na l y s s ;

-
. 

-
• c r - c  Ed ~c~ o i ,r , tew ‘ru - - k: 0cGraw—Hi 1 1  BOCK Cc-r :nany , :~ . , ,

, r c , ~~,- , ~- e,. i . ,  J1st r’1su tom n _ F ~ ee St,jti st~cai Tetts , E n-clewoo d
- , - 

~~‘ t o -o ~,r- - ’~ I I , mc. , 1 ~f,-c , o~ I
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To mn’r”a ri:e , One m ultiple enclosures capacity plate desi gn O c r - c e o  to attract ‘e-ie r

c e nso rs  ‘-or sir - p ly noticing the capacity plate than did the ssr ogl e erclosure

n e s i c n , but One m ul t ip le  enclosures design tended to ha- ie teen r- - o t ice d ea r l i e r .
nere is no appar ent difference in the tendency for either des ion to cc read at toe

ti - -c it -was noticed as indicated by the statistical test

6.4.3 Noticing, Reading, and Speed of to ti c in- ;
Larger Numbers and Smaller Numbers Eesi - :ns

A ll co er a t or s on whose boats the larger numbers capacity plates - -mere ‘monte’S

notice: toe c a p a c i t y  Hate and read the capac i t y  informat ion at that  ti ’- :e . fr’- ga i ” .
90- i of One persons (nine of ten persons ) not iced the s mal ler  n’um ers (and s i r - g ie
eo:1os~ re) :aoacity slate , and 7-b ’s of that group read the recor-srr eniatio rs . Pe’cara~
in O ne OH-c at •-~- o i ch  the ca pac i ty  p la te was f i rs t  not iced a f ter  the boat •- - as
ren t ec , t - ~c ce - sons (of f i ve  for ‘~mhom data was g iven ) f i r s t  not iced tone l a m er
‘mo-ce rs de s o r as tney loaded their boats ;  two more persons not iced the capacit y

slate as 00ev  oroceeded to the fishing area ; and one acerson noticed one caca ci o ,

::-ia:e a ”ter one cecan fish ing. A gain , the smaller numbers desi gn ~as seen by :11

se- -sons or ior to arriving at the fis hing area.

2. notation ft “ exact probabi l i t ies ” to determine s t a t i s t i c a l  s i ’c n i H - o a nce a ’ tone

:i’’e ”e”ce set~eer the number of persons not icong the i a — oc r no - be- -s :e ;i-onr n o n  0 ’ -’
nmber a ’ a - c r c -so s o o t i c i nc  the smal ler  nunobers desi gn i n c i c no e -c  no s io n ’ ’ sa r t
di’’e re rce (see Tab le  10 ) .

~: E6E 10 . PER UNE 2T :C NG THE LA RGER A N D  SMm° LL E~ tLS-~EEP.S E I’ltT

Number 0’ H:-’ber H
Persons not seeinc °em-sc r-s see ing

es i-c r. Capacit ,, Pla te C aca c nt P l ate

Lam ’:e” Nur ser’s 0 5

S: c l  l~~r ,un~~~”; 1 P

— - -‘ -
—
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- : ~~, : 0 ’  “ o “ , - a c oa r -  a 3 : i ’ i . i .  s ’ ‘- ~e O e’ - - - i r e  statistical s ig n i H o a r c e  of the
c’’’ - - - ’- - -ce Ot ’ - - - ’ ” “ O -m - ’ c ~ - - s ~~~~~~~~ r “ c - c am - 0 -c l-ar ’ :em ‘-u sers -ca p acit y plate

- - s r - a l  - -o o~ ’ be ’s im .ci m p 1 ~~~~ o c ao e o a 1 - .- pm cb-c s i l i t  - of sign ficance
p — a -~~~ - s

ft I S .  ° L5 - . HOH , - - - E  L°P EP - ‘-t . ‘ “ L 0 L ~~ 
t- ,’- ’°- L P S ’ftHutS

- - ‘ ‘ 0, to: ’Ler
:~~ , , - - s -

- O ,~~ , c~~ a O u r - o rs :,p
’
S . r ’

H. i t ,  °late C a znc ’t i Plate

I 
~~

,‘ - ,,,,‘ - - ‘ ‘ ,,,- fl

- , : -~~- 2 7

( a  =

T - ‘m:-’~~— ’:e, O’ t, ’C S-ceO ‘ -.0 L, E0” 0, Sc ~~~ c s ” ” e ” e ’ C e  ,,eti ,t-er One 0 . 0  n ess a n s

0” O C  mo s su a s s li t , cas~ res ; n- - - c er , 0 - c  ‘m - o  0 - 0  a l l  ,O ,t-rOt )r S rca: t e

1 ~r’ ‘e” ‘n ,: ce m s ~ac-aci : p 1 at~ cesi nt ~sL’ear: 
- ,t e - ,r O o / .

, - , osc i r ’ o , - c a d : ” : , “ -c I - e e c  0’ , : t i s i n a
n O r S C : - , ’c ” ~~ cc Enc 1o ;~ re z n - c ‘ - : r ,~~a , 1 c ,- ,e r  HOs i - c e  :rcIos ~ re l e s i o n s

Thr :ecs :-‘ -‘a u - ‘ - - roo m - s - s c :  cr -e r  - - n o -st e ’ : ansi - S e o ’ toe 1- e l  I c r  area —~as seen or
ro0’:ec si ~-H ~~

‘ toe :,crsons (toree a-er -c orn s Ou t o’ ‘i--c). Tw~ H the three read

me res ::- ‘~ e r c a t i o ’m  at 0000 t l - ’e a one person not iced to e c a o a c i t , ’n la te  w h i l e
loa :i- ’ -on n ’ s  sea: ;  one other sensor (“~ r wnor: data -mas -a -ia i la ble) noticed the caoa-

c o t ,i s l a t e  c-n O n~e -da / to toe ‘ is h ino s i te .  Th e a l te rna t i ve  c es i - o n  (moto r horse —
ccwe ” rec ,smr -er ,c a O i o r r  orinted outside the yellow area ) was noticed by three sersons

(a n I~ Onree oer °or. s we”e inte rv iewed in tn is  con o i t i on ) .  One person read One
c a c a c i O ,  i r f o r~ ,~ o i ,J r : s-n e not ice- -S the c a pac i t ,’ p la te  wh i le  loadin g his boat;  and
ton e om er ( “ -o r m-, - - SOtu 5 - a s--en) noticed the capacit y plate w hile fishing.

There - -~e-’e too f~w interviews to ena b le any further conasa risons , or to conduct

tests of st at i s tical ~i-:r- i ’ic ance ‘or O ne oorsep ower a l te rna t i ve  ies ign. It is the
oc in ion  of one re c e ,s rcon c r  mat an general , the tw o designs concern~ng the enclosure

of mo tor nnr - s e m~m e ” -e m s nut a; ef’ecti~ e as the other three designs. In pact , tne
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a t te : ’ ro  ~ - ‘oc i f ,  the des o-g ns  ~or toe e v a l u a t i o n  too k away r’~~~h C ’ On e :Oo ’ - .:’.ti us-

nets o~ me SeHc n as it -.-~as or ro ina l l y c-orcei’ied (esi- :n P in St~a u 2). 5 , r-~~~
_

;ue” t I- i, ‘ -a d oi tional anal ysis of these data may not be -,-~a mra r ted  e’ien H more
aer sons were available.

6.4.5 A ccurac y of Recall cf Cap acit 0 u- r ber s

Tm thin : - “easure f-on eval u ating effectiveness of the c ac ac o t y plate -Ses o: ” ; -a ;

Ore s-cat c:erators ’ mc c al l of One numbe rs giv en Hr me cap a c ’t- - i r f t r -  m i n .

- scr o ll , the five -desi gns produced dif ’erent recall scores wren a l l - s e ’ s n t

c-s:’ sared. Statistical si cnificance for the di ’fe-’ence a’ recall ~a; testes os~~c

me “coccoess of fit ’ tecnnique * and toe Chi Square statistic. T h e  ‘ nooc ress H

Ho tec h ni c ue -~as intended to -netern ’ i ne i’ toe actual d” st rib u ti o n is’

sco r es  n-H ere ’S s i o n i f i c a n o l y  from those scores that w ou ld  be ex c ec t e ’ S  0
b-o nce sc o- ’e ial~ es ‘or eacn desi o n ,-~o~ ld be cropcrti -sral 0:; toe ‘mo--se’ c ’

- s:”- ’~ ,st arn s .-mers. ~f tone os serv ed cor rect  score ‘O r ’ eaco cem- :r -as not s ft’-

c i e r o l  :ft erent ‘ ‘ma’- toe chance (expected) ‘i-~l~ e ‘~-r tone cnes i or , m’s’ me ;ec ic n

mc rot c roduce an ,, systen -atic di’ference in recall. The observed cor -e co -‘coo ’0

:cc-’es , m nem sentace of cor ”ect  reca l l  scores , and toe o o s s s b l e  co n’ oo o - ar - ; -- e - ’s
are o- ’ ese o oec in Table 16. Co : ’ put a t ior s s for ceter - - moin c the ex c ec t ec  ,n l  ~e c  ‘to -’
me mo -c ress of f i t ” tecnn iq ue and for Ore Chi Sq uare s ta t i s t i c  a re ; ‘es-am-c- c H

* Th e ‘ - o cr odnes s 0’ fi t ’ technique is discussed in Ferguson , Geo rge 0~~, f o a t i s t i - c o l
a r  Psycnoloo j  and Education , New York: I’ Nobraw -Hil l  Book Co., 096E,

I 95-20Cm .
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1d’LE lv . P EC ,ILL SCORES FO R CA PALI I  - ‘H-~H PSpop :t ~ is-t ° -~- L l T ’~ : L I E  - 5 : - I :

‘ L ’ - -- __ _ _ _ _ _ _ _

C a c a c s t - - :‘l ,t e e S l :r: I ‘ - ‘uj il  Sco ac Tot-i l - a - o c t 0ercen tage
Co rrec t

- , r - s 253 -0 03.75

SHoc le E n ci- ’m:e , Sm alle r Oh ‘30 57.5-0
~urs’bers. I

barcer N u n o c r ’s - is , - 65.00

- r -  1 15 4b 33.33aoc O’mre 
I

Hor ;ecc- r-me 0 . 1 ft 19. 44:nclos~ re

To tal  Pec a l l e - :  - u , 5 r 5  122 - --

T-stal Pcssib ’- e to,,’ teas - —  m c

(-Th o Soto”e : - = 12. ’ - 7 , = -0 p “ 0 . 0 5 )

The c aca c i  s l a t e  des i go onr ,aduci n o toe best c O c a - t i c - n - - a ;  one ar - - o c r  n u m bers
n e s i c n  ~s 0 h  55 o 0 - a c :, .t.- l  S i r o i t  n~ - e a t  a - c c - a i l e d .  ‘ cc s in le enc losu re -s - ra I l e r
r~n 5 e’-; 5e5i on a ’ ,-c uce’n o ’ ~

‘ ‘-ext no .0 reSe 0 0 0 L  a : c i t o 51 .50 - y f tone O c tal digs t

“ur se- -c ncc a l Icc. T a  - o l  oi~,- l e c ’ -  iosur’ e; - :o’ ,i-: n p- ’ -5,, ’ -~ 03. ft reca l l  and ranked
t n - r n 0cm - i e r oli . I t sho u ld ce n - o - -- d oha t  ~‘ :e o,:mo o - . - - ce c a c - n c a t ~- s la te  designs

~~r’ re-soIl e ’o:-l - C-c i c c - t i  ca l ,‘co n- -a 1, a ’ :r - s i  a , - .r t’ :e .a~ -cci ‘5 1  ~‘CCO ~‘a-’,en dations

Csr ’putatson 0’ 000 0 l - au - s to ‘cOCa”-’ ire H the r ] i O m ’ e r :  e set een t”e number of
-Si co ts r e coi l ed Hr tore uar iou S .~e :a:n- ~ ~: rJ ‘ 0 0 c r  il tm -’ ” r : , O a - , e s  i - : d ’ c a t e d  the

a ri so- s c r -- S r -e ’m I os (sop T ft-i e 17) -

* Tone tot al o-~m r=c 0 cos sib Ic .as ca lcuia teu by : ‘ ul H p l u m- : the to tal number of
01 ~~t; ft-a’ O r  c :‘ ,:, i 01 Hate  :ie’ ,j ; n  t i le ’  the ruet er H a’ e ns o rr ’o interviewed
fro m Y- - nO O r o n ’  o r :  c o r c o m , r: ;  - : - ‘ as - ~~ , me mo ~ l c o r r e c t  poss ib le  of 64 resu l ts
fr r’ me ci :~0 - m c i  Os tO re ru l to p ie enclosures dc - t i -an times the eigh t persons
irtervi e ’-e c in m’-:r O ,, r 1 ti ,,n .
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T~B2E 17. COMPARED CAPACITY PLATE CES :- ~Ns FOR RECALL OF LAH’- C ft’( 1 N P ,J ’Mf - T l y N

Recall Score Computed
Comparison In Percentages Chi Oquare

“~~o ip l e Enclosures 03.8
To 2 .6 91 p ;‘

Si’~c ie  Enclosure 57 .5

tam - cc - a’ Numb ers 65.0
To 0.625 ni -‘ 0 - f t

3” a i le r u~bers 57.5

~-crsepower Ths ide 33.3
To 1 .950 > o H S

ocn ;ec-cwer Outside - 19. 0

App aren tl y, the extent of the differences in recall for in d ivi ’ Su~ 1 c o - ” c a r i s s r c
bet-c -er , the desi gns and th e i r  al terna ti ves were in suF ’icie nt 00 be s t oo is o ic alI ~
si gn i fo cant. However , the general comparison of recall ‘or the ii~~’’ar ’erO - ce t i  r.s
in toe ore- 1ious analysis was statistically si gnificant. Th is ir 00 05 i ste n o - -,~ tmr ’e

is Or: e probable resu lt of l imi ta t ions of the s t a t i s t i c a l  c roce d u r ec  O ne -m e l - c - c.

6. a .6 Determinat ion of Best Overa l l  - e s ian s

Toe larger numbers design and the single enclosure/smaller numbers des~ -:r aa c :ceared

to be toe better overall designs (as observed in analysis in Ore ome -ul ous sectior,~ .
wo como-anisons were made to determine if the diff erences between these ic-Hors anc

those less effective designs were statistically si cn iH cant. Te e actual selection

of One better designs was based upon: 1) the cor’rrcn -nc-tHa n ch ar -o cte r~st ics snared

by the capacity plates producing Ore highest frequency of persons se c-in c an- n read-

ing the capac i ty  information , and 2 ) the desi gns producing the best recall scores.

The intent of the compari sons was to isolate desi ’-sn characteristics i i~ e iu to

produce the best readership and retention of inf ormation on ca o acit - slates used or

boats in the future .
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af t  r -~ 0 me 5- : :”r- ,n fl coaracteri stics shared by the capac i t y  p la te  designs
c r c i o a 0

~, ,c 0 - . as pect s of presentation of the information di fterent f r - n on t r - e io tn’er

S r 5 ‘ :5

1 ) use a’ sing le enclosure for all recommendations as opposed to separating

,, ‘m ira o’s n’n’at ’ion as in the multiple enclosure ; , or printing motor horse-

o’ er out si- ce -of the yel l ow enclosure

2 )  jSc - is ’ ; - ama i l e l  s t ructure for presentat i o n of toe capacity ,-m e a oht ’-ec c-’--

c-r : ca ticn (octal ~-iei got reCOr r r e n d - 30 iDn and occu pant - -~eHart reoc a-re nd a-

o o ,n) as 0-spaced to alternating ‘--ieHa~ t c a p a c i O y  and number of o cc u pant s
-m m -a- en d e d f o r  the mat capac i t y  ( to ta l  - - ic - i - a nt , cccu o an t  nurser , arc
0cm -an t ~-~ei ant ) .

E:j c t  :‘-rc cat s’ Ic tie s ” were c a l c u l a t e d  to detemn:one statistical si cn ifscance o’ Ore

:‘ “‘ -a - o r  cc- c eo- rca , ore -coonb ane c f r - c - merc ies  is ” :-ersons se c - i  ng and r-e ac in c toe tm

,~~s o  ~es’~ 05 , O fl O tn-~ :sr’tined frequencies ft nerscns seeing -an c -‘eador- ’: one
, l t ’~ii ç C isiOtO r - ES an-c tone 0,-ic horsepower a i t e rn ao iu e  d es i - c ns .  T:ne d i f’ e re r ’ ce — -- as

o r :  i ‘S -so rt - mi to ’ ‘ i n one I C ’ level  ~f prc ;ab Hi ty . * T he con bi nc-a ‘- ‘e- Iuenc i cc ar - c me
o m :  ~c- f Yr c - :cO oors;a b ilc t ie s ” test are cr-esented in ‘Tho le , t .

TA S t E  10 . ~‘ERtC ’~S I, IJT:C~~G -ITEA C ITY °b°”E 
~~~ ,‘ , ‘ L~ - l L J  ~~~~~~~~~~~~~~~~~~~~~~~~~~

Nur ::oer of N~u”sen 0’Dertons Not Se c-in c or Rer ;sns Sec- soc arc
e s i : o ;  R e adsno  Ca nac i tj  P la te  ~ea ci n rc :a~a c ’ o -  Hate

L a r c e r ’ -o  EC’m O r - cH , e : c ’~ s~ r - H e 0

~ oin ~ e ~r - vl - os~ - ’ - ; , :‘Qrisc--
:‘ -.‘~~~r : r - ; i :e , a—c -lo”ce-, ’:we-’ 9 1
mc i:— es- a’

= 0H-EE °)

:o ~~ c-,’- t r - ”~- I ,  H - o i j trot mis is a ‘ si o ri f ic ~ nt c- se a t ’ q i ’,e” On a t ~~~~~~~~~~~
ceo -- i -e-c :H SC O ” - -s oc r one mOi ne s -0000 cio i plate - :oso- :n ; (a-ext a nal -i s ’ s )

- :  ~ta:s co ’ lu  H r u r , t  -~ o’:in toe S I c-/el

5-c

‘~1•~~~~’~~
’’

~ — , ,  — — -
—- ‘- — - - — —  - - S. —



The  Ch i Square statistic —~as used to deter-in c if the diY’erence bet--ieen recalled

- sa p ac it - ’ infor’-’ation ‘.-aas statistically si ’onHocart ~or tO- c s-cu e two co mbi rned g roups
can -ac it . slate dc - si - arcs. The di ffer ence Set- cc -a: me O~-- be n t —ie; ir cns -crd the

th ree less ef4 ective designs “or recall was si- ;nH~ -mo0 at toe S level of :- r-oh—

ahft so’ . Toe combined ~‘ecalle d numb ers ac’-~ One out -o nc e o me Tho o r j j re t e n t  a r e

n-resented in Tab le  l .

T A B LE 19. RECA LL SC O RES — ‘ F  CA I - A C~~~’ ‘~5’-~5[PS C- ME INED S

N-jr’ber” H N-jo’ b er’ a’
Incorrectl s Cor rectl y --c - called

esigns Recalled No o ’Le -’s Nu nb ers 

bers and
So n o l e Enclosure /Sm aller 28 92
Nun’~e r-s es i g ns

‘0 u ltis - i e Enclosures , Hcrte—
,-Ic ’.-,er’ irsi cc- , and ~crneacccwe r /3 52
,‘ u O S i n e  e s i - c n s

( - °  = 3 1.  H , H = 1 , p < 2.05)

5. 0 .7 Coro l la ry  Findings Con cerni ng N o t o cea c i l i t s  c-f Ca ’i s a c i t y  Hot e s

os se rsat icns concernin g the general teo-de-m~- H scat arc -raters to m -ti -ce a” s - ~
me coso cit , plates warrant additional an al ysis and r-eacc rtin cc . :j r ~~

cO mere was a

tenc eoc y “or toe ca cacit y pl ate to be noticed durin c toe earlier sta~ es H - ‘c - - tin :

ore s-m al l seats and l ur oo c o the preparation for the r’s’ sh in c trio. The run -sen H

:ercaon s ~oo noticed the capa city plate in toe “sr - st hal’ of the re ntal  O o ’ e  “ c - ’ t on e
scat - --as tallie c and compared to the nur ber o~ rerscns wOO roti ced the c-a o’ - acSt --

plate in toe laoter uarts of the f ish ing excurs ion .  Ten c ’ or- c ‘crc :ns ( f o r

mm Sata .-m as available ) ‘H-st octiced the ca caci t ,- plate iur ’in - : loa on : o~ Ore

scat. Nine o t re m  ft m no toced  toe c a pa c i  t plate as tne~ pr o ceeded to toe H sO-
i n c  ,~rea cm were segi~~ni r :c 0 0 5 h a n o .  - ni’ , t.-~c- 

,:c-ms::ns noticed tone c ac aci t ,- slate as

Y e 1 r ;ceec e- S back to t he Sc at  ~S co ~ . Ton e Jo “~erence bet- -c-er tn~ ce ”ccr-a - - - ‘o

r’cscrte-a “coacH-- : one cuca - ,itu p late a n t o e  o r - s t  ‘ra l  o r  toe s au t r’e’otai ti - c an is

me :,er-: - ,r- no ti c in o. r- e ‘ u pa c stu lu te a n One second ha ft ‘--,as staft s oo ca ll. sic-

n’ - ’s ,a a o  ( , ‘ 13.72 , -n o = 1 , p 0.05).

- —“- - . - — . -. - - . —  ‘- 
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T he sec or no os ser -udo ica n  concerned the tendency of the capac i ty  plate to be more

like l y noticed Sy persons frequentin g the boat rental facility . The p ro ba b le
ro ’ . el t , - ~f on a .- i rg  a capacity plate :ounted on a boat they knew wel l accounts for
to e effect . See Op -pe ndix N for the frequencies of aersans first noticing the

cos - a ci t ; slate and the classification conce rnin g now often they came to the fishing

ca” :: . N -s o na l i s is  appeared warranted for the expectat ions the operato r had of
m c-ecif ie- d boat capacities . Comments g iven during the interviews indicate that

:e- ’sons tended to rely on the rental agent ’ s recommendations for capac i t ies  rather
0-nan to hold specific expectations based on bcat size , etc.

6.5 Recommendations

s i-’~~Iar caoc - a c it u p late desi gns evo lved as the better  aver - a l l  des igns :  the
Ia r- :e- -nu rSe-’; sacacity plate design and tone s in c le  enc losure — smal ler  numbers
sc - si c— . Si nce oe”ccns •-iere “arc likely to read the larger numbers desi on when they

00 - i t ‘ t ” s  S t un5 i. it is predicted that the desi gn -m ould Hau te more reading
,- , r. - r n o o s t f t  le- : Cr o toer -  boa ts .

The ‘sr-H rote to tne c a paco oy  p la te  dc - s i - s n  evaluations. The logical next step

,- m ç j l z  seer to cc - toe Sevei co men t  of base : s a t e r - i a l s , ink , ano an a o n s t a l l a o i o n  pro—
OS-Su - ’e t rot  -‘.o~ l d  cc s urab ie , a t t r a c t i v e , anc l i k e l ’ to se -- aio t aine a L~’ the coat

to r- eoa o o m e new , readable appearance o~ toe ca oa ci oi pl ate.

S-f
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APPENDIX A — FOLDOUT OF NINE NEW CAPACITY PLATE DESIGNS (STUDY 2)

D E S I G N  VD E S I G N  0

MAXIMUM CAPACITIES -“ - - ~“ C’
MAXIMUM CAPACITIES

‘PEOPLE 2 or~ 450 LBS. [~~OP~E, MOTOR . GEAR 610 LBS
- Il50 L~ E A C H

PEOPLE WEIGHT 450 LBS

WEIGHT 6101_Bs MOTOR , G EAR 
OUTBOARD MOTOR 7O HPAND PEOPLE

1vIAX H, P, — 7Q A la [I I a BO A  I CC)
77  ~r l  100

0

DESIGN R DESIGN MI
‘ . .1 .

/i~SCG MAXIMUM CAPACITIES\~CAPACIrIES 
POUN0S ~ 150 LBS EACH

~~~

j l B

~

, E A C H  MOTOR - GEAR
PEOPLE 

u’ucc MAXIM U M

3 PEOPLE
AND PE OPLE 

POUNDS ,/
/E

~~~~

__________________________________ 
B O A I CO. MODEL 7 7 - 4 4  1U0~~~~

FL I) A T A T O r-iV~ I’AY IN BOAT [ OUI0I ’ I [) 

MOTOR G E A ,D,P E OP L E

D E S I G N S  DESI GN X
• • _

. - 

•
If

CAPACITIES
H P.

110 
R G~~~~

j

~ [

‘

~EOPLE 3 AND 160 POUNj

[
\ 

MAX I

610 LBS MOb

FLOTA TI O ~~~E O U I P P E D  
70 HP MOTORSTAY IN BOAT

L~~
’
~ - -

D E S I G N  I DESIGN Y
USCG MAXI MUM
CAPACITIES

MAX I MUM CAPACITIES COAS T GUARD ° 
- - -_______________

T61o LBS PEOPLE. MOTOR, G~~~ j  

- 

PEOPLE A T  ISO LBS EACH

450 LBS PEOPLE 1 610 POUNDS P~~~~O~ G E AR____________________________________ E O P L E  I
10 HORSEPOWER L\,~CDEF MAX H. P.- 70 

1UO) 
-B O A T  CO MODEL 7 7 - 4

O (

DESIGN U

MAXIMUM CAPACITIES

I PEOPLE WEIGHT 450 BS

PEOPLE . MOTOR, GEAR 6 lO tR s I
[ ouT BoARD MOTOR 7OHPJ
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APPENDIX B —

DIMENSIONS OF RATING BOARD FOR CAPACITY PLATE DESIGNS (STUDY 2)
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APPENDIX C —

INSTR UCTIONS READ TO RESPONDE NTS (STUDY 2)

RECRUITING OF RESPONDENTS:

‘.Ve are runnin g a stud y to determin e vario us ways ca paci t y p l ate infor m ation can be presented .
Tr ,e results of the stud y will be used in the desi gn of ca paci ty p lates for bo ats built in the f uture .,‘IilI you g ive us 10 or 15 min utes and hel p us by jud g ing sever al sam p le ca pacit y p lates?

ADMINISTRATION OF STUDY:

VOLUNTEER RESPONDENT (R) IS TAKEN TO WYLE VAN FOR TESTING BY TWO EXPERI-
M E N T E R S  E ’) . WH EN E IS REA DY TO BEGIN , E SAYS:

You are being asked to hel p determine diff erent ways certain capacity information can be
presen red on boats. The task is in two parts. First , we ’ ll ask you to jud ge several ca pacit y
p lates cont aining the same informati on; the way the inform ation is presented is differ ent . Th en ,
I ’ l l ask you a brief series of questions about how you feel about certain capacit y p late desi gns.

E A R R A N G E S  ALL N I N E  CAPAC ITY PLATE CARDS IN THE CENTER POSIT IONS OF THE
SCALES ON THE BOARD (NO DESCRIPTIV E WORD/PHRASE ON THE END S OF THE SCALES
IS V ISIBLE ) . ECONT INIJES :

Here are the capacity p lates you ’ll be jud ging. A gain , they each cont ain the same inform ation.
I ’ ll point out the basic differences for the way the information is presented. Here the inform a-
tion is presente d in boxes. Here th e information is par tl y p icture d , and here the same wei ght
capac ities are presented either broken down or combined . For inst ance , the number of per sons
is g iven se paratel y from th e total wei ght allowed in the boat (three persons each wei ghin g
150 pou nds ) .

AFTER R HAS FAMILIARIZED HIMSELF WIT H TH E CA PAC ITY PLA T ES , E COLLECTS THE
PLATES . E CONTINUES: —

Here is how t o ju dge the capacit y p l ates. I wi l l  hand you the p lates. You look at them as long
as you wish . Then , you p l ace the p lates on the s paces on the board . For exam p le , tak e the to p
line of s paces. Each end of the line has descri pt ive word /phrases (“Most Enjoyable ” and
“ Lea st Enjoya b le ’.’ a . If you felt that the p late was enj oyab le , use this end of the l ine . If you
felt th e p lat e was not very enjoyable , use this end of the l ine. Just p l ace the p late do wn on
the space to indicat e your j udgemen s - . We wil l  do one line at a tim e . As you are making your
jud gments , rememb er three thin gs:

1) I/hen you finish with each line , you w i l l  reall y have ranked the capacit y
p l ates from “ the most ” to “th e least ” on each l ine or scale.

_ _ _ _  - ~~
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2 The spaces between the capacity plates should correspond to difference s
y ou ee 1 about the capacit y plates.

3 You don ’ r- need to f i l l  a l l of the spaces wi th the capacit y p la t es . Yo u
-ian p lace some of th em one on top c-f the other if you feel t here is no
d i f ference betw een them , and you don ’ t need to use t he extreme spaces
on t he ends unless you actuall y Feel capaci ty p lates belon g there .

OK . ..  cny questions?

E COVERS THE ‘ - ‘~‘ CRDS CN THE FIRST LINE USE D FOR EXAMPLE PURPOSES , UNCOVERS
THE .‘;C RDS AT EAC H END OF TH E SECOND LINE (“MOST ATT RACTIVE”  AND “ LEAST
AT T~ACT IVE ” ~ , HANDS THE TEST SET OF CAPAC ITY PLATE CARDS TO R , AND SAYS :

-\lI ri g ht. Go ahead and make your jud gments of ‘ he nine ca pacit y p lates accord ing to how
attractive eac h ol ate is for you personall y.

H E N  R COMPLETES THE FIRST SERIES OF JUDGMENTS , E REC ORDS THE POSITION C-F
EA CH CAPACITY PLATE USING THE LETTERS ON THE BACKS OF THE CARDS AND THE TALLY
SHEET FOR THA T PARTIC ULA R RESPONDENT . E COVERS THE V/ORD S FOR T H E  SECOND
LINE , RECRDERS THE CAPACITY PLATES ACCORDING TO A ~~NDO M NUMBER SEQUENC E ,
R ETURNS TH EM TO R , UNCOVERS THE WORDS ON THE THIRD LINE ( “MOST SIMPLE AND
EFFIC IENT” AND “L EA ST SIM PLE AND EFFICIE NT ~~, AND SAYS :

A ll ri g ht . Go ahead c~d make your ju dgments of the capacit y plate cccordi ng to how si rno le
and eff icient each p late is ~or you personall y. The most simp le and e fficient plate would be
~‘~e one that is easiest ~o understand .

.VHEN R COMPLETES THE SECOND SERIES OF JUDGMENTS , E RECORDS THE POSITION OF
EACH CA PACITY PLATE , COVERS THE - ‘/ORDS FOR THE THIRD LINE , REORDERS THE CAPACITY
PLATES , RETURNS THEM TO R , UNCOVERS THE WORDS ON THE FOURT H LINE (“MOST
A UTHENTIC AND BELIEVEABLE” AND “LEAST AUTHENTIC AND BELIEVEABLE ”~, AND SAYS:

AH ri ght . Go ahead and make your jud gments of the capacit y p lates a ccordi ng to how
authent ic an d believable each p late is for you. The rr~ st authenti c and believable p late is
t he one th at l ooks l ike it conveys the most accurate information about boat capacity .

V/HEN R COMPLETES THE THIRD SERIES OF JUDGMENTS , E RECORDS THE POSITION OF
EACH CAPACITY PLATE , COVERS THE WORDS FOR THE FOURTH LINE , COLLECTS THE
LABELS , A ND SAYS:

Now -tie are read y for t he second part o f the stud y .  I ’ l l  ask you some brief questions concerning
how you ranked the capacity p lates . Read y ?

C-2
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I R. ca ll that ‘/OI.J 
pel t this p late (PLATE RANKED MOST ATTRACTIV E BY R’) was the

“-‘o r a t t ra c t i ’ ,e .  V/k y ?  (E RECORDS ANS ’ -/ /E RS ON TALLY SHEET .

2 Recal l  h-cr you fel t  this p late (P LATE R A N K E D  LEAST ATTRA CTIVE BY R) was the
east a t t rac t i v e . V/ k y?

3 Recal l  th at you ~e It th is  p late ( PLATE R A N K E D  MOST SIMPL E , ETC . BY RI w u~ rhe
n- oct  ‘~imc le and ef f ic ient . ‘//h’1?

4 Reca l l  that you Felt th i s  p late ( PLATE RANKED LEAST SIMPLE , ETC . BY R ’  was the
le ast s i m p le and eIc i c ient . V/ N y ?

5 Recal l  th at you Fe lt th i s  p late ( PLATE RANKED MOST A UTHENTIC , ETC . BY R was
tb~ mo c t aut henti c and be l i evab le .  ~Jh~/?

Recal l  ~‘ Nc t you -‘ lt t h is  p lcte (PLATE RANKED LEAST A UTHENTIC , ETC . B Y R  was
*e least authentic and bel i ev able.  V/h,?

- E CONTf t ~UES :

Now th at - ,-‘ou o r” - -/ e r’/ Famil iar w i th  ecch p resent ation c~ boat ca pacit y type of inf ormation ,
I ’ m noing to as k you - one more quest i on abc-ut them . Consider the fo l lowing sit uation . I am
ooina to sc- ce one o F tn es e made up ~or your own use . . .  ~or you to p lace on your boat where
y ou or ot her persons usin g your bc -ct can read i~y refer to it . Please p ick t he par tic ular capacity
~late y ou would li ke made up fo r io u, This is a ‘nyoof heti ca l situation .

E RECORDS R’ s SELECTION AND SAYS :

Please te l l  me your a g e . . .  p lease te l l  me i f  you ka~,e less t han or more than 100 ( ‘ours of
boat Operct ina e:~~er ie n c e , ..  under 20 ho urs or over 500 ho u rs l . . .  and tH e pr imaty way
~ou use cur Hcct s uc n as oru is ing , water sk i i ng ,  etc .

E RECORDS R’ s SEX AND ANSWERS IC THE C i~ASSIF ICA T ION ITEMS . THEN E SAYS :

Th cn~ y ou  -‘c ry much for your hel p. ‘lie recll ’ /  apprec iate the t i me and tho ug ht you have g iven
(-or fhi ~ ~tud’/ . I con assure you t h0t your op inions w i l l  be - --clua b le in the develo pment of
capoci h , p !ate desi~ ns . Yo ur part in this p roject is comp leted .

C - ~~C -1
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APPEN DIX D — FORM FOR RECOR DING RESP ONDE NT S ’
RATINGS OF CAPACITY PLATE DESIGNS
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APPENDIX E — COMMENTS ON EXTREME HIGH AND LO// RATINGS
FOR CAPA CIr’T’ PLATE DESIGNS

MAXIMUM CAPACmES

PEOPLE ‘
~~ OR LBS.

150 LBS. EACH ~~~

WEIGHT 610 LBS. M O R GEA R

MAX H. P.- 70 ABCDEF BOAT

DESIGN Q

Frequency of Mention b y Resoondents

Rated Most Attr acti ve

Se If — exolo natory 1
Sim ole 3
Easy to read 1
Clear l i- ~es 1
Peool e wei g ht broke ’~ clown
Soreod out 1
Not busy 1
Precise 1
Al l  relevant inf o rmat io n is there 1

Roted Least Attractive

More diff icult to understand 1
Gau dy and bi g 1
Jumps out at you 1

Rated Most Si mple and Ef fi cient

Size of pr int and numbers 2
Points out inform at ion easiest 1
Boldness 1
Stands out 1

Rated Least Si mple and Efficient

E—1 



DESIGN Q (concluded )

Frequency of Mention b y Respondents

Rated Most Authentic and Believable

Easy to fi gure  i t out - . ,

S tates “ max imum cap acit y ” - 2

Rated Least Authentic and Believable

E —2



J USC G MA X I M ~J M

CAPACITIES
I PEOPLE ‘~ ~~it ~ POUNDS
J 1 5 0 LBS EACH OR MOTOR. GEAR I

MAX AND PEOPLE

L
\~L)STAY IN BOAT FLOTA fl ON

- - - - - - --~~ --~~~~~~
_-- - -‘- - - -

D E S I G N  R

Frequency of Mention b y Reso ondents

Rat ed Most Attractive

Eye appeal ing /catchi ng 2
Boat des ic n p ictorial izes information 1

Rated Least Attractive

Too b usy 2
Negative with boat sinking 1
Cluttere d 2
Boat sinking adds nothi ng 1
Difficult to understand 1
Cartoon 1
Confusing (no contrast) 1

Rated Most Simple and Efficient

Use of picture 1

Rated Least Si mple and Efficient

Too busy 2
Too much on plate 1
More difficult to figure up capacities 1
Clut t ered 1
Small print 1
Must search for information 1

E— 3



DESIGN R (concluded)

Frequency o f Mention by Resp o ndents

Rated Most Authentic and Believable

Sel f — ex p l an c t ory 1
Si mple 1
Can v isualize three peo ple 1
USCG cpprovc l 2
Use of picture 1
Larg e let t ers for print 1

Rated Least Authentic and Believable

Negative 1
Cartoon 2
One-hundred and fift y poun ds may not app l y in all cases 1
Stay in boat not credible 1
Too much con fusion 1
L iI-~e tell ing a story 1

E —4



V
~

A

~~
LQIP Q
610 LBS MOTOR ~~~~~~~~~~

STAY ~ BOAT
FLOTATION EQUIPPED

‘_.

DESIGN S

Frequen cy of Ment ion by Respondents
Rated Most A ttrac t ive

Shape of bo at 1
Tota l wei ght stands out 1
Flotat ion equi pped 1
Grab s attent ion 1

Rated Least Attractive

Difficu lt to get i nformation 1
Does not give au information 1

Rated Most Simple and Eff icient

Self—exp lanatory 1
Least cluttered 1
Shape of boat 1

Rated Least Simple and Eff ic ient

Stay in the boat 1
Lacks authe nticit y 1
Too simp le 1
Does not soy anything or enoug h 1

Rated Most Authent ic and Bel ieva ble
Sel f—explanato ry 1
More information on th is one 1
Plcto rkl 1

E-5



DESIGN S (concluded)

Frequenc y of Mention b y Respond ents
Rated Least Authenti c and Believabl e

No mention of USCG 6
Possible mi stake on w~ ’~~ r anal ysis 1
Nothin g stressed 1
No i ndication of company
Cartoon look 2
Doesn ’t say capac it y anywhere
Too much con f usion 1
Like telling c story 1

E -6
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O MAX IMUM CAPACITIES COAST GUARD ~

610 LBS PEOPLE, MOTOR. GEAR

450 LBS PEOPLE

L 10 HORSEPOWER
M~ T~ L 7 7 - 4 4 - 1 0 0  - -  ‘~3C fl CF 7 rA T CO - , USA

C E 5 T i ~~I E ~ CD~-’ PL 1A 1ICE ~~~ U~I1~ 4 F [ TY STANDARDS
O \ E~~LC T .~i -4[N TElL S 0 A T  ~A T- - ‘ ‘- i FC C IJRED Q

DESIGN T

Frequency of Mention by Respondents
Rated Most Attractive

Spacing 1
Boldness of print 1
Strai ght forward 1
Si mp le 1
Easy to read 1
Easy to get information 1
Stresses separate information 1
Individualizes 1
Things ore pro port ional and equal 1

Rated Least Attractive

Rated Most Simp le and Efficient

Order of pri nt 1
Bol dness 1
Rows used for i nformation 1
Separation 1
Read left to ri ght 1
Max i mu m wei ght first 1
Breaks down in ten-rn of peop le I
A ttracted attention first 1
Broken down nicel y 1
Easy to read 3

E-7
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DESIGN T (concluded)

Frequency of Mention by Resp o ndents

Rated Most Simple and Effi cient (concluded )

Striking 1
Quick to get informat ion 1
Contrast and separat ion 1
Eas y to see fro m a distance I
To the po int 1
Non-boat desi gn 1

Rated Least Si mple and Efficient

Rated Most Authentic and Believable

Boldness 1
Order of information 1
Strai g ht forward 1
Total wei g ht on top 1
Eas y to see 1
States max imu m capacit y 2
Good break down 1
Small pri nt on the bottom 2
Like ~he capacit y olates are now 1
Serious 1

Rated Least Authenti c and Bel ievab le

Hard to divide the peop le 1

E —8 
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O U S CO~~S1 GU ARD o
MAXIMUM CAPACITIES

PFOPLE WEIGHT 450 LBS

PEOPLE. MOTOR , GEAR 6 1O LBs
• OUTBOARD MOTOR 70~

- -
-
~ 

- ‘ - r r  I ; ( cc ~ cr1 . jJ ,, cc~- : r
O ~:- : - ~ ~~

DESIGN U

Frequenc y of Mention by Respondents
Rated Most Attractive

Easy to read 1
Neater 1
Simple 1
All relevan t information is there 1
Prec ise 1
Eye appeal ing — box is more attractive 1

Rated Least Attractive

Common tag 1
Plain writing is• not attractive I

Rated Most Si mple and Efficient
Order of print 1
Boldness 1
No need for pictures 1
Arr anged like a tab le or chart I
Everything is r ight there 1
To the point 1
Non-boat desi gn 1

Rated Least Si mple and Efficient
Needs separation of wei ghts 1
E~ y to ~~nfuse horsepower as weight 1
Reading is required 1

E-9

L ~~~~~~~~
-
~~~~~~~~~

- - -  - 

~~
- -



DES IGN U (concluded )
Frequency of Men tion b y Resoondents

Rated Most Authentic and Believable

USCG is written where it is obvious 2
Smaller pri nt at bottom makes it look off icial 1
Max imum wei g hts without person breakdown 1
Factual presentat ion 1
Data onl y presented 1
Official size 1
Block form 1
W hole shapes - - 1
Si mi lar to p lates now

Rate d Least Authentic and Believable

Information is bunched up 1
Missed USCG approval 1

E- 10



0 U S COAST GUARD 0
MAX IMUM CAPACIT I ES

PEOPLE. MOTOR , GEA R 610 LBS

PEOPLE WEIGHT 450 LBS

OUTBOARD MOTOR 7O HP •
1 , — 

— •: — I
Y : Z 0 [ F  fl I1AT C O. us;~ CE~T :r ;C;-

,~~ C -
~~ 

; ‘ .
~, t  ~- . I T i  i-~~-~ 

- -;-
~~ ~~~~~~~~~~~ S~ 

- : - 1Pr ~
~~~T l - ~~~ ~-:s  - - -; -r r - c  n

DESIGN V

Frequency of Mention by Respondents

Rated Most Attractive

Easy to read 1
Max imu m wei ght first 1
Not cluttered 1
Less confusing 1

Rated Least Attractive

Another technical piece of inform ation 1
Like legal print 1
Hard to pick out information 1
Small print — hard to read 2
Wasted sp ace 1

Rated Most Simp le and Efficient

Easy to read 1
Quick to get information 1
No need for pictures 1
Arra nged like a table or chart 1
Everything on it 1
To the point 1
Non-boat desi gn 1

E— 1 1
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DESIGN V (concluded)

Frequency of Mention b y Respondents
Rated Least Simp le and Eff i cèenf

Requ i red reading 1
~-ou ld not stand out 1
Small t ype 2
No emp hasis or dist i nction betwe en numbers I
Needs separation of weights 1
E’~sv to mistak e horsepower for wei g ht 1
Hard to read 1
Does not like wei ght brea kdown 1

Rated Most Authentic and Bel iev able

Looks official , binding and legal 1
S m aller pri nt at bottom makes it look official 1
Maximu m wei g hts w ithout person breakdown 1
Factual presentat ion 1
USCG 1
Dctc onl y pre s ert ed 1
C’fl c ial size 1
B~o c< form 1
‘ -~hol e s hao es 1
Lfl< e the ala tes now
Ser i ous

Rated Least Authentic and Believable

InforTction is crowded together 1
Missed USCG approval I
Small , hard to read I

12
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J USCG MAXIMUM CAPACITIES\
PEOPLE

_ _ _ _ _  150 LBS. EACH

L I L P P P / \
1I$ 1O POUNDS/

MOTOR. GEAR , PEOPLE

G~
\ABCDEF BOAT CO. MODEL 77 -V 44

~~
1OOI.

DESIGN W

Frequenc y of Mention by Respo ndents

Rated Most Attractive

Balanced , c lear presentation 1
Strai ght forward 1
Optimu m detailing (610 lbs is printed “ in the boat ”) 1
Grabs attention 1
Boat des i gn 1
Pictorial of what is said 2

Rated Least Attractive

Co-~fus i ng 1
Lack of contrast 1

Rated Most Si mp le and Effic ient

Use of picture 2
Likes sequence - 3 peo ple vs. peop le 3 1
Large num bers 1
Shows information needed 1
Easi l y read 2
Liked break down 1

Rated Least Simp le and Efficient

Scattered information 1
Cluttered 1
Too busy 1
Too much searc hing involved 1

E—1 3
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DES IGN W (concluded)

Frequency of Mention b y Respondents

Rated Most Authentic and Believable

USCG 3
Large letters 1
Needed information suppl ied I
Pictorial 1

Rated Least Authentic arid Believable

Cartoons 2
Too much confusion 1
Like tell ing a story 1

E- 14
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- •

CAPACITIES

~~~~
. 3 AND 160 !~~

7O HP MOTOR
H I - A  r ~ I -1 -i - I (~)

• S

DESIGN X

Frequency of Mention by Respondents

Rated Most Attractive

Rated Least Attractive

More diffi cult to understan d 1
Too si mp le
Looks cheap 1
light print 1
Difficult to read 1
Lacks i nformation 1
One—hundred and sixty pounds means nothing 1

Rated Most Si mple and Efficient

Li kes how broken down 1

Rated Least Simp le arid Efficient

Required computat ion of values for analys is 1
Lacks data 1
Does not present data requi red 1

Rated Most Aut hentic and Believable

“Maximum capacity ” 1
USCG 1

E— 15



DESIGN X (concluded)

Frequency o f Mention b y Respondents
I Rated Least Authentic and Believable

Can ’ t read desi gnat ion too well 1
Use of “ and
People 3 order is undesirable 1
Number and words ore reversed 1

E— 16 
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ia1 USCG MAXIMUM
CAPACITIES

3 PEOPLE AT 150 LBS. EA CH

610 POUNDS ~~~ &

MAX H. ~.-7O
•
‘\ABCDEF BOAT CO. MODEL 77-44~~1O0f ~

DESIGN Y

Frequency of Mention by Respondents
Rated Most Attract ive

Neater 1
Full on p late 1

Rated Least Attractive
Diff icult to get information I
Takes ti me to di gest 1
Requires too much fi guring I
Can ’ t p ic k up the value 1

Rated Most Simp le and Eff icient

Rated Least Si mp le and Efficient

Rated Most Auth entic and Believable

“Max imum capacit y ” 1
USCG 1

Rated Least Authentic and Believable

E—17/ E—18
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APPENDIX F — FOLDOUT OF DESIGNS FOR STUDY 3

MULTIPLE ENCLOS URE SINGLE ENC LOSURE

\~~HMU M CAPACITIES COA ST GUARD MAX I M U M CAPACITIES COAST GUARD

918 lBS PEOPLE. MOTOR . GEAR ] 918 lBS PEOPLE. MOTOR . GEAR

404 LBS PEOPL E 1 404 LBS PEOPLE 
-

210 HORSEPOWER I 210 HORSEPOWER

• • E  •I
-~~ J - - - - -~~~~~~- —~~~~-- -~~~~~~~~~~

NON-PICTORIA L IZATI ON PICTORIALIZATION. . —_ --- -

~~~~~~~ 

— -  -

~~ 

- 

.
_

fUSCG MAXIMUM CAPACITIES’~ JJ~CG MAXIMUM CAPACITI ES’~ -

4 PEOPLE PEOPLE
1 50 LBS . EACH - - 150 LBS. EACH

H.P.

200 
- ~ P ~R

914 POUNDS 
- 

t[ 914 POUNDS~MOTOR. GEAR PEOPIE - 

~3~J MOTO R .GEAR .P~~~PLE -

.
\ABCDEF BOAT CO. MODE L 77- 44 l00 (~ •~

\ABCDEF BOAT CO. MODEL 77 -44 -1 cP1.j
VERBA L/ NUMERICAL ORD ER NUMERICAL / VERBAL ORDER

• MAXIMUM CAPACITIES • MAX IMUM CAPACmES~~~~~~ 1

PEOPLE 4 OR 600 LBS. ~ 
PEOPLE OR 600 LBS.

150 LBS. EACH 1~ 150 LBS. EACH

WEIGHT 937 LBS. ~~~O~EOG~~~ 937 LBS. WEIGHT ~~~O~EOG~~~

MAX H. P. -~ 90 I~~~~ I~~~•~ 
MAX H. P. - 190 H

~~~~~~
1 2

~~~~~~~!

BIA DESIGN

90
413

924

-. ~~~~.. - - -—— . 
-- - - -V. . - 
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APPENDIX G —

INSTRUCTIONS READ TO SUBJECTS (Ss) — STUDY 3

Each S is escorted to the seat in the exper imenta l room . After S takes his seat (in front of the
screen) , t he experi menter (E) introduces him ’s ’ ! , turns out t he room li ghts , ond says:

This is a stu dy to determ i ne t he effects of four different ways boat capacity informati on
can be presented on ca pacity p lates . The task for you i sa  sim p le one . You are asked
to view a series of ca pacity plates shown on the screen , and to matc h them when you
see a dup lication of the numerical capacity i nformation .

Here is how we wi ll show the ca pacit y p lates . Firs t you wi l l  see a “ standard” capacity
p late . Write dow n the numbers that app ly to we ight an d horse power capacities . Then
you wi ll see a series of six capacity p lates shown for onl y an instant . I ’ l l  say “ read y ”
and t hen you wil l  see the cap aci t y p late a moment later. After you see the capacity
p late , te ll me if it is the same or diff erent from the first one , t he standa rd . We wi l l
do t his for four different capacity p late desi -gns . Note : the numerica l i nformati on on
t he capacity p lates wi l l  be the same on some of the slides , and some wil t differ . Your
tas k is to determine wh en the numerical i nformation is either the same or different.
I’ l l record your answers . Any questions?

Here is how I wi l l  show you the cap aci t y p lates . This projector is equi pped wit h a
camera —like shutter. We can show slides very q uickl y .  For examp le , here is one
s lide shown at 150th of a second . Wha t s this the symbol of?

E continues with the sam p le slides until S appears to understand how the capacit y p lates wil l
~e presented .

E loads the appropriate carouse l magazine , and pos itions the ma gazine (according to the

~xper i ment a l Group and to the number of th e S.)  Then E says :

Now we ore ready to beg in the matchin g . Ag ain , when yo u see a capacity plate
s Ude with the same informati on as the standard , tell me “ same ;” w hen you see a
capacity p late slide wit h different i nformation from the standard , tell me “different . ”

Here is the first standard to match. Go ahead and write dow n the i nformation for
wei ght and for horsepower . Let me know when you are read y for t he se ries of slides
to matc h the standard .

E odm iniste Fs the first series of capacity p late slides , records Ss ’ responses to t he test series
~~own tac histoscop ica l l y, and continues:

Here is the second sta ndard to match . Go ahead and write dow n the information for
wei ght and for horse power. Let me know when you are ready for t he series of slides
to matc h the standard . Again , t here will be six , of w hich more tha n one will be the
same as the standard . (Etc . for remain ing test sequences)

When E has completed the testing , E thanks S for his assistance and term inates the session .
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APPENDIX H — FOLDOUT OF DESIGNS FOR STUDY 4

MULTIPLE ENC LOSURE SING LE ENCLOSURE

• U N I T E D  S T A T E S  C O A S T  GUARD I 
-

~~~~~ U N I T E D  STA TE S CO A S T GUA RD
M A X I M U M  CAPACITIE S MAXIMUM CAPACITIES

L ioo LBS PEOPLE MOTOR , 
~~ 

700 LBS PEOPLE , MOTOR , GEAR

L 450 LBS PEOPLE 450 LBS PEOPLE

[ 25 t t . t .  MOTOR 25 H.P. MOTOR
~~A NuI A~ 1 tJHEH ST A UTE R BOAT wOIlK~; MA NUFACTURER STAU T ER BOAT W ORKS-

• MOBILE A L A B A M A  I MOBILE. A L A B A M A

NUMBERS IN LARGE TYPE FACE NUMBERS IN SMALLER TYPE FACE

• U N I T E D  S T A T E S  C O A S T  GUARD • UNITED STATES C O A S T  GUARD 
-- 

S
MAXIMUM CAPACITIES MAXIMUM CAPACITIES 

_ _ _

700 LBS PEOPLE , MOTOR , GEAR 700 LBS PEOPLE , MOTOR , GEAR

450 LBS PEOPLE 450 LBS PEOPLE

25 H . P.  MOTOR 25 H . P .  MOTOR
IN If AC T - J U l  k ; T A U  FEB B O A T  V~s ) HKr  MAN UFACI URE R STAU I ER BOAT WOUKS-

F A L A B AMA 5 • MOBILE A LA BAM A 
____

HORSEPOWE R CAPACITY WITHIN ENC LOSURE HORSEPOWER CAPACITY OUTSIDE ENCLOSURE

• U NITED S T A T E S  COAST GU A RD S UNIT E D STATES COAST GUARD

_ _ _  

MA)~MUM CAPACITIES - MAXIMUM CAPACITIES

700 LBS PEOPLE , MOTOR , GEAR 700 LBS PEOPLE , MOTOR , GEAR~

3 PEOPLE OR 450 LBS 3 PEOPLE OR 450 LBS

L 25 N ~~ . MOTOR 
- 25 H.P. MOTOR

r. r FBI U 51 AU IF IF BOA I V~’ k ) I F K S .  MANUFACTU R ER S T A U T E R  BOAT WOIF K~
• iH ’ I I AL A I F A M A  • • MOBILE. A L A B A M A  5

H- 1/H-2
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APPENDIX I — EXPLANATORY LETTER GIVE N TO BOATERS PARTICIPATING IN STUDY 4

WYLE LABORATORIES

Thank you for your coo peration .

WyIe Laboratories is working on ways to increase boating saf ety . You have ass is ted
~ in an attem pt to dea l with one aspect of the use of rental boat~.

The boa t whi ch you rented is actuall y rated for capac itie s of:

850 lb Peop le , Motor and Gear
600 lb Peop le

25 Horsepower

Regardl ess of the numbe r of peop le you had in the boat when you left the dock at
T~ ce i ’~, it was at no tim e overloade d .

In order to make t his proj ect a success , p lease do not con fer with other boaters about
t he project or about th is lett er until Tuce i assures you that we ore finish ed. Feel
free to ca ll Tuce i’ s and verify the boot copacities or to verif y Tucei ’ s cooperation
w t h  Wy Ie and the Unit ed States Coast Guard .

WYI.E LABORAT ORIES
Eastern Operations
Marine Technology
Huntsv i l le , A labama

SA Sr Epr~ ~P~ RATI Q NS
‘800 Gove rn ors  Or,,e dves

~~~~~~~ A l abama 3S~~8374411 A,.a Coc —1—1/1—2 rwx ~~~~~~~~~~~~~~~



APPENDIX J -- COMPARISONS OF BOATERS’ NOTICING ,
NOTICING AND READING , AND NOT NOTICING CAPACITY PLATES

Mult ip le Enclosure (N=8 ) Frequency Percent

Saw and Read Capacity Plate 4 ~C.0
Saw Capacity Pla te ; Ca pacity Pla te  Not Rea d 1 12 .5
Capacity Plate Not Seen 3 37.5

Single Enclosure (N=3)*

Saw and Read Capacity P l a t e  2 66.0
Saw Ca paci ty Plate; Capacity Plate Not Read 1 33.0
Capaci ty  Plate Not Seen 0 0.0

Larger Numbers (N=5)

Saw and Read Capacity Plate 5 100.0
Saw Ca pac i ty Plate; Capacity Plate Not Read 0 0.0
Capaci ty Pla te Not Seen 0 0.0

Smaller Numbers (N=7)

Saw an d Read Capacity Pla te  5 71 .4
Saw Capacity Plate; Capacity Plate Not Read 1 14 .3
C a p a c i t y  Plate Not Seen 1 14.3

Horsepower Inside Ye l low (N=5)

Saw an d Read Capacity Plate 2 40 .0
Saw Capacity Pla te; Capacity Plate Not Read 1 20.0
Capac ity Pla te Not Seen 2 40 .0

Ho rsepower Outside Yellow (N 3)

Saw and Read Capacity Pla te 1 33.0
Saw Capaci ty Plate; Capacity Pla te Not Read 2 66.0
Capaci ty  Plate Not Seen 0 0.0

* Va l ues for the sing le enclosure and smaller numb ers design were often combined
for the discussion in text. The combined values are presented for surrrnary
purposes as follows :

Sing le  Enclosure/Smaller Numbers (N=lO) Frequency Percent

Saw and Read Capacity Plate 7 70.0
3aw Capacity Pla te ; Ca pac i ty Pla te  No t Rea d 2 20 .0
Capacity Pla te Not Seen 1 10.0

J - l / J -2
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A P P E N D I X  K -- TIME BOATERS FIRST NOTICED CAPACITY PLATES

TIME CAPACITY PLATES WERE FIRST NOTICED *

L O A D I N G  ON THE WAY OUT OR END OF F I S H I N G  UNLOADING
T Y P E  D E S I G N  BOAT B E G I N N I N G  FISHING OR ON TH E WAY IN BOAT

Mul tiple Enclosure 3** 2 0 0

Single Enclosure 1 1 0 0

Larger Num bers 2 2 1 0

Sma ller Numbers 2 3 0 0

Horsepower 1 1 0Ins ide Ye l l ow

Horse power 1 0 1 0Outs i de Y e l l o w

TOTALS 10 9 2 - 0

* No person reported first noticing the capacity plate during fishing.
** Values given in frequency of boater operators

K- 1/ K-2

- .. ‘ 

_



AD-AO’41 tao WYLE LABS HUNTSVILLE ALA F/G 15/12
SELECTION ANO EVALUATION )F PLEASURE BOAT CAPACITY PLAY! DESIGN——ETC(U)
NOv 76 £ SAgER. N PFAUYH. B LANCAflfl. T COLL OOT_CGeIeO672eA

UNCLASS IF ICC MSR—76—SO USCG—O—18—77 Mt
-

~~ zoF a P!.I END
t~ 4 I I8O -

- 
____________________________ DATE

FILMED•

S



APPENDIX L -- COMPUTATIONAL PROCEDURES
FOR TWO TAILED “EXACT PROBABILITIES I’*

In testing data in a 2 x 2 contingency table , the Fisher Exact Test may be appro-
priate when expected cel l frequencies are too small to permit use of the CM-
Square test. In most uiscussions of the Fisher technique , procedures are given
for computation of a one-tailed test. To obtain two-tailed probabilities , the
usual advice is to double the one-tail probability obtained with the Fisher test.
However , this may resul t in an overly conservative statistic. This discussion
provides for an alternative , albeit more complicated method for calculating two-
tailed probabi lities .** It has been the experience of Wyl e researchers that the
alternative method is more realistic than the “doubling ” method. The procedure
for computation of the preferred method to obtain the Fisher Exact Test two-tailed
probabilities is as follows .

Step One -- Calculate one—tail test probability (lower tail) decrementing on
the most extreme small value a (usual computational procedure).

Step Two -- Calculate upper tail probability according to the following
method:

1) If either the row marg inal sums are equal or the column margin al
sums are equal , then the upper tail probability p ’ is the same as
the lower tail probability p, and therefore, the overal l prob-
ability is twice the probability p found in Step One .

2) If the conditions in 1) are not met, a new table with the same
margi nal sums must be obtai ned.

(i) Let x and y denote the marginal sums in the row and column
containing a. For example ,

d c w
a b x
y z N

(ii) Calculate new a-value , a’ as follows :

a’ is the smallest integer which is greater than or equal to

2xy 
- 

aN
N

* This discussion was prepared by Steve Cohen , PhD , Senior Operations Research
Analyst, Wyle Laboratories , Huntsville Facility .

** See Bradley, J. V. , Distribution-Free Statistical Tests, Prentice Hall ,
Engl ewood Cl iffs, N. J., 1968. pp 195 - 203 for additi onal i nformation
on this procedure.

L-l
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(iii) Using a ’ and mar~ inai sums , calculate r2main in r~ table entries .
Fo r example, us i ng the for m

a b 
~~

— the values are given by

y - a ’ w - (x-a ’) w i.e., b ’ = x - a ’
a ’ x-a ’ x c ’ = i - b ’

z N d ’ = y - a ’

(iv ) Calculate upper ta il probability p for this table. That  is ,
calculate sum of pr obabilities for this tab le and all tables
with a more extreme (larger) value of a ’ up th rouqn a =

smal ler  of x , y.

No te: Step (iv) invo l ves incrementin c a ’ ~or eacn rew tac~e.

Step Three -- Two—tail probability is sum p + p of one—tail p robab ili tie s .

The follo w in g example includes tne calculations fcr two-ta il ~i;ner E~act
Test orobat~i ii t ~ for tne table

3 12 15
9 7 16

12 19 31

Etep One: Ca lculate l ower-tail probability using a = 3 as most e~ t re r~e :~ a ’ ’  

~a~~e

~ ote: 3;i~ < 9’~ 6). The result is p = 0 . 04 3 3 .

50cc T~o: Calculate up~er tail probability . Note that 1 aces no: ooDl / sircc
ma ro in a l sums are not equal.

2) b tain new table na ’iing the same marginal sum s.

(i) Note mar o ina l sums x and y in row and col umn conta~ n irn 3. ; =

j  = 12. Als o N = 31.

(ii) Calculate a ’ .

a ’ > 
2(15)(12~ — (3)(31) 

= 8.6,

a ’ is smallest integer greater than or equa l to ~.6, so a ’ = 9.

(iii ) Ca lcu late remaining table entries .

a ’ - 9  6 15 (12 - a ’) = (12 - 9) = 3 = b ’
3 13 16 (15 - a ’) = (15 - 9) = 6 = d ’

12 1~ 31 (16 — b ’) = (16 — 3) = 13 =

L— 2



(iv) Calculate upper tail probability p ’ for this table. That is , p ’ is
sum of probabiliti es in tables with a ’ = 9 , 10 , 11 , 12.

The upper tail probabilities in this case is p = 0.0226.

Step Three: The two-tail probability is p + p ’ = 0.0433 + 0.0226 = 0.0659.

L-3/L-4
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AP PENDIX M -- COMPUTATION OF “GOODNESS OF FIT” STATISTIC

Percent Expected values for x2
Designs Observed n (n/265) (n/265 x 122)

Multiple 28 correct of 64 0.242 29.52Enclosure

Single Enclosure/ 46 correct of 80 0.302 36.84Smaller Numbers

Larger Numbers 26 correc t of 40 0.151 18.42

Horsepower 15 correct of 45 0.170 20.74Inside

Horsepower 7 correct of 36 0.136 16.59Outside

TOTALS 122 265

Computation of x2:

(O-E)2
Observed (0) Expec ted (E) O-E (O-E) 2 E

28 29.52 -1.52 2.31 0.078
46 36.84 9.16 83 .91 2 .278
26 18.42 7.58 57.46 3.119
15 20.74 -5.74 32.95 1.589

16.59 9.59 91.97 5.543

= 12.607, df = 4, p < 0.05)

M-1/M-2
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APPENDIX N -- CROSS TABULATION OF WHEN CAPACITY PLATES WERE FIRST
NOTICED AND THE FREQUENCY BOATERS CAME TO RENT BOATS

TIME CAPACITY PLATES WERE FIRST NOTICEO*

FRE~” ...ICY OF PRIOR LOADING ON THE WAY OUT OR END OF FISHING UNLOADING
VISITS TO CAMP BOAT BEGINN ING FISHING OR ON THE WAY IN BOAT TOTAL

55.56** 33.33 11.11 - 100%Often (5)*** (3) (1) (9)

40.00 60.00 - - l OO0~Cou ple of Times (2) (3) (5)

16.67 66.66 16 .67 - lOO~First Time (1) (4) (1) (6)

* No person reported first noticing the capacity plate during fishing .

** Values given in percentages

~~ Values given in frequencies

N-l /N-2
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