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EFFECTIVE PRESENTATION MEDIA FOR PASSENGER SAFETY I: 
COMPREHENSION OF BRIEFING CARD PICTORIALS AND PICTOGRAMS 

INTRODUCTION 

Federal av�at�on regulat�ons requ�re a�rl�nes to prov�de 
safety br�efngs and br�efng cards to �nform passengers of 
rout�ne and emergency safety procedures on board trans-
port a�rplanes (e.g.,14CFR121.571,125.327,135.117). 
FederalAv�at�onAdm�n�strat�on(FAA)Adv�soryC�rcular 
(AC) 121-24, Passenger Safety Information Briefng and 
Briefng Cards (u.S. Department of Transportat�on, 
2003), andSAEAerospaceRecommendedPract�ce (ARP) 
1384, Passenger Safety Information Cards (2006), prov�de 
m�n�mum safety content and presentat�on gu�del�nes. 
The exact content and presentat�on med�a used for safety 
br�efngs and cards on board transport a�rplanes are the 
respons�b�l�ty of the a�rl�nes to �mplement, as long as 
the m�n�mum safety �nformat�on requ�red by the FAA 
�s del�vered. Safety �nformat�on on br�efng cards �s typ�-
cally presented graph�cally, us�ng symbols, p�ctor�als, and 
p�ctograms, although a l�m�ted number of cards employ 
m�n�mal text, as well. 

The development of graph�cal symbols and the h�story 
of p�ctor�al comprehens�on test�ng began w�th searches 
by Bra�nard, Campbell, and Elk�ns (1961) for the mean-
ingfulness of abstract symbols. They had subjects develop 
open-ended defn�t�ons for graph�cal symbols, as d�d 
K�ng (1971), and Easterby and Zwaga (1976), among 
others. us�ng a s�m�lar method, Bra�nard et al., Gr�ffth 
and Atk�nson (1977), and W�egand and Glumm (1979) 
had subjects select defn�t�ons for each symbol �n a set 
from a long l�st of potent�al mean�ngs. Bra�nard et al. also 
compared these two methods, us�ng a s�ngle symbol set, 
fnd�ng that the less r�gorous symbol-defn�t�on match�ng 
procedure ach�eved h�gher mean�ngfulness scores than 
those from the open-ended procedure. Green (1979) 
had subjects create a draw�ng of a symbol �n response 
to be�ng prov�ded a mean�ng; the commonal�ty of �m-
ages produced by subjects allowed for �ns�ght regard�ng 
un�versal�ty of symbol mean�ng. Add�t�onal comprehen-
s�on test�ng techn�ques �ncluded hav�ng subjects rate 
the mean�ngfulness of symbols (Dewar & Ell�s, 1977), 
est�mate themagn�tudeof symbolmean�ngfulness (Green 
& Pew, 1978), and rank-order symbols for a g�ven mean-
�ng (Easterby & Zwaga, 1976; Easterby & hak�el, 1977). 
The latter method has been shown to be part�cularly good 
at establ�sh�ng the relat�ve comprehens�b�l�ty of compet-
�ng symbol cand�dates, espec�ally w�th regard to safety 

symbols. A var�ety of st�mulus mater�als (e.g., placards, 
sl�des, booklets) was used �n these stud�es, although no 
d�rect compar�son of presentat�on methods was made. 
Development of cand�date safety symbols proceeded 
apace w�th these �nvest�gat�ons, and the Internat�onal 
organ�zat�on for Standard�zat�on (ISo; 1979) proposed 
21 such symbols for fre safety �nformat�on. S�m�larly, the 
Amer�can Nat�onal Standards Inst�tute (ANSI) formed 
the Z535 Comm�ttee on Safety S�gns and Colors �n 1979; 
�ts m�ss�on was to further develop and refne safety s�gns 
already be�ng des�gned for �mplementat�on �n the u.S. 
only after s�gn�fcant research and test�ng of safety sym-
bols, �n part�cular, were test�ng standards for p�ctograph�c 
mater�als eventuallycod�fed�nISo9186:1989,Graphical 
Symbols - Test Methods for Judged Comprehensibility and 
for Comprehension  

us�ng 20 of the or�g�nal ISo symbols �n an �n�t�al com-
prehens�onassessment �nwh�ch143subjectspart�c�pated, 
Coll�ns and P�erman (1979) found that n�ne symbols 
were understood by fewer than 30% of the�r part�c�pants, 
although other symbols ach�eved 90% comprehens�on. 
The reasons for the d�screpancy rema�ned conjectural. 
Lerner and Coll�ns (1980) conducted a second study of 
the ISo symbols after two of the more poorly understood 
symbols had been mod�fed and three others were added 
to the set. The st�mulus mater�als and methodology were 
selected to test not only the symbols but also to evalu-
ate p�ctor�al comprehens�on test�ng methods. Subjects 
were formed �nto groups, w�th each group rece�v�ng 
e�ther placards, sl�des, or booklets, randomly presented. 
Regard�ng response type, half the subjects �n each group 
prov�ded defn�t�ons of the symbols, wh�le the other half 
chose among mult�ple-cho�ce defn�t�ons. upon comple-
t�on, all subjects were g�ven defn�t�ons and asked to 
draw symbols to convey appropr�ate mean�ng. us�ng two 
analyses, based on strict and lenient scor�ng cr�ter�a for 
mean�ngfulness, the authors found no effect of st�mulus 
presentat�on mode, nor any �nteract�on w�th response 
type, for str�ct scor�ng. There were also no s�gn�fcant d�f-
ferences for response type us�ng len�ent scor�ng; however, 
symbol mean�ng scores were much h�gher for the groups 
who chose from mult�ple defn�t�ons. Lerner and Coll�ns 
concluded that for future work, st�mulus presentat�on 
mode was essent�ally a matter of conven�ence, although 
response type requ�red more cons�derat�on. open-ended 
responses prov�ded the most var�ab�l�ty and requ�red the 
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most attent�on to scor�ng deta�l, espec�ally w�th regard 
to partially correct defn�t�ons. The t�me and effort re-
qu�red to atta�n rel�able results were large. In contrast, 
mult�ple cho�ce responses were faster and eas�er to obta�n, 
although the constra�nts on alternat�ve answers and the 
ease of guess�ng the correct response “y�elded generally 
h�gher est�matesofmean�ngfulness forpoorlyunderstood 
st�mul�.” The authors suggested, when us�ng the mult�ple 
cho�ce methodology, the use of alternat�ve responses, 
obta�ned frst �n open-ended p�ctor�al comprehens�on 
test�ng, pa�red w�th confdence rat�ngs for each mult�ple 
cho�ce response. Th�s techn�que could be used early �n 
the p�ctor�al des�gn process to �mprove comprehens�b�l�ty 
before more formal, open-ended comprehens�on test�ng 
began. They also concluded that certa�n draw�ngs pro-
duced by the subjects �n response to the defn�t�ons they 
were presented �nd�cated that some �mage concepts are 
more d�ffcult to portray p�ctor�ally, lead�ng to a need for 
redes�gn of the p�ctor�al or educat�on of the user. A fnal 
concern was that the comprehens�on scores �n the�r study 
were much h�gher than those of Coll�ns and P�erman, 
for wh�ch the authors concluded that the earl�er subject 
samplemaynothavebeen fully representat�ve, re�nforc�ng 
the need to employ subjects of var�ed demograph�c type. 
The�r d�scr�m�nat�ve assessment of st�mulus presenta-
t�on mode, response type, scor�ng method, and research 
subject character�st�cs elevated the Lerner and Coll�ns 
study to become the sem�nal strategy for comprehens�ve 
p�ctor�al evaluat�on. 

In developments related spec�fcally to br�efng card 
des�gn, Dwyer (1967) showed that d�agrams were supe-
r�or to photographs for �nstruct�onal mater�als, because 
“d�agrams apparently requ�re less study to d�st�ngu�sh 
�mportant from �ns�gn�fcant deta�ls.” S�m�larly, Wr�ght 
(1971) found that fow charts could be super�or to nar-
rat�ve text for del�ver�ng �nstruct�ons and step-by-step 
d�rect�ons toward a goal. Kysor (1978) developed a hy-
br�d fow chart method �n wh�ch short text �nstruct�ons 
were �ntegrated w�th�n d�agrams and act�v�ty sequences 
coded by shape and boundar�es, wh�ch focused the read-
ers’ attent�on toward complet�on of task performance. 
Johnson (1980) �mproved th�s techn�que by us�ng a 
ser�es of assoc�ated act�on p�ctures or p�ctor�als, called 
pictograms, report�ng that p�ctor�als and p�ctograms 
have advantages over text, s�nce they are language �nde-
pendent and generally requ�re less space to present the 
same message. A common theme �n these �nvest�gat�ons 
was that both �nformat�on transfer and retent�on were 
enhanced, relat�ve to wr�tten �nstruct�ons. In a rev�ew of 
the grow�ng trend toward graph�cal �nstruct�onal des�gn, 
Coskuntuna and Mauro (1980) developed several “rules 
of thumb” for such mater�als, wh�ch �ncluded 1) avo�d 
�nformat�on overload, 2) use concrete �nformat�on, 3) 

pr�or�t�ze, and 4) focus on act�ons, not reasons. Attent�on 
to these pr�nc�ples became an almost un�versal approach 
for av�at�on safety br�efng cards; however, the degree to 
wh�ch the�r appl�cat�on prov�des effect�ve �nformat�on 
transfer has long been an �ssue. 

The Nat�onal Transportat�on Safety Board (NTSB, 
1985) conducted a Safety Study of passenger safety br�ef-
�ng methods t�tled, Airline Passenger Safety Education: 
A Review of Methods Used to Present Safety Information. 
The rat�onale for the study was “a long stand�ng concern 
that some passengers onboard a�r carr�er a�rplanes have 
contr�buted to the�r own �njur�es or deaths because they 
were not prepared to respond appropr�ately to emergen-
c�es.” The�r study showed that “safety cards vary greatly” 
�n content and presentat�on methods, as well as accuracy 
of �nformat�on presented. Some cards were found not to 
meet FAA m�n�mums. The NTSB concluded that many 
safety card dep�ct�ons were found to be confus�ng and 
amb�guous, and they prov�ded three recommendat�ons 
to �mprove safety br�efng cards: 1) tests and m�n�mum 
comprehens�on standards needed to be developed to 
assure proper passenger act�ons based on the safety 
�nformat�on presented, 2) rev�sed a�r carr�er operat�ons 
handbooks and Bullet�ns and FAA �nspector tra�n�ng 
programs were needed to prov�de better gu�dance based 
on results of passenger comprehens�on test�ng, and 3) 
a rev�s�on to FAA AC 121-24 (u.S. DoT, 1977) was 
needed to �nclude updated �nformat�on on a var�ety of 
emergency procedures. Further, the NTSB called for 
greater standard�zat�on of safety br�efng mater�als, to 
be based on “long-overdue” qual�tat�ve and quant�tat�ve 
research �nto the best content and manner of convey�ng 
safety �nformat�on to passengers. 

The1985NTSBSafetyStudyqu�cklyspawnedresearch 
efforts �nto br�efng card mater�als and the�r effect�veness. 
Schm�dt and Kysor (1987) addressed the �nstruct�onal 
des�gn character�st�cs of 33 safety br�efng cards, fnd�ng 
thatof thecardsemployed �nthe�r study, subjectspreferred 
cards that were sl�ghtly larger, less wordy, more colorful, 
and more graph�c than the other cards. They also found 
that cards hav�ng words �ntegrated w�th d�agrams, as well 
as those compr�sed of p�ctogram sequences, were ranked 
h�gher. Comprehens�on of 13 av�at�on safety p�ctograms 
was stud�ed by Jentsch (1996), us�ng an �nternat�onal 
(Br�t�sh, French, German, u.S.) sample of 150 un�vers�ty 
students toassess the“un�versal�ty”ofp�ctogramsfor safety 
�nformat�on transfer. Jentschuseda3-way scor�ngmatr�x: 
1) complete and correct, 2) �ncomplete but safe, and 3) 
wrong or unsafe. The results showed remarkable (85%) 
general comprehens�on, across all subject groups, wh�ch 
met the success cr�ter�on of (ANSI) standard Z535.3 
(1991), lead�ng Jentsch to conclude that “convey�ng 
av�at�on safety �nformat�on by p�ctor�al means appears to 

2 



       
         

 

        

       

      

 

      

be largely effect�ve.” however, the comprehens�on scores 
�ncluded both the frst and second response categor�es; 
thus, Jentsch further concluded that “wh�le passengers 
may get the ‘essence’ of a part�cular p�ctogram, �t �s often 
d�ffcult for them to recogn�ze [comprehend] spec�fc 
deta�ls.” S�lver and Perlotto (1997) conducted a follow-
on study �n the style of Jentsch, �n wh�ch they tested 
comprehens�onratesofp�ctor�alsonanactualMcDonnell 
DouglasSuper80 safetybr�efngcard.Th�s card had seven 
ser�es of p�ctograms �dent�fed by br�ef head�ngs wr�tten 
�n Engl�sh (e.g., oxygen, emergency/brace pos�t�on, water 
evacuat�on), w�th the mean�ng of each p�ctor�al w�th�n 
the p�ctograms be�ng the quest�on(s) of �nterest. The�r 
subjects were 120 un�vers�ty undergraduates, almost all 
of whom had fown on an a�rl�ner; 61% reported hav�ng 
read a safety br�efng card before. Subject responses were 
scored as correct or �ncorrect when compared w�th those 
of a s�ngle control judge (p�lot w�th 30 years’ exper�ence). 
S�lver and Perlotto reported that 21 of the 40 p�ctor�-
als tested exceeded the ISo 7001 (1979) 67% correct 
comprehens�on cr�ter�on, but only 11 exceeded the ANSI 
85%success cr�ter�on.Responses suchas“fasten seatbelts, 
no smok�ng �n the lavatory, move handle �n d�rect�on of 
arrow, open door, place head between legs, and use seat 
cush�on as fotat�on dev�ce” were understood by subjects 
much more read�ly than “stow away tables, no smok�ng �n 
a�sles, ex�t �n a s�tt�ng pos�t�on, brace aga�nst seat �n front 
of you, l�ght w�ll �llum�nate �n water when �nfat�on tab 
(actually �ncorrect) �s pulled, and move away from the 
a�rcraft.” The authors explored several poss�ble causes for 
the d�fferences �n comprehens�on of spec�fc p�ctor�als �n 
relat�on to card layout and number of �deas represented 
by each p�ctor�al, as well as the d�fferences �n responses 
related to whether subjects had read safety cards on pr�or 
f�ghts.Theyconcluded that Jentschwascorrect regard�ng 
d�ffculty w�th understand�ng spec�fc p�ctor�al deta�ls. 
Importantly, they also concluded that “even �f a p�ctor�al 
�s found to be understood by 86% of those tested, wh�ch 
would be cons�dered ‘acceptable’ by standard [ANSI] 
comprehens�on cr�ter�a, there are another 14% who do 
not understand the p�ctor�al. …Th�s �s extremely cruc�al” 
�n potent�ally l�fe-threaten�ng emergenc�es. 

In contrast to these largely pos�t�ve results, Ca�rd, 
Wheat, McIntosh, and Dewar (1997) stud�ed the com-
prehens�on of 36 p�ctor�als used by a�rl�nes, employ�ng 
113 volunteer subjects, subsequent to evaluat�on of 
cand�date safety card p�ctor�als by a focus group. Br�efng 
cards were selected on the bas�s of un�que des�gn, ab�l�ty 
to affect comprehens�on, and adherence to w�dely sug-
gested des�gn gu�del�nes. They used a scor�ng scheme �n 
wh�ch 0 = �ncorrect, 1 = part�ally correct, and 2 = fully 
correct. None of the�r p�ctor�als ach�eved the ANSI 85% 
comprehens�on level. In fact, only a th�rd (12) of the 

p�ctor�als met the ISo 67% comprehens�on cr�ter�on; 
16 ach�eved a comprehens�on level of 50% or greater. 
Ca�rd et al. noted that Jentsch’s (1996) categor�zat�on of 
responses as “�ncomplete but safe” and “wrong or unsafe” 
�mpl�ed pred�ctable act�ons consonant w�th the degree 
of p�ctor�al comprehens�on atta�ned, although “actual 
passenger behav�or based on a�rl�ne safety p�ctor�als was 
a fundamental unknown.” Thus, they concluded that for 
p�ctor�als “not understood under �deal c�rcumstances… 
�t �s d�ffcult to conce�ve that correct passenger act�ons 
would result w�thout the �ntervent�on of f�ght attendants 
�n emergency s�tuat�ons.” 

Fennell and Mu�r (1992) sought to address behav�or �n 
a test of four safety br�efng cards as part of a larger study 
of passenger att�tudes, safety awareness, and comprehen-
s�on of safety br�efngs and cards. The br�efng card types 
�ncluded s�mple d�agrams, d�agram symbols expla�ned 
by words, d�agrams w�th some procedures expla�ned by 
words, or photographs w�th some procedures expla�ned 
by words. Br�efng card top�cs �ncluded seat belt opera-
t�on, emergency brace pos�t�ons, l�fevest donn�ng, and 
oxygen mask ut�l�zat�on. Three hundred volunteers were 
randomly ass�gned to one of four equal groups, one for 
each safety card. At the start of the test, the part�c�pants 
boarded, and were seated �n, a transport a�rplane; they 
then l�stened to a pref�ght safety br�efng that �ncluded 
seat belt operat�on, l�fevest donn�ng, and oxygen mask 
usage, before be�ng �nstructed to read the safety cards. 
Aftercomplet�ngbothbr�efngs,behav�oral responseswere 
obta�ned by hav�ng the subjects operate seat belts, adopt 
a brace pos�t�on, and locate, remove, and don l�fevests; 
subjects also completed a quest�onna�re regard�ng oxygen 
masks, l�fevests, and operat�on of ex�ts. Seat belt opera-
t�on was almost un�versally correct, w�th only fve of the 
subjects show�ng any d�ffculty adjust�ng or unfasten�ng 
the�r belts, none of wh�ch was br�efng card related. Ne�-
ther were there d�fferences �n adopt�on of brace pos�t�on 
based on br�efng card. Interest�ngly, however, the most 
common brace pos�t�on was ev�nced by one-th�rd of the 
subjects, who placed both hands on the back of the�r 
heads, a pos�t�on not �llustrated on any test card. Dur-
�ng the debr�efng, subjects reported that the dep�ct�ons 
of mult�ple brace pos�t�ons on the card were confus�ng. 
L�fevest usage prov�ded the largest challenge to subjects, 
46% of whom had trouble locat�ng and remov�ng the 
l�fevests from the packages, requ�r�ng a full m�nute, on 
average, to complete the donn�ng process. Aga�n, none 
of the d�ffcult�es was assoc�ated w�th br�efng card type, 
although the group rece�v�ng the s�mple d�agram br�ef-
�ng card had generally faster donn�ng t�mes. Notably, 
only the s�mple d�agram br�efng card showed how to 
don the l�fevest wh�le seated. Regard�ng quest�onna�re 
results, br�efng card type d�d not pred�ct knowledge 
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of oxygen mask �nformat�on, although only 36% knew 
that a tug was requ�red to start oxygen fow, whereas 
26% thought fow was act�vated by normal breath�ng 
and 26% were unable to prov�de an answer. Forty-one 
percent of subjects rated the�r ab�l�ty to operate the 
overw�ng ex�t as h�gh, wh�le only 22% could correctly 
descr�be the procedure. S�m�larly, wh�le 46% reported 
an ab�l�ty to open the foor level ex�t qu�ckly, only 8% 
could correctly descr�be how to do so. No attempt was 
made to d�scover �f these d�screpanc�es resulted from a 
lack of knowledge or descr�pt�ve d�ffculty. Br�efng card 
type also had no effect on responses about ex�t open�ng. 
In general, subject responses were better to quest�ons 
about �nformat�on presented �n both the pre-f�ght br�ef-
�ng and on the br�efng card, as the redundancy seemed 
to el�m�nate some of the apparent confus�on attendant 
to br�efng-card-only safety �nstruct�ons. 

Comb�ned, thesestud�esprov�deabr�efgl�mpse �ntothe 
var�ab�l�tyofcomprehens�ontestmethodsandfnd�ngson 
br�efng cards wrought by the 1985 NTSB recommenda-
t�ons. In the 2000 Safety Study, Emergency Evacuation of 
Commercial Airplanes, the NTSB recogn�zed some of the 
research that had been done s�nce �ts 1985 study and the 
pos�t�ve rev�s�ons to FAA gu�del�nes (e.g., AC 121-24A) 
that had resulted. however, they cont�nued to advocate 
thatpassengeract�ons �nemergenc�es andpost-emergency 
surv�val s�tuat�ons are dependent �n large part on the 
safety �nformat�on prov�ded, and that “many a�r carr�er 
safety br�efng cards do not clearly commun�cate safety 
�nformat�on to passengers. Therefore, the Safety Board 
bel�eves that FAA should requ�re m�n�mum comprehen-
s�on test�ng for safety br�efng cards.” 

In the �nter�m, FAA has amended AC 121-24 tw�ce 
(1999, 2003), and the SAE Cab�n Safety Prov�s�ons 
Comm�ttee, S-9, has recently rev�sed ARP-1384 (2006). 
however, content and procedures were the focus of these 
efforts. S�m�larly, a�rl�nes have adopted many changes to 
the�r safety br�efng cards, often �n response to acc�dent 
or �nc�dent reports, cab�n safety research fnd�ngs, or the 
result of operat�onal concerns �dent�fed �n av�at�on safety 
databases such as the Nat�onal Aeronaut�cs and Space 
Adm�n�strat�on(NASA)Av�at�onSafetyReport�ngSystem 
(ASRS). Many of the changes to br�efng card des�gn and 
content have been developed by �n-house caucus among 
cab�n safety tra�n�ng spec�al�sts, der�ved from cab�n safety 
�nformat�on presented �n workshops such as those held 
by the C�v�l Aerospace Med�cal Inst�tute (CAMI) and at 
�ndustry conferences ded�cated to �mproved cab�n safety. 
Depend�ng on the source, the effcacy of such changes 
rema�ns unver�fed. 

The present study was �ntended to address the current 
state of the art for a�rl�ne safety br�efng cards. It was 
mot�vated by the NTSB (2000) Safety Study recom-

mendat�ons, as well as research results demonstrat�ng 
that passenger attent�on to safety �nformat�on �s wan�ng 
(Johnson, 1979; Corbett & McLean, 2004 a, b). Further, 
many of the defc�ts �n passenger knowledge of av�at�on 
safety �nformat�on cont�nue to preva�l. The need for 
enhanced safety �nformat�on transfer on board a�rl�ners 
was further h�ghl�ghted by Cosper and McLean (2004), 
who found a ser�ous defc�ency �n the general ava�lab�l�ty 
of cab�n safety �nformat�on �n the publ�c doma�n, re�n-
forc�ng the �mportance of safety br�efng cards on board 
a�rl�ners. A study by the Austral�an Transportat�on Safety 
Bureau (ATSB, 2006), us�ng focus groups to evaluate 
n�ne contemporary safety br�efng cards, found “results 
of th�s process suggested that great var�at�on ex�sts �n the 
des�gn and content” of the safety cards – a re�terat�on 
of conclus�ons �n the 1985 NTSB Safety Study. In the 
ATSB study, effect�veness of the safety cards reportedly 
suffered from 1) excess�ve graph�cal clutter, 2) overly 
complex draw�ngs, and 3) overly s�mpl�st�c �llustrat�on, 
cons�dered unreal�st�c or unclear. These defc�enc�es were 
somet�mes ampl�fed by a lack of textual �nformat�on that 
further detracted from safety card effect�veness. Thus, �t 
would seem that comprehens�on of safety br�efng cards 
rema�ns problemat�cal. 

The extent to wh�ch safety br�efng cards enhance 
passenger act�on and surv�val �n emergenc�es �s d�rectly 
related to the clar�ty and comprehens�on of the safety 
�nformat�onprov�ded; thosequal�t�esneedtobeaddressed 
to assure that passengers are well served. Toward that 
end, evaluat�on of br�efng card p�ctor�als and p�ctograms 
currently �n use �n the u.S. was conducted to assess the�r 
comprehens�on by a w�de range of �nd�v�duals, as well as 
to prov�de d�rect�on for �mprovements to safety br�efng 
cards and br�efng card test methodolog�es. 

METHOD 

Participants 
In the current study, 785 part�c�pants were recru�ted 

from a var�ety of sources, �nclud�ng h�gh schools, publ�c 
offces, federal offces, cab�n safety workshops at CAMI, 
and the SAE Cab�n Safety Prov�s�ons Comm�ttee, S-9. 
More than 90% spoke Engl�sh as a frst language. 

Part�c�pant gender was fa�rly evenly spl�t w�th 358 
(46%) males and 427 (54%) females. Part�c�pant age 
rangedfrom15to63yearsand,except for thecorrelat�onal 
analyses, has been categor�zed for analys�s accord�ng to 
ISo 9186:2001 (Table 1). Educat�on level ranged from 
students currently �n h�gh school to doctoral graduates 
(Table 2). Part�c�pants reported hav�ng taken from 0-
2000 f�ghts over the most recent two years, w�th the 
largest number of f�ghts com�ng from act�ve-duty f�ght 
attendants (Table 3). Part�c�pants’ cab�n safety expert�se 
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Table 1 Table 2 
Subject Education Level Categories Subject Age Categories 

Age Frequency Percent 

15-30 years 566 72.1 

31-50 years 167 21.3 

51+ years 52 6.6 

Total 785 100.0 

Education Frequency Percent 

High School Student 341 43.4 

High School Diploma 234 29.8 

Associate's Degree 94 12.0 

Bachelor's Degree 90 11.5 

Master's / Doctorate 26 3.3 

Total 785 100.0 

Table 3 
Subject Commercial Flight History Categories 

Number of Flights in 
Previous 2 years Frequency Percent 

0-2 trips 366 46.6 

3-6 trips 188 24.0 

7-12 trips 81 10.3 

13+ trips 150 19.1 

Total 785 100.0 

Table 4 
Cabin Safety Expertise and Commercial Flight History 

Expertise Number of Flights in 
Previous 2 years Frequency Percent 

Adult Expert 0-2 trips 

3-6 trips 

7-12 trips 

13+ trips 

Total 

3 

20 

16 

118 

157 

1.9 

12.7 

10.2 

75.2 

100.0 

Adult Non-Expert 0-2 trips 

3-6 trips 

7-12 trips 

13+ trips 

Total 

86 

39 

22 

15 

162 

53.1 

24.0 

13.6 

9.3 

100.0 

Student Non-Expert 0-2 trips 

3-6 trips 

7-12 trips 

13+ trips 

Total 

277 

129 

43 

17 

466 

59.4 

27.7 

9.3 

3.6 

100.0 
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was based on the�r educat�onal/profess�onal status, w�th 
av�at�on �ndustry personnel be�ng categor�zed as experts, 
when compared w�th non-�ndustry adults and students. 
Cab�n safety expert�se andcommerc�alf�ghth�story,both 
w�th�n and between subject expert�se categor�es, may be 
seen �n Table 4. Correlat�ons among subject demograph�c 
var�ables are shown �n Table 5, w�th s�gn�fcant correla-
t�ons des�gnated by aster�sks. 

Stimulus Materials 
Forty-one p�ctor�als and p�ctograms selected from 

safety br�efng cards currently used by a�rl�nes, as well 
as seven ANSI Z535 graph�cal symbols present �n other 
modes of transportat�on or bu�ld�ngs, were �ncluded �n 
the study. (A�rl�nes and safety br�efng card des�gners w�ll 
not be �dent�fed.) The ANSI symbols were �ncluded �n 
support of a compan�on study of graph�cal ex�t s�gnage, 
as well as to allow the development of a symbol literacy 
index �ntended to prov�de an est�mate of part�c�pants’ 
general graphical IQ (see Append�x A). S�x sets of �nd�-
v�dual research booklets were created for the open-ended 
response and true-false/mult�ple-cho�ce comprehens�on 
test. The booklets cons�sted of an �nformed consent 
page, wr�tten �nstruct�ons, approx�mately 20 full-color 
p�ctor�als/p�ctograms and ten symbols, one to a page, 
w�th one, two, or three quest�ons about the mean�ng 
of the p�ctor�al/p�ctogram/symbol and space to record 
wr�tten responses on each page (See F�gure 1). The last 
page �n each booklet conta�ned a number of quest�ons 
related to a�rcraft cab�n safety. The order and select�on 
of the p�ctograph�c elements was random�zed for each 

set of booklets (see random�zat�on of p�ctor�al/p�ctogram 
categor�es for each test booklet order �n Append�x B). 

Procedure 
Part�c�pants were g�ven a research booklet �n e�ther 

an �nd�v�dual or group sett�ng. The research fac�l�tator 
d�rected part�c�pants to complete the consent form, 
rev�ew �nstruct�ons, and then answered �n�t�al quest�ons 
regard�ng the �nstruct�ons. upon the s�gnal to start the 
test, part�c�pants turned to the frst test page and began 
to answer the quest�ons. After complet�ng each response, 
each part�c�pant turned to the next page, w�thout ever 
be�ng allowed to return to a pr�or test booklet page, 
unt�l all p�ctor�als/p�ctograms/symbols and fll-�n-the-
blank quest�ons �n the test booklet had been addressed. 
The �nab�l�ty to return to a pr�or page was �ntended to 
preclude post hoc pr�m�ng and correct�ng of a prev�ously 
m�scomprehended p�ctor�al. The ent�re comprehens�on 
test requ�red about 30 m�nutes to complete. 

Data Collection/Analyses 
Wr�tten responses to the p�ctor�als/p�ctograms were 

reduced manually and entered �nto a M�crosoft Excel® 

spreadsheet.The true/false andmult�ple-cho�cequest�ons 
were scoredonlyaspercentagecorrect.TheANSI symbols 
were subjected to analys�s by the Stat�st�cal Package for 
the Soc�al Sc�ences (SPSS®) Text Analys�s for Surveys 2.0 
(2006) software package, followed by manual ver�fcat�on 
of the rel�ab�l�ty ach�eved by th�s analyt�cal techn�que. 
Th�s proved to be a v�able, effc�ent analyt�cal approach 
allowed by the m�n�mal var�ab�l�ty and generally short 

Table 5 

Correlation Matrix for Subject Demographics 

Demographic Gender Age Education Flights 

Individual Age r .055 

p .122 

N 785 

Education Level r .078* .734** 

p .029 .000 

N 785 785 

Number of flights r .029 .183** .189** 

p .420 .000 .000 

N 781 781 781 

Expertise Level r .061 .784** .750** .335** 

p .090 .000 .000 .000 

       

 
 

 

 
     

        

  

       

                   

  

                     

            

  

                            

                  

      

                          

                       

                       

              

N 785 785 785 781 

(Pearson r ; 2-tailed; p represents actual probability values; p * <.05 or ** <.01) 
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Figure 1. Sample test booklet page. 

format of the responses rece�ved for each symbol. In con-
trast, the responses to thep�ctor�als/p�ctogramswereoften 
lengthy, as well as h�ghly var�able l�ngu�st�cally, requ�r�ng 
manual scor�ng throughout. Therefore, a panel of fve 
judges frst establ�shed comprehens�on cr�ter�a for each 
p�ctor�al/p�ctogram before evaluat�ng the responses for 
correctness. Responses were frst rated as to whether the 
subject had answered the spec�fc quest�on asked (Type 
1 responses = spec�fc quest�on addressed, and Type 0 
responses = spec�fc quest�on not addressed), followed by 
categor�zat�on of the responses for the correctness of the 
answer w�th respect to the comprehens�on cr�ter�a. 

The comprehens�on est�mate related to each p�cto-
graph�c element was based on the correctness of the 
responses to quest�ons that had been addressed. These 
(Type 1) responses were categor�zed as follows: certain = 
response was correct and complete, likely = response was 
mostly correct but m�ss�ng a key element(s), arguable = 
response conta�ned words or �deas that �nd�cated part�al 
correctness but were amb�guous or unclear, suspect = 
response conta�ned words or �deas that were related but 
m�sconstrued, opposite = response conta�ned words or 
�deas that were related but contrad�ctory to the correct 
response, wrong = response was wrong, none = response 
was “don’t know,” and blank = no response was g�ven. 

Categor�zed responses were then transformed, us�ng a 
we�ght�ngalgor�thm,toy�eldp�ctor�al/p�ctogramcompre-
hens�onscores.Frequencyofresponses �neachcomprehen-
s�on category was der�ved for each p�ctor�al/p�ctogram. 

The frequenc�es for each comprehens�on category were 
then d�v�ded by the “n” number of subjects respond�ng, 
except for blank responses, to get the percentage of total 
responses for each category. (Blank responses were not 
�ncluded �n the scor�ng algor�thm.) These percentages 
were mult�pl�ed by the comprehens�on category we�ghts 
as follows: certa�n x 1.0, l�kely x 0.75, arguable x 0.50, 
suspect x 0.25, oppos�te x -1.0, wrong and none x 0.0, 
and summed to obta�n the p�ctor�al/p�ctogram compre-
hens�on score, �.e., the percentage of total comprehens�on 
for any part�cular p�ctor�al/p�ctogram (see F�gure 2). Th�s 
method �s essent�ally a recap�tulat�on of the ISo 9186 
(2001) comprehens�on test methodology, except that 
the current analyt�cal convent�on conta�ned four levels 
of pos�t�ve comprehens�on �nstead of the three spec�fed 
�n ISo 9186, and the we�ght�ngs for the comprehens�on 
categor�es were adjusted to account for th�s mod�fca-
t�on. Th�s change �n scor�ng methodology was made to 
prov�de better character�zat�on of responses that were 
mostly correct but had a key element(s) m�ss�ng, as well 
as responses that were poorly structured l�ngu�st�cally, but 
wh�ch addressed the p�ctor�al/p�ctogram to some degree. 
In the many cases for wh�ch two or three quest�ons were 
asked to enhance the est�mate of comprehens�on, a com-
pos�te categor�zat�on (score) refected the comprehens�on 
revealed by the �nteract�on of the �nd�v�dual answers, not 
merely that produced by the�r averaged comprehens�on 
est�mates. 
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Response
Type 

Comprehension
Category Frequency Percent Weight Comprehension

Score 

1 Certain 58 43.28 1.00 43.28 

Likely 

Arguable 

Suspect 

6 

21 

35 

4.48 

15.67 

26.12 

0.75 

0.50 

0.25 

3.36 

7.84 

6.53 

Wrong 

None 

Blank 

8 

6 

1 

5.97 

4.48 

-

0.00 

0.00 

-

0.00 

0.00 

0.00 

Total 135 100 61.0% 

Figure 2. Categorized response frequencies transformed to yield comprehension score. 

Many of the spec�fc-quest�on-not-addressed (Type 
0) responses, espec�ally for p�ctor�als embedded w�th�n 
a larger p�ctogram, were related to more general themes 
�n the overall p�ctogram. Th�s �nd�cated that subjects 
were not necessar�ly unaware of the correct answer; they 
may have just focused on someth�ng other than what 
the quest�on had sought to determ�ne. These responses 
were segregated and categor�zed only accord�ng to cor-
rectness and apparent understand�ng of the �nformat�on 
they d�d prov�de, and form the bas�s for compar�sons 
between the comprehens�on of “spec�fc deta�ls” and 
p�ctograph�c “essence,” after Jentsch (1996) and S�lver 
and Perlotto (1997). 

P�ctor�al/p�ctogramcomprehens�onscoreswere further 
analyzed w�th respect to subject demograph�cs, part�cu-
larly gender, f�ght h�story, and cab�n safety procedures 
knowledge and exper�ence. All stat�st�cal analyses were 
conducted us�ng SPSS® 15.0 (2006). 

RESULTS 

Comprehens�on data and �nd�v�dual results are pro-
v�ded �nAppend�xCfor15of the41p�ctor�als/p�ctograms 
tested �n the study. (The rema�n�ng p�ctor�als/p�ctograms 
w�ll be analyzed and presented �n a subsequent report.) 
The assoc�ated test booklet page �s d�splayed, each p�c-
tor�al/p�ctogram �s �dent�fed by category and sequence 
number, and thecomprehens�oncr�ter�on for each related 
test quest�on �s stated. Th�s �s followed by tables show-
�ng categor�es of responses and comprehens�on scores, 
as well as short summar�es of spec�fc results. The use of 
s�x d�fferent test booklets hav�ng d�fferent random�zed 
sequences of p�ctor�als/p�ctograms y�elded d�fferences �n 
the exact number of responses for each. 

A matr�x of the comprehens�on scores �s d�splayed �n 
Table 6. Comprehens�on scores based on the �nd�v�dual 
quest�on(s) for each p�ctor�al/p�ctogram ranged from 
28.8% to 96.3%, w�th a mean comprehens�on of 65.0%. 

These scores were der�ved from Type 1 responses only, 
�.e., those responses d�rected to the spec�fc quest�on(s) 
that was asked. Compos�te comprehens�on scores were 
also der�ved from the Type 1 responses; however, these 
scores were related to the comprehens�on ev�denced by a 
combinationof the responses to �nd�v�dualquest�onsabout 
the part�cular p�ctor�al/p�ctogram. The compos�te scores 
ranged from 39.8% to 85.3%, w�th a mean of 64.7%. A 
fnal “overall” comprehens�on score was der�ved for p�c-
tor�als/p�ctograms, wh�ch �ncluded Type 0 responses that 
�nd�cated some degree of general understand�ng but d�d 
not address the spec�fc quest�on(s) that had been asked. 
The Type 0 responses for each case were categor�zed as 
the Type 1 responses had been, and a we�ghted average 
of the compos�te and Type 0 comprehens�on scores was 
computed to obta�n the overall comprehens�on scores, 
wh�ch ranged from 38.8% to 85.3% w�th a mean of 
64.7%. 

To prov�de further character�zat�on of the comprehen-
s�on scores w�th respect to �nd�v�dual subject d�fferences, 
subject demograph�cs were used to d�scr�m�nate among 
alternate explanat�ons for the effects seen. As can be seen 
�n Table 5, both age and educat�on level were s�gn�fcantly 
correlated w�th f�ght h�story and cab�n safety expert�se 
and were not �ncluded �n further analys�s. Although f�ght 
h�story and cab�n safety expert�se were also s�gn�fcantly 
correlated, thesedemograph�cvar�ableswereused toassess 
the �nfuence of cab�n safety knowledge and exper�ence 
on safetybr�efngcardcomprehens�on.Theseassoc�at�ons 
and the�r s�gn�fcance are also presented �n Append�x C. 
There were no gender d�fferences for any of the br�efng 
card comprehens�on scores. 

A symbol l�teracy �ndex der�ved from subject responses 
to the seven ANSI standard symbols had been �ntended 
to prov�de better understand�ng of response and compre-
hens�on d�fferences. however, �nd�v�dual symbol l�teracy 
averaged 75%, w�thout d�fferences among or w�th�n any 
subject subgroups, even though the four most common 
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Table 6 
Comprehension Scores 

Pictographic Element Sequence
Number 

Individual 
Question 
Scores 

Composite
Scores 

Pictogram
Overall 
Score 

1. Oxygen Equipment Usage 
2. No Smoking in Lavatory 
3. Seat Belt Usage 
4. Seat Belt Usage 
5. Overhead Bin Safety 
6. Warning 
7. Emergency Exits 
8. Water Evacuation 
9. Flotation Device Usage 
10. No Smoking in Lavatory 
11. Brace Position 
12. Emergency Exits 
13. Floor Marking of Exit 
14. Oxygen Equipment Usage 
15. Flotation Device Usage 

Mean 

O1 
L3 
B1 
T1 

OB1 
W1 

FLEX2 
WE3 
FDC1 

L4 
BP3 

OWEX1 
FL2 
O2 

FD2 

56.0 / - / -
81.0 / - / -
85.1 / - / -
78.5 / - / -
73.7 / - / -
37.1 / - / -
57.7 / - / -
56.6 / 75.6 / -
45.6 / 57.3 / -
96.3 / 61.0 / -
76.8 / 60.3 / -
71.8 / 68.4 / -
82.8 / 68.5 / -
65.2 / 59.3 / -
54.5 / 62.1 / 28.8 

65.0% 

-
-

85.3 
81.3 
73.9 
39.8 
60.0 
66.5 
47.4 
74.6 
68.6 
59.0 
71.3 
63.8 
49.4 

64.7% 

56.0 
81.0 
85.3 
81.3 
73.9 
38.8 
58.5 
66.5 
47.4 
74.6 
68.6 
58.9 
70.2 
59.7 
49.1 

64.7% 

ANSIsymbolsach�evedcomprehens�onscoresabove90% 
(seeAppend�xA).Thus,wh�le general symbol l�teracy was 
greater than the ISo 9186 (2001) standard m�n�mum of 
67%, �t fell below the 85% success cr�ter�on ant�c�pated 
by ANSI Z535 (2002). 

DISCUSSION 

The results of th�s study recap�tulate the fnd�ngs by 
the NTSB (1985, 2000) and the ATSB (2006), as well 
as the larger research l�terature on safety br�efng card 
comprehens�on. Whether 1) gaug�ng comprehens�on v�a 
spec�fc responses toquest�onsabout �nd�v�dualp�ctor�als, 
2) comb�n�ng mult�ple responses to �nd�v�dual p�ctor�-
als or comb�n�ng responses to mult�ple p�ctor�als w�th�n 
p�ctograms to assess compos�te understand�ng, or 3) 
pool�ng quest�on-spec�fc and general responses to ga�n 
an est�mate of overall understand�ng, mean comprehen-
s�on scores were below the standard success cr�ter�on �n 
both ISo 9186 (2001) and ANSI Z535 (2002). Further, 
only 45.8% of the �nd�v�dual quest�on comprehens�on 
scores exceeded the ISo standard (67%), and only 8.3% 
exceeded ANSI cr�ter�a (85%). S�m�larly, the p�ctor�al/ 
p�ctogram comprehens�on scores were below the mean 
75%comprehens�on of theANSI symbols tested. In sum, 
comprehens�on was well below acceptable l�m�ts. 

The test booklet quest�ons were generally of the open-
ended var�ety and rece�ved a w�de range of responses, 
espec�ally for p�ctor�als that conta�ned mult�ple elements 
and/or mult�ple act�ons. The var�ety of responses was 

also greater for p�ctograms �n wh�ch ser�al act�ons were 
not t�ghtly l�nked p�ctor�ally. Part�c�pants also m�ssed 
spec�fc deta�ls �n certa�n p�ctor�als, espec�ally when the 
deta�ls were not the ma�n focus of the �ntended message. 
often such deta�ls would only be �dent�fed by those 
who were thoroughly fam�l�ar w�th the act�v�ty be�ng 
dep�cted. (Recall that the four ANSI symbols people 
encounter almost da�ly had over 90% comprehens�on.) 
Th�s constellat�on of effects re�nforces the conclus�on that 
comprehens�on of br�efng card p�ctor�als and p�ctograms 
�s related to fam�l�ar�ty of the referent(s) to wh�ch the 
p�ctor�als/p�ctograms apply. 

The demograph�cs of the 785 part�c�pants �n the study 
were w�dely d�verse w�th regard to age, educat�on level, 
commerc�alf�ghth�story, andcab�n safety expert�se; thus, 
part�c�pants formed a broad-based assessment tool for 
determ�n�ng comprehens�on v�s-à-v�s fam�l�ar�ty of the 
p�ctor�als and p�ctograms. The large correlat�ons among 
demograph�c var�ables were produced by the progress�ve 
expert�se assoc�ated w�th advanc�ng age, educat�on, and 
number of f�ghts taken w�th�n the preced�ng two years; 
however, �t was the �nclus�on of cab�n safety profes-
s�onals �n the subject sample that allowed �nstruct�ve, 
d�scr�m�nat�ve compar�sons based on f�ght h�story and 
cab�n safety expert�se. Ch�-square analyses on fve of the 
p�ctor�als, �.e., no smok�ng �n lavatory, seat belt usage (2), 
emergency ex�ts, and oxygen equ�pment usage, found 
no d�scr�m�nat�ve assoc�at�on of f�ght h�story and cab�n 
safety expert�se; �mportantly, no smok�ng s�gns and seat 
belt usage are common act�v�t�es �n everyday l�fe, and 
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both emergency ex�ts and oxygen equ�pment usage are 
verbally br�efed before every f�ght. Ch�-square analyses 
for the rema�n�ng ten p�ctor�als (66.7% of the total) 
refected a s�gn�fcant d�scr�m�nat�ve assoc�at�on of cab�n 
safety expert�se w�th comprehens�on, w�th f�ght h�story 
prov�d�ng added explanatory power for seven of those ten 
p�ctor�als. These effects were part�cularly ev�dent for the 
p�ctor�als/p�ctograms w�th lower comprehens�on scores, 
�.e., p�ctor�als that were less well understood overall. 
Comb�ned, these results �nd�cate that comprehens�on of 
these p�ctor�als/p�ctograms �s, �ndeed, t�ed to the fam�l-
�ar�ty that cab�n safety profess�onals and h�gh-f�ght-t�me 
passengers have w�th safety br�efngs and br�efng cards. 
Thus, the results �nd�cate that safety br�efng card p�cto-
r�als/p�ctograms need to be des�gned and �mplemented 
w�th respect to nov�ce passengers, �.e., those who do not 
have a prepotent understand�ng of the des�gn and opera-
t�on of transport a�rcraft, emergency equ�pment, and/or 
a�rcraft emergency procedures. 

Product�on of br�efng card mater�als would beneft 
from appl�cat�on of well-known educat�onal pr�nc�ples 
and �nstruct�onal techn�ques from outs�de av�at�on, 
whether produced by profess�onal graph�cs des�gners or 
�n-house a�rl�ne cab�n safety profess�onals. however, care 
must be taken to assure that �nd�v�duals who form an 
expert system w�th regard to cab�n safety �nformat�on are 
aware that others do not see the same pictographic vision 
they �ntend to �nstant�ate. The fnd�ng by ATSB (2006) 
of excess�ve graph�cal clutter, overly complex draw�ngs, 
and overly s�mpl�st�c �llustrat�ons cons�dered unreal�st�c 
or unclear suggests a rel�ance on br�efng card des�gners 
who know the �nformat�on so well that the�r attent�on 
naturally focuses on the elements that best portray the 
message and d�sregards �nformat�on or structure that de-
tracts. Fa�lure to test the comprehens�on of br�efng card 
mater�als adequately obscures such shortcom�ngs. 

Thecomprehens�on testmethods reportedhere�nwere 
des�gned to el�c�t the largest amount of �nformat�on pos-
s�ble, necessar�ly w�thout regard to the effort requ�red for 
scor�ng. In add�t�on to s�mply obta�n�ng comprehens�on 

scores, a pr�mary goal was to �nvest�gate the cogn�t�ve 
aspectsof the responses.Mult�ple scor�ngalgor�thmswere 
appl�ed to almost all p�ctor�als/p�ctograms presented, ex-
cept for the twop�ctor�als (one true/false andonemult�ple 
cho�ce), wh�ch rece�ved l�m�ted responses based only on 
thecho�ces ava�lable.For these twoquest�ons, therewasno 
ab�l�ty to probe part�c�pants’ th�nk�ng, lead�ng to a s�mple 
comprehens�on score based on test quest�on format and 
content. Incontrast, theopen-endedresponsesallowedfor 
deeper �ns�ght regard�ng part�c�pants’ understand�ng and 
showed clearly why open-ended tests are cons�dered the 
gold standard of cogn�t�ve comprehens�on test�ng. Com-
par�son of scores across the quest�on-spec�fc, compos�te, 
and overall comprehens�on scor�ngalgor�thms foundthat 
ne�ther method was super�or to the others, suggest�ng 
that use of any of the scor�ng algor�thms for open-ended 
quest�ons would be acceptable. use of the true/false or 
mult�ple cho�ce test�ng approach would be suscept�ble to 
the expert system confounds, descr�bed above, and would 
be much less dependable w�th respect to assur�ng proper 
passenger safety educat�on. For any of these methods, 
however, the adjunct�ve use of behav�oral comprehens�on 
test�ng would prov�de the ult�mate guarantee. 

Add�t�onal safety br�efng card elements that could 
ass�st �n the passenger educat�on process would �nclude 
some amount of textual �nformat�on to focus attent�on, 
h�ghl�ghtconcepts, ands�mpl�fycomplexp�ctor�als/p�cto-
grams. Such clar�fcat�ons to make the safety �nformat�on 
more mean�ngful could be expected to �mprove the poor 
passengerattent�ontobr�efngcardsprevalent throughout 
commerc�al av�at�on (Corbett & McLean, 2004a) and 
enhance the personal knowledge and understand�ng of 
typ�cal passengers. Standard�zat�on of val�dated safety 
br�efng card �nformat�on and presentat�on methods 
across the a�rl�ne �ndustry would prov�de not only a well-
founded, cons�stent safety message, but also a degree of 
fam�l�ar�ty and, therefore, comprehens�on never before 
seen. F�nally, adequate conveyance of safety �nformat�on 
to passengers w�ll avo�d delays and d�ffcult�es that could 
result �n �njur�es and fatal�t�es when emergenc�es occur. 
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APPENDIX A 

ANSI Symbols Used to Derive Symbol Literacy Score 

STDS1 STDS2 STDS3 

STDS5 STDS6 STDS4 

STDS7 

A-1 



  

      

       

    

   

      

   

    

   

  

Table A-1 
Comprehension Scores for ANSI Symbols 

Pictographic Element Sequence Number Comprehension Score 

Restrooms for men and women 

Fire extinguisher 

Stop 

No entry for vehicle 

Biohazard 

Safety alert 

Prohibited 

STDS1 

STDS2 

STDS3 

STDS4 

STDS5 

STDS6 

STDS7 

93.0 

97.6 

95.2 

40.5 

58.7 

54.3 

91.8 

Mean 75.9% 

A-2 



  
      

    

       

       

     

        

         

      

       

    

            

         

    

     

      

     

        

     

APPENDIX B 

Table B-1 
Comprehension Test Booklet Pictorial and Symbol Categories 

Symbol Category Number Sequence 

STDS ANSI Standard Symbols STDS1 – STDS7 

O Oxygen Equipment Usage O1 – O3 

WE Water Evacuation WE1 – WE4 

FLEX Emergency Exits (Floor Level) FLEX1 – FLEX6 

OWEX Emergency Exits (Over Wing) OWEX1 – OWEX6 

BP Brace Position BP1 – BP4 

FD Flotation Device FD1 – FD3, FDC1 

OB Overhead Bins OB1 

TLS Take off – Landing – Surface Movement TLS1 – TLS3 

L No Smoking in Lavatory L1 – L4 

B Seatbelts B1 

T Turbulence T1 

FL Floor Lighting FL1 – FL2 

W Warning W1 – W2 

GRMN Exit Symbol without Context GRMN1 – GRMN4 

GRMN Exit Symbol in Context GRMN2C, 3C, 5C, 6C 

B-1 



            

      

           

      

          

          

      

      

       

              

            

      

      

             

        

         

          

      

      

      

      

Table B-2 
Randomized Test Booklet Contents 

Booklet A Booklet B Booklet C Booklet D Booklet E Booklet F 

STDS1 STDS7 GRMN3/5C GRMN1 STDS1 O3 

WE2 FLEX5 STDS1 T1 OB1 STDS6 

STDS6 STDS4 FD2 02 STDS2 FD3 

BP1 OWEX4 STDS2 STDS1 O1 STDS3 

B1 STDS1 OWEX6 BP1 STDS4 FLEX2 

GRMN1 GRMN2/2C STDS3 STDS4 FLEX1 STDS5 

STDS5 W2 BP2 W2 STDS5 OWEX3 

FL2 STDS5 L4 STDS3 FL2 STDS2 

STDS3 O2 STDS4 WE4 STDS6 BP3 

FLEX4 STDS6 TLS1 STDS5 FD1 STDS4 

GRMN3/2C TLS2 STDS5 OWEX1 OWEX2 GRMN3 

O1 WE1 FLEX6 FD3 BP2 B1 

STDS4 STDS3 STDS7 STDS2 STDS3 STDS1 

OWEX5 FD1 WE3 FL1 GRMN1/3C W1 

STDS2 L2 STDS6 STDS6 GRMN2 GRMN2/5C 

FDC1 GRMN3 O3 GRMN2/2C STDS7 L3 

STDS7 STDS2 GRMN1 L1 L2 STDS7 

FD2 T1 FL1 STDS7 TLS3 FL1 

T1 BP4 FDC1 FLEX3 W1 TLS1 

GRMN4/6C GRMN4/6C GRMN4/6C GRMN4/6C GRMN4/6C GRMN4/6C 

B-2 



     

  
    

   

      

       

     

     

     

       
         

        

   

APPENDIX C 

Individual Pictorial / Pictogram Results 

1. 

A ccording to th is p ictogram , the oxygen m asks 
w ill deploy from overhead during a fire so that 
all passengers can breathe w hile they w ait to 
evacuate. 

T rue False 

O 1 

Oxygen Equipment Usage (O1) 

Comprehension criterion: False. 

Oxygen Equipment Usage (O1) Question Score 
(True / False) 

Comprehension Category Frequency Percent Weight Comprehension Score 

Certain 

Wrong 

149 

117 

56.00 

44.00 

1.00 

0.00 

56.00 

0.00 

Total 266 100 56% 

All 266 subjects who received this oxygen equipment usage pictorial responded. Chi-square
analysis revealed a positive association of cabin safety expertise [ 2 (2, N = 266) = 61.19, p<.01] 
and number of flights [  2 (3, N = 265) = 46.16, p<.01] with comprehension. Without the 
responses from Cabin Safety experts, the comprehension score fell to 45.6%. 

C-1 



 

       

       

     

       

       

       

         

   
   

      
    
 

     
  
  

2. 

• According to this 
pictogram, smoking is 
allow ed 

– A. when the captain is 
talking on the public 
address system . 

– B. when m usic is playing. 
– C. never. 
– D. anytim e. 

No Smoking in Lavatory (L3) 

Comprehension criterion: Multiple answer choice “C” was correct. 

No Smoking in Lavatory (L3) Question Score 
(Multiple Choice) 

L3 

Comprehension Category Frequency Percent Weight Comprehension Score 

Certain 

Wrong 

Blank 

98 

23 

1 

81.00 

19.00 

-

1.00 

0.00 

-

81.00 

0.00 

0.00 

Total 122 100 81% 

Usable analytical n (121) does not include “blank” responses. 

Chi-square analysis revealed that comprehension was not differentially associated with cabin 
safety expertise or flight history. 

C-2 



3. 

• Fully describe w hat you 
think this pictogram 
m eans. 

B1 

Seat Belt Usage (B1) 

Comprehension criterion: Keep seat belt fastened at all times during flight. 

Seat Belt Usage (B1) Question Score 

    
   

      

 
 

 
     

     

      

      

      

      

      

            

     

         

  
 

Response
Type 

Comprehension
Category Frequency Percent Weight Comprehension

Score 

1 Certain 159 62.84 1.00 62.84 

Likely 66 26.08 0.75 19.56 

Arguable 11 4.35 0.50 2.18 

Suspect 14 5.53 0.25 1.38 

Opposite 2 0.79 -1.00 -0.79 

Wrong 1 0.40 0.00 0.00 

Blank 2 - - 0.00 

Total 255 100 85.1% 

Usable analytical n (253) does not include “blank” responses. 

Of the 257 subjects who received this seat belt usage pictorial, 253 (98.4%) subjects answered 
the specific question asked, and two failed to respond at all. Chi-square analysis revealed that 
comprehension was not differentially associated with cabin safety expertise or flight history.  

C-3 



      

 
 

 
     

     

      

      

      

      

      

           

     

         

 
     

               

    

         

 

         

   

Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Opposite 

Wrong 

While in flight and while seated please ensure your seatbelt is fastened at all 
times. 

Prepare for turbulence. 

How you should properly sit on a plane. 

Safety seat belt. 

You can unfasten your seatbelt at cruise altitude. 

Altitude sickness. 

Seat Belt Usage (B1) Composite Score 

Response
Type 

Comprehension
Category Frequency Percent Weight Comprehension

Score 

1 Certain 160 63.24 1.00 63.24 

Likely 66 26.08 0.75 19.56 

Arguable 10 3.95 0.50 1.98 

Suspect 14 5.53 0.25 1.38 

Opposite 2 0.79 -1.00 -0.79 

Wrong 1 0.40 0.00 0.00 

Blank 2 - - 0.00 

Total 255 100 85.3% 

Usable analytical n (253) does not include “blank” responses. 

The lack of any Type 0 responses yields an identical overall comprehension score.  

C-4 



4. 

• D escribe exactly w hat you th ink this pictogram 
m eans. 

T1 

Seat Belt Usage in Turbulence (T1) 

Comprehension criterion: Do not unfasten your seat belt during turbulence. 

Seat Belt Usage in Turbulence (T1) Question Score 

 
 

 
     

     

      

      

      

      

      

      

              

      

  
        

 
   

       

Response
Type 

Comprehension
Category Frequency Percent Weight Comprehension

Score 

1 Certain 228 58.46 1.00 58.46 

Likely 60 15.38 0.75 11.54 

Arguable 53 13.59 0.50 6.80 

Suspect 38 9.74 0.25 2.44 

Opposite 3 0.77 -1.00 -0.77 

Wrong 5 1.28 0.00 0.00 

None 3 0.77 0.00 0.00 

Blank 7 - - 0.00 

Total 397 100 78.5% 

Usable analytical n (390) does not include “blank” responses. 

Of the 397 subjects who received this seat belt usage in turbulence pictogram, 390 (98.2%)
subjects answered the specific question asked about the pictorial, and seven subjects failed to 
respond at all. Chi-square analysis revealed that comprehension was not differentially associated 
with cabin safety expertise or flight history. 
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Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Opposite 

Wrong 

Seatbelts should remain fastened while seated in the event of turbulence. 

Do not unbuckle when plane is in the air. 

Sit and buckle up the correct way. 

To buckle or unbuckle lift up or down. 

It is safe to unbuckle. 

Open your seatbelt when aircraft is on the water. 

Seat Belt Usage in Turbulence (T1) Composite Score 

Response
Type 

Comprehension
Category Frequency Percent Weight Comprehension

Score 

1 Certain 230 58.97 1.00 58.97 

Likely 85 21.79 0.75 16.34 

Arguable 42 10.77 0.50 5.39 

Suspect 22 5.64 0.25 1.41 

Opposite 3 0.77 -1.00 -0.77 

Wrong 5 1.28 0.00 0.00 

None 3 0.77 0.00 0.00 

Blank 7 - - 0.00 

Total 397 100 81.3% 

Usable analytical n (390) does not include “blank” responses. 

The lack of any Type 0 responses yields an identical overall comprehension score.  

C-6 



5. 

• Fully describe w hat you think this pictogram m eans. 

O B1 

 

         

           

 
 

 
     

     

      

      

      

      

      

                 

      

         

       

Overhead Bin Safety (OB1) 

Comprehension criterion: Be prepared to catch falling items when opening the overhead bin. 

Overhead Bin Safety (OB1) Question Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 

Likely 

66 

27 

50.38 

20.61 

1.00 

0.75 

50.38 

15.46 

Arguable 

Suspect 

Opposite 

Wrong 

15 

19 

2 

2 

11.45 

14.50 

1.53 

1.53 

0.50 

0.25 

-1.00 

0.00 

5.73 

3.62 

-1.53 

0.00 

Blank 1 - - 0.00 

Total 132 100 73.7%* 

Usable analytical n (131) does not include “blank” responses. 

* Of the 132 subjects who received this overhead bin safety pictogram, 131 (99.2%) subjects 
answered the specific question asked about the pictorial, and one subject failed to respond at all. 
Chi-square analysis revealed an association of cabin safety expertise [  2 (12, N = 132) = 22.33, 
p = .04] with comprehension.  
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Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Opposite 

Wrong 

Be careful when opening overhead compartments. Make sure that your items 
don’t fall out and injure passengers. 

Be careful opening bin. 

Push your bag completely into the bin so it doesn’t fall out when the door is 
opened to hit someone. 

Something about luggage falling. 

Exactly how to put the suitcase up. 

Ask the person below where you want to put your bag if it’s okay or if it will fit. 

Overhead Bin Safety (OB1) Composite Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 66 50.38 1.00 50.38 

Likely 

Arguable 

Suspect 

Opposite 

Wrong 

Blank 

27 

16 

18 

2 

2 

1 

20.61 

12.21 

13.74 

1.53 

1.53 

-

0.75 

0.50 

0.25 

-1.00 

0.00 

-

15.46 

6.11 

3.44 

-1.53 

0.00 

0.00 

Total 132 100 73.9%* 

Usable analytical n (131) does not include “blank” responses. 

* Of the 132 subjects who received this overhead bin safety pictogram, 131 (99.2%) subjects 
answered the specific question asked about the pictorial, and one subject failed to respond at all. 
Chi-square analysis revealed an association of cabin safety expertise [  2 (12, N = 132) = 22.26, 
p = .04] with comprehension. Without the responses from Cabin Safety experts, the composite 
comprehension score fell to 71.3%. 

The lack of any Type 0 responses yields an identical overall comprehension score.  
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6. 

Warning (W1) 

Comprehension criterion: Warning! Look out the window and do not open the door or exit if you 
see smoke, fire, or dangerous debris. 

• Study this entire 
pictogram . 

• N ow , describe exactly 
w hat you think this section 
m eans. 

W 1 

          

        

         
  

 
 

 
     

     

      

      

      

      

      

      

          

      

         

   
 

   
     

Warning (W1) Question Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 52 25.49 1.00 25.49 

Likely 37 18.14 0.75 13.60 

Arguable 25 12.25 0.50 6.13 

Suspect 26 12.75 0.25 3.19 

Opposite 23 11.27 -1.00 -11.27 

Wrong 26 12.75 0.00 0.00 

None 15 7.35 0.00 0.00 

Blank 8 - - 0.00 

Total 212 100 37.1%* 

Usable analytical n (204) does not include “blank” responses. 

* Of the 253 subjects who received this warning pictogram, only 204 (80.6%) answered the 
specific question asked about the pictorial, whereas 41 subjects (16.2%) responded with general 
information about other elements of the pictogram, and eight subjects failed to respond at all. 
Chi-square analysis revealed an association of cabin safety expertise [  2 (14, N=212) = 73.87, p
< .01] and flight history [  2 (21, N=212) = 54.01, p < .01] with comprehension. 
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Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Opposite 

Wrong 

If you look outside an exit and you see smoke, fire, or debris, do not use the exit. 

Check out the windows at all times to make sure you don’t exit to something bad. 

Watch for smoke, fire, and glass. 

Telling you what to do in case of fire. 

Don’t look to see smoke, fire, or broken glass. 

Break glass if fire occurs. 

Warning (W1) Type 1 Composite Score 

Response
Type 

Comprehension
Category Frequency Percent Weight Comprehension

Score 

1 Certain 52 25.37 1.00 25.37 

Likely 41 20.00 0.75 15.00 

Arguable 27 13.17 0.50 6.59 

Suspect 25 12.20 0.25 3.05 

Opposite 21 10.24 -1.00 -10.24 

Wrong 23 11.22 0.00 0.00 

None 16 7.80 0.00 0.00 

Blank 7 - - 0.00 

Total 212 100 39.8% 

Usable analytical n (205) does not include “blank” responses. 

The question-specific responses were also judged for general understanding of the entire 
pictogram. Chi-square analysis revealed an association of cabin safety expertise [  2 (14, N=212) 
= 89.56, p < .01] and flight history [  2 (21, N=212) = 55.18, p < .01] with comprehension.
Without the responses from the Cabin Safety experts, the composite comprehension score fell to 
only 26.1%. 

The Type 0 scores were then scored for general information relative to overall comprehension of 
the pictogram. 
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Warning (W1) Type 0 Composite Score 

Response
Type 

0 

Comprehension
Category 

Likely 

Frequency 

1 

Percent 

2.44 

Weight 

0.75 

Comprehension
Score 

1.83 

Arguable 14 34.14 0.50 17.07 

Suspect 24 58.54 0.25 14.64 

Wrong 2 4.88 0.00 0.00 

Total 41 100 33.5% 

Comprehension
Category Typical Type 0 Responses 

Likely 

Arguable 

Suspect 

Wrong 

There are 6 exits marked by lights, go to them and check the windows before 
opening/inflating emergency hatch. Then jump (not sit) on the slide and run off. 

It tells you where the exits are and in what weather not to leave the plane. Also 
shows how to leave the plane and not to smoke, carry luggage, and that the area 
may be slick. 

In case of emergency, here are some exits. 

How to handle hazards. 

An overall comprehension score for the pictogram was derived from combining both the Type 1 
composite comprehension score and the comprehension score produced by categorization of the 
Type 0 responses, which were related to the general essence of the pictorial/pictogram, as 
opposed to the question-specific content being sought. A weighted average of the Type 1 and 
Type 0 composite comprehension scores suggests general overall comprehension of about 
38.8%. 
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7. 
• T hese tw o pictogram s are presen ted together on a 

briefing card . Study them both. 
• W hy do you think there are separate pictogram s for 

A and B ? 

FLE X2 

Emergency Exits (FLEX2) 

Comprehension criterion: Pictogram A presents operating instructions for a floor-level exit and 
pictogram B presents operating instructions for an overwing exit. 

Emergency Exits (FLEX2) Question Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 

Likely 

19 

36 

16.81 

31.86 

1.00 

0.75 

16.81 

23.90 

Arguable 29 25.66 0.50 12.83 

Suspect 19 16.81 0.25 4.20 

Wrong 8 7.08 0.00 0.00 

None 2 1.77 0.00 0.00 

Blank 1 - - 0.00 

Total 114 100 57.7%* 

Usable analytical n (113) does not include “blank” responses. 

* Of the 125 subjects who received this emergency exits pictogram, 113 (90.4%) attempted to 
answer the specific question asked about the pictorials, whereas 11 subjects (8.8%) responded 
with general information about other elements of the pictogram, and one subject failed to 
respond at all. Chi-square analysis revealed an association of cabin safety expertise [  2 (10, N = 
113) = 45.20, p < .01] and number of flights [ 2 (15, N = 113) = 31.48, p < .01] with 
comprehension. 
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Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Wrong 

A is giving directions on how to evacuate using the doors. B is giving direction on 
how to open the over wing exit. They are two different types of exits on the 
aircraft. 

One shows how to get out on wing the other shows how to get out at other spots. 

Two different doors. 

Smaller area of evacuation 

They are two different wings to the plane. 

Emergency Exits (FLEX2) Composite Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 22 19.47 1.00 19.47 

Likely 

Arguable 

Suspect 

36 

29 

17 

31.86 

25.66 

15.04 

0.75 

0.50 

0.25 

23.89 

12.83 

3.76 

Wrong 

None 

Blank 

7 

2 

1 

6.19 

1.77 

-

0.00 

0.00 

-

0.00 

0.00 

0.00 

Total 114 100 60.0%* 

Usable analytical n (113) does not include “blank” responses. 

* The 114 question-specific responses were also judged for general understanding of the entire 
pictogram. Chi-square analysis revealed an association of cabin safety expertise [  2 (10, N = 
113) = 41.09, p < .01] and number of flights [ 2 (15, N = 113) = 29.12, p = .02] with 
comprehension. Without the responses from Cabin Safety experts, the composite comprehension 
score fell to 51.4%. 

The Type 0 scores were then scored for general information relative to overall comprehension of 
the pictogram. 

Emergency Exits (FLEX2) Type 0 Composite Score 

Response
Type 

Comprehension
Category Frequency Percent Weight Comprehension

Score 

0 Likely 3 27.27 0.75 20.45 

Arguable 4 36.36 0.50 18.18 

Suspect 2 18.18 0.25 4.55 

Wrong 2 18.18 0.00 0.00 

Total 11 100 43.2% 
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Comprehension
Category Typical Type 0 Responses 

Likely 

Arguable 

Suspect 

Wrong 

Where the exits are located and what not to take. 

Exits out of the plane. 

Fire and water exit. 

Air flow. 

An overall comprehension score for the pictogram was derived from combining both the Type 1 
composite comprehension score and the comprehension score produced by categorization of the 
Type 0 responses, which were related to the general essence of the pictorial/pictogram, as 
opposed to the question-specific content being sought. A weighted average of the Type 1 and 
Type 0 composite comprehension scores suggests general overall comprehension of about 
58.5%. 

8. 

Water Evacuation (WE3) 

• Fully describe w hat you think segm ent 4 m eans. 

• Fully describe w hat you think segm ent 7 m eans. 

W E3 

               
      

 

   

 
     

           

      

     

   

       

       

(a.) Comprehension criterion: Inflate your lifevest at or outside the exit as you prepare to 
board the life raft. 
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Water Evacuation (WE3) Question (a) Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 27 20.93 1.00 20.93 

Likely 

Arguable 

Suspect 

Wrong 

None 

28 

39 

22 

12 

1 

21.71 

30.23 

17.05 

9.30 

0.78 

0.75 

0.50 

0.25 

0.00 

0.00 

16.28 

15.12 

4.26 

0.00 

0.00 

Blank 1 - - 0.00 

Total 130 100 56.6%* 

Usable analytical n (129) does not include “blank” responses. 

* Of the 130 subjects who received this water evacuation pictogram, 129 (99.2%) answered the 
specific question asked about the segment 4 pictorial, and one subject failed to respond. Chi-
square revealed an association of cabin safety expertise [  2 (12, N = 130) = 57.48, p < .01] and 
number of flights [  2 (15, N = 130) = 96.45, p < .01] with comprehension. 

Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Wrong 

Inflate vest upon exiting aircraft. 

Pull cord to inflate the life vest. 

Wear safety vest when exiting over water. 

Life jackets are available. 

The lady’s life vest is not inflated right. 

(b.) Segment 7 comprehension criterion: Use the knife in the survival kit to cut the line tethering 
the life raft to the airplane. 

Water Evacuation (WE3) Question (b) Score 

Response 
Type 

1 

Comprehension 
Category 

Certain 

Frequency 

71 

Percent 

55.91 

Weight 

1.00 

Comprehension 
Score 

55.91 

Likely 

Arguable 

Suspect 

Wrong 

None 

20 

15 

10 

9 

2 

15.75 

11.81 

7.87 

7.09 

1.57 

0.75 

0.50 

0.25 

0.00 

0.00 

11.81 

5.91 

1.97 

0.00 

0.00 

Blank 3 - - 0.00 

Total 130 100 75.6%* 

Usable analytical n (127) does not include “blank” responses. 
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* Of the 130 subjects who received this water evacuation pictogram, 127 (97.7%) subjects 
answered the specific question asked about the segment 7 pictorial, and three failed to respond. 
Chi-square analysis revealed that comprehension was not differentially associated with cabin 
safety expertise or flight history. 

Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Wrong 

Cut lanyard securing raft to aircraft using raft knife. 

You must disconnect the life raft from the plane so the plane doesn’t drag it 
down. 

What you should do to cut the rope. 

Pull on the cord to release the raft. 

Hold on in case of emergency. 

Water Evacuation (WE3) Composite Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 31 24.03 1.00 24.03 

Likely 46 35.66 0.75 26.75 

Arguable 36 27.91 0.50 13.96 

Suspect 9 6.98 0.25 1.75 

Wrong 5 3.88 0.00 0.00 

None 2 1.55 0.00 0.00 

Blank 1 - - 0.00 

Total 130 100 66.5%* 

Usable analytical n (129) does not include “blank” responses. 

* The combined question-specific Type 1 responses were also judged for general understanding 
of the entire pictogram. Chi-square revealed an association of cabin safety expertise [  2 (12, N = 
130) = 43.94, p < .01] and number of flights [ 2 (15, N = 130) = 57.29, p < .01] with 
comprehension. Without the responses from Cabin Safety experts, the composite comprehension 
score fell to 60.2%. 

The lack of Type 0 responses produced an identical overall comprehension score.  
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9. 

Flotation Device Usage (FDC1) Question (a) Score 

• D escribe exactly w hat you th ink seg m ents 3 
and 4 m ean. 

FDC 1 

Flotation Device Usage (FDC1) 

(a.) Comprehension criterion: Buckle the lifevest straps and tighten.   

               

              

       

 
 

 
     

     

      

      

      

      

      

      

      

        

       
  

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 45 17.37 1.00 17.37 

Likely 40 15.44 0.75 11.58 

Arguable 65 25.10 0.50 12.55 

Suspect 42 16.22 0.25 4.06 

Wrong 57 22.01 0.00 0.00 

None 10 3.86 0.00 0.00 

Blank 6 - - 0.00 

Total 265 100 45.6%* 

Usable analytical n (259) does not include “blank” responses. 

* Of the 265 subjects who received this flotation device usage, 259 (97.7%) answered question 
(a), and six failed to respond. Chi-square analysis revealed an association of cabin safety
expertise [  2 (12, N = 265) = 65.65, p < .01] and number of flights [ 2 (18, N = 265) = 58.89, p < 
.01] with comprehension. 
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Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Wrong 

Buckle the life vest strap and tighten. 

Tighten the waist strap. 

How to buckle. 

Make sure it’s on completely. 

Attach strap from mother to child and another to the seat. 

(b). Comprehension criterion: Inflate the vest by pulling down on the red tab. 

Flotation Device Usage (FDC1) Question (b) Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 34 15.11 1.00 15.11 

Likely 

Arguable 

Suspect 

Wrong 

None 

91 

49 

9 

36 

6 

40.44 

21.78 

4.00 

16.00 

2.67 

0.75 

0.50 

0.25 

0.00 

0.00 

30.33 

10.89 

1.00 

0.00 

0.00 

Blank 40 - - 0.00 

Total 265 100 57.3%* 

Usable analytical n (225) does not include “blank” responses. 

* Of the 265 subjects who received this flotation device usage, 225 (84.9%) subjects answered 
question (b), and 40 failed to respond. Chi-square analysis revealed an association of cabin safety 
expertise [  2 (12, N = 265) = 98.51, p < .01] and number of flights [ 2 (18, N = 265) = 81.31, 
p < .01] with comprehension. 

Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Wrong 

Inflate one chamber by pulling the cord. 

Pull down to inflate. 

Inflate. 

Pull on straps. 

Take off seatbelt. 
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Flotation Device Usage (FDC1) Composite Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 

Likely 

22 

66 

8.46 

25.38 

1.00 

0.75 

8.46 

19.04 

Arguable 

Suspect 

Wrong 

None 

76 

55 

36 

5 

29.23 

21.15 

13.85 

1.92 

0.50 

0.25 

0.00 

0.00 

14.62 

5.29 

0.00 

0.00 

Blank 5 - - 0.00 

Total 265 100 47.4%* 

Usable analytical n (260) does not include “blank” responses. 

* The combined question-specific Type 1 responses were also judged for general understanding 
of the entire pictogram. Chi-square analysis revealed an association of cabin safety expertise [  2 

(12, N = 265) = 86.02, p < .01] and number of flights [ 2 (18, N = 265) = 68.78, p < .01] with 
comprehension. Without the responses from Cabin Safety experts, the composite comprehension 
score fell to 41.0%. 

The lack of Type 0 responses produced an identical overall comprehension score.  

10. 

No Smoking in Lavatory (L4) 

• Fully describe what you think this 
pictogram m eans. 

• W hy w ould it be im portant? 

L4 
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(a.) Comprehension criterion: No smoking in lavatory. 

No Smoking in Lavatory (L4) Question (a) Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 

Likely 

126 

5 

93.33 

3.70 

1.00 

0.75 

93.33 

2.78 

Suspect 

Wrong 

None 

1 

2 

1 

0.74 

1.48 

0.74 

0.25 

0.00 

0.00 

0.19 

0.00 

0.00 

Total 135 100 96.3% 

All 135 (100%) subjects who received this no smoking in lavatory pictorial answered question 
(a). Chi-square analysis revealed that comprehension was not differentially associated with cabin 
safety expertise or flight history. 

Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Suspect 

Wrong 

Do not smoke in the lavatory. 

No smoking. 

Do not sneak in the bathroom to smoke a cigarette. 

Don’t put cigarettes into sink or toilet. 

(b.) Comprehension criterion: There is a danger of causing a fire. 

No Smoking in Lavatory (L4) Question (b) Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 

Likely 

58 

6 

43.28 

4.48 

1.00 

0.75 

43.28 

3.36 

Arguable 

Suspect 

Wrong 

None 

21 

35 

8 

6 

15.67 

26.12 

5.97 

4.48 

0.50 

0.25 

0.00 

0.00 

7.84 

6.53 

0.00 

0.00 

Blank 1 - - 0.00 

Total 135 100 61.0% 

Usable analytical n (134) does not include “blank” responses. 
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Of the 135 subjects who received this no smoking in lavatory pictorial, 134 subjects (99.3%) 
answered question (b). Chi-square analysis revealed that comprehension was not differentially
associated with cabin safety expertise or flight history. 

Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Wrong 

You could start a fire. 

Start a fire or stop up sink or toilet. 

Because it is against the law and you could be fined. 

Smoking can set off the smoke or fire alarm. 

Smoking can disturb cabin pressure. 

No Smoking in Lavatory (L4) Composite Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 58 42.96 1.00 42.96 

Likely 

Arguable 

Suspect 

None 

23 

49 

4 

1 

17.04 

36.30 

2.96 

0.74 

0.75 

0.50 

0.25 

0.00 

12.78 

18.15 

0.74 

0.00 

Total 135 100 74.6% 

The combined question-specific Type 1 responses were also judged for general understanding of 
the entire pictogram. Chi-square analysis revealed that comprehension was not differentially 
associated with cabin safety expertise or flight history. 

The lack of Type 0 responses produced an identical overall comprehension score.  
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11. 

• Fully describe w hat you think these people are doing. 

• W hy do you think they are doing different th ings? 

BP3 

Brace Position (BP3) 

(a.) Comprehension criterion: Assume the brace position for impact or emergency landing. 

Brace Position (BP3) Question (a) Score 

Response 
Type 

1 

Comprehension 
Category 

Certain 

Frequency 

73 

Percent 

58.87 

Weight 

1.00 

Comprehension 
Score 

58.87 

Likely 

Arguable 

Suspect 

Wrong 

Blank 

20 

12 

5 

14 

2 

16.13 

9.68 

4.03 

11.29 

-

0.75 

0.50 

0.25 

0.00 

-

12.10 

4.84 

1.01 

0.00 

0.00 

Total 126 100 76.8%* 

Usable analytical n (124) does not include “blank” responses. 

* Of the 126 subjects who received this brace position pictorial, 124 (98.4%) answered question
(a), and two failed to respond. Chi-square analysis revealed an association of cabin safety
expertise [  2 (10, N = 126) = 20.39, p = .03], with no association of number of flights, with 
comprehension. 
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Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Wrong 

They are all showing different bracing positions for either a land ditching or 
emergency landing. 

They are trying to protect themselves from really injuring themselves. 

They are ducking for cover. 

Doing as told. 

Sleeping. 

(b.) Comprehension criterion: They are of different sizes and some have a seat to lean against 
whereas others do not. 

Brace Position (BP3) Question (b) Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 41 33.06 1.00 33.06 

Likely 

Arguable 

Suspect 

Wrong 

None 

30 

18 

9 

24 

2 

24.19 

14.52 

7.26 

19.35 

1.61 

0.75 

0.50 

0.25 

0.00 

0.00 

18.14 

7.26 

1.82 

0.00 

0.00 

Blank 2 - - 0.00 

Total 126 100 60.3%* 

Usable analytical n (124) does not include “blank” responses. 

* Of the 126 subjects who received this brace position pictorial, 124 (98.4%) subjects answered 
question (b), and two failed to respond. Chi-square analysis revealed an association of cabin 
safety expertise [  2 (12, N = 126) = 25.17, p < .01], with no association of number of flights, 
with comprehension. 

Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Wrong 

Depending on where they sit and how old they are. Front can go low where the 
next two cannot; children should be strapped in seats. 

Various methods of body protection for adults and children. 

Because they are different ages. 

The room provided 

They were not properly informed. 
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Brace Position (BP3) Composite Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 

Likely 

49 

32 

39.52 

25.81 

1.00 

0.75 

39.52 

19.36 

Arguable 

Suspect 

Wrong 

Blank 

19 

10 

14 

2 

15.32 

8.06 

11.29 

-

0.50 

0.25 

0.00 

-

7.66 

2.02 

0.00 

0.00 

Total 126 100 68.6%* 

Usable analytical n (124) does not include “blank” responses. 

* The combined question-specific Type 1 responses were also judged for general understanding 
of the entire pictogram. Chi-square analysis revealed an association of cabin safety expertise [  2 

(10, N = 126) = 24.39, p < .01], with no association of number of flights, with comprehension. 
Without the responses from Cabin Safety experts, the composite comprehension score fell to 
64.0%. 

The lack of Type 0 responses produced an identical overall comprehension score.  
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12. 

Emergency Exits (OWEX1) 

(a.) Comprehension criterion: Able-bodied passengers who have already evacuated and are assisting 
with the evacuation. 

• W ho do you think these people are? 

• W hat are they doing? 

O W EX1 

     

 
    

      

 
 

 
     

     

      

      

      

      

         

      

         

      

   

Emergency Exits (OWEX1) Question (a) Score 

Response 
Type 

1 

Comprehension 
Category 

Certain 

Frequency 

72 

Percent 

57.60 

Weight 

1.00 

Comprehension 
Score 

57.60 

Likely 

Arguable 

Suspect 

Wrong 

Blank 

16 

10 

3 

24 

1 

12.80 

8.00 

2.40 

19.20 

-

0.75 

0.50 

0.25 

0.00 

-

9.60 

4.00 

0.60 

0.00 

0.00 

Total 126 100 71.8%* 

Usable analytical n (125) does not include “blank” responses. 

*Of the 128 subjects who received this emergency exits pictorial, 125 (97.7%) answered question (a), 
whereas two subjects (1.9%) responded with general information about other elements of the 
pictogram, and one failed to respond at all. Chi-square analysis revealed that comprehension was not 
differentially associated with cabin safety expertise or flight history. 

C-25 



 
    

 
     

       

  

      

               

   

      

 
 

 
     

     

      

      

      

      

        

      

         

 
     

        

      

     

  

               

Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Wrong 

First passengers who left the aircraft 

Evacuees 

People in a dangerous situation. 

They crashed and the plane is on fire and they can’t take the regular stairs. 

Flight attendants. 

(b.) Comprehension criterion: Helping other passengers get off the slide during an emergency 
evacuation. 

Emergency Exits (OWEX1) Question (b) Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 71 56.80 1.00 56.80 

Likely 

Arguable 

Suspect 

Wrong 

Blank 

2 

8 

36 

8 

1 

1.60 

6.40 

28.80 

6.40 

-

0.75 

0.50 

0.25 

0.00 

-

1.20 

3.20 

7.20 

0.00 

0.00 

Total 126 100 68.4%* 

Usable analytical n (125) does not include “blank” responses. 

*Of the 128 subjects who received this emergency exits pictorial, 125 (97.7%) answered question (b), 
whereas two subjects (1.9%) responded with general information about other elements of the 
pictogram, and one failed to respond at all. Chi-square analysis revealed that comprehension was not 
differentially associated with cabin safety expertise or flight history. 

Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Wrong 

Helping other passengers get off the slide. 

Helping everyone get out safely. 

Catching the old people. 

Evacuating. 

Leaving by slide instead of waiting for the plane to pull to the terminal. 
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Emergency Exits (OWEX1) Composite Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 

Likely 

49 

6 

39.20 

4.80 

1.00 

0.75 

39.20 

3.60 

Arguable 

Suspect 

Wrong 

Blank 

15 

51 

4 

1 

12.00 

40.80 

3.20 

-

0.50 

0.25 

0.00 

-

6.00 

10.20 

0.00 

0.00 

Total 126 100 59.0%* 

Usable analytical n (125) does not include “blank” responses. 

* The combined question-specific Type 1 responses were also judged for general understanding of 
the entire pictogram. Chi-square analysis revealed an association of cabin safety expertise [  2 (10,
N=126) = 40.55, p < .01], with no association of number of flights, with comprehension. Without the 
responses from Cabin Safety experts, the composite comprehension score fell to 51.3%. 

The Type 0 responses were then categorized for general information relative to overall 
comprehension of the pictogram. 

Emergency Exits (OWEX1) Type 0 Composite Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

0 Arguable 1 50.00 0.50 25.00 

Suspect 1 50.00 0.25 12.50 

Total 2 100 37.5% 

Comprehension
Category Typical Type 0 Responses 

Arguable 

Suspect 

Open window exit, pull red handle, exit through window. 

Exiting through window to get to safety. 

An overall comprehension score for the pictogram was derived from combining both the Type 1 
composite comprehension score and the comprehension score produced by categorization of the Type 
0 responses, which were related to the general essence of the pictorial/pictogram, as opposed to the 
question-specific content being sought. A weighted average of the Type 1 and Type 0 composite 
comprehension scores suggests general overall comprehension of about 58.9%. 
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13. 

• W hat does the red broken line indicate? 

• W hat action w ould you take if you saw this on the plane? 

FL2 

Floor Marking of Exits (FL2) 

(a.) Comprehension criterion: Passageways leading to overwing emergency exits. 

Floor Marking of Exits (FL2) Question (a) Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 202 79.22 1.00 79.22 

Likely 11 4.31 0.75 3.23 

Arguable 6 2.35 0.50 1.18 

Suspect 7 2.75 0.25 0.69 

Opposite 4 1.57 -1.00 -1.57 

Wrong 20 7.84 0.00 0.00 

None 5 1.96 0.00 0.00 

Blank 4 - - 0.00 

Total 259 100 82.8%* 

Usable analytical n (255) does not include “blank” responses. 

* Of the 264 subjects who received this floor marking of exits pictogram, 255 (96.6%) specifically 
answered question (a), whereas five subjects (1.9%) responded with general information about other
elements of the pictogram and four subjects failed to respond at all. 

C-28 



    

 
      

                     

 

 
      

         

       

    

      

           

 
 

 
     

     

      

      

      

      

      

      

                  

      

         

 
     

                   

         

           

           

           

     

Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Opposite 

Wrong 

Red lights to indicate the presence of an exit door on that row. 

There is an emergency exit nearby. 

Emergency exit lights. 

Lights. 

The exit will not open. 

They are doing something wrong, the lights are lit up. 

(b.) Comprehension criterion: Turn into the passageway from the aisle to get to the emergency exit. 

Floor Marking of Exits (FL2) Question (b) Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 128 51.00 1.00 51.00 

Likely 

Arguable 

Suspect 

Opposite 

Wrong 

None 

33 

30 

29 

3 

21 

7 

13.15 

11.95 

11.55 

1.20 

8.37 

2.79 

0.75 

0.50 

0.25 

-1.00 

0.00 

0.00 

9.86 

5.98 

2.89 

-1.20 

0.00 

0.00 

Blank 8 - - 0.00 

Total 259 100 68.5%* 

Usable analytical n (251) does not include “blank” responses. 

* Of the 264 subjects who received this floor marking of exits pictogram, 251 (95.1%) specifically 
answered question (b), whereas five subjects (1.9%) responded with general information about other 
elements of the pictogram, and eight subjects failed to respond at all. Chi-square analysis revealed an 
association of cabin safety expertise [  2 (14, N = 259) = 42.28, p < .01], and number of flights [  2 

(21, N = 259) = 49.63, p < .01], with comprehension. 

Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Opposite 

Wrong 

If there was an evacuation, I would know to turn at the red lights to find an exit. 

Take note of where the emergency doors were. 

Tell them to move because they are blocking the exits. 

I would do the same thing these people are doing. 

Choose a different door through which to exit the plane. 

Get a flight attendant. 
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Floor Marking of Exits (FL2) Composite Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 

Likely 

Arguable 

Suspect 

128 

35 

52 

17 

50.00 

13.67 

20.31 

6.64 

1.00 

0.75 

0.50 

0.25 

50.00 

10.25 

10.15 

1.66 

Opposite 

Wrong 

None 

Blank 

2 

19 

3 

3 

0.78 

7.42 

1.17 

-

-1.00 

0.00 

0.00 

-

-0.78 

0.00 

0.00 

0.00 

Total 259 100 71.3%* 

Usable analytical n (256) does not include “blank” responses. 

* The combined question-specific Type 1 responses were also judged for general understanding of the
entire pictogram. Chi-square analysis revealed an association of cabin safety expertise [  2 (14, N = 
259) = 42.37, p < .01], with no association of number of flights [  2 (21, N = 259) = 46.45, p < .01], 
with comprehension. Without the responses from Cabin Safety experts, the composite comprehension 
score fell to 67%. 

The Type 0 responses were then categorized for general information relative to overall 
comprehension of the pictogram. 

Floor Marking of Exits (FL2) Type 0 Composite Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

0 Suspect 3 60.00 0.25 15.00 

Wrong 2 40.00 0.00 0.00 

Total 5 100 15.0% 

Comprehension
Category Typical Type 0 Responses 

Suspect 

Wrong 

Brace according to seat location. 

Do not do that. 

An overall comprehension score for the pictogram was derived from combining both the Type 1 
composite comprehension score and the comprehension score produced by categorization of the Type 
0 responses, which were related to the general essence of the pictorial/pictogram, as opposed to the 
question-specific content being sought. A weighted average of the Type 1 and Type 0 composite 
comprehension scores suggests general overall comprehension of about 70.2%. 
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14. 

(a.) Comprehension criterion: The maximum number of seconds a passenger should take to don 
his/her mask and help someone else don theirs. 

Oxygen Equipment Usage (O2) Question (a) Score 

• Fully describe w hat you think the counter (Sec.) is telling you? 

• W hy do you think it is im portant? 

O 2 

Oxygen Equipment Usage (O2) 

     

          

       

 
 

 
     

     

      

      

      

      

      

         

          

      

Response 
Type 

1 

Comprehension 
Category 

Certain 

Frequency 

32 

Percent 

18.71 

Weight 

1.00 

Comprehension 
Score 

18.71 

Likely 

Arguable 

Suspect 

Blank 

54 

71 

14 

5 

31.58 

41.52 

8.19 

-

0.75 

0.50 

0.25 

-

23.69 

20.76 

2.05 

0.00 

Total 176 100 65.2% 

Usable analytical n (171) does not include “blank” responses. 

* Of the 264 subjects who received this oxygen equipment usage pictogram, 171 (64.8%) answered 
question (a), whereas 88 subjects (33.3%) responded with general information about other elements of
the pictogram, and five subjects failed to respond at all. Chi-square analysis revealed that 
comprehension was not differentially associated with cabin safety expertise or flight history.  
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Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

The counter is telling you that you need to be able to put your mask on this 
quickly. 

It is a time reference to let you know how fast things should happen. 

Time it takes to see the masks deploy, know to respond, your action taken, to 
secure your mask first before helping others. 

On average, how long it would take to put the mask on. 

 (b.) Comprehension criterion: The amount of oxygen in the atmosphere at very high altitudes is very 
small and a passenger can become incapacitated very quickly. 

Oxygen Equipment Usage (O2) Question (b) Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight 

Comprehension 
Score 

1 Certain 32 17.49 1.00 17.49 

Likely 

Arguable 

Suspect 

Opposite 

Wrong 

None 

60 

52 

26 

1 

10 

2 

32.79 

28.42 

14.21 

0.55 

5.46 

1.09 

0.75 

0.50 

0.25 

-1.00 

0.00 

0.00 

24.59 

14.21 

3.55 

-0.55 

0.00 

0.00 

Blank 7 - - 0.00 

Total 190 100 59.3% 

Usable analytical n (183) does not include “blank” responses. 

* Of the 264 subjects who received this oxygen equipment usage pictogram, 183 subjects (69.3%) 
answered question (b), whereas 74 subjects (28.0%) responded with general information about other 
elements of the pictogram, and seven subjects failed to respond at all. Chi-square analysis revealed 
that comprehension was not differentially associated with cabin safety expertise or flight history. 

Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Opposite 

Wrong 

You only have limited time before experiencing symptoms related to oxygen 
deprivation. 

Alerts people that they have to act quickly. 

It is important to don your mask first so that you could be of help to your child. 

So you can be able to breath with the amount of oxygen. 

I don’t think it is important. 

Because most people do not know what to do. 
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Oxygen Equipment Usage (O2) Composite Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight 

Comprehension 
Score 

1 Certain 28 15.30 1.00 15.30 

Likely 

Arguable 

Suspect 

74 

53 

27 

40.44 

28.96 

14.75 

0.75 

0.50 

0.25 

30.33 

14.48 

3.69 

Wrong 

Blank 

1 

5 

0.55 

-

0.00 

-

0.00 

0.00 

Total 188 100 63.8% 

Usable analytical n (183) does not include “blank” responses. 

The combined question-specific Type 1 responses were also judged for general understanding of the 
entire pictogram. Chi-square analysis revealed that comprehension was not differentially associated 
with cabin safety expertise or flight history. 

The Type 0 responses were then categorized for general information relative to overall 
comprehension of the pictogram. 

Oxygen Equipment Usage (O2) Type 0 Composite Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

0 Likely 23 30.67 0.75 23.00 

Arguable 29 38.67 0.50 19.33 

Suspect 21 28.00 0.25 7.00 

Wrong 2 2.66 0.00 0.00 

Total 75 100 49.3% 

Comprehension
Category Typical Type 0 Responses 

Likely 

Arguable 

Suspect 

Wrong 

How to put on you air mask so you can breathe if something happens to the 
cabin pressure. 

How to apply the breathing mask so you can breathe if under danger. 

How to place the air bag on. 

If the plane crashes in water, you can breathe properly. 

An overall comprehension score for the pictogram was derived from combining both the Type 1 
composite comprehension score and the comprehension score produced by categorization of the Type 
0 responses, which were related to the general essence of the pictorial/pictogram, as opposed to the 
question-specific content being sought. A weighted average of the Type 1 and Type 0 composite 
comprehension scores suggests general overall comprehension of about 59.7%. 
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15. 

• Fully describe w hat is depicted 
in segm ents 8 , 9 and 10 of this 
pictogram . 

FD2 

Flotation Device Usage (FD2) 

(a.) Comprehension criterion: Once outside the airplane, pull down on the red tabs to inflate the 
lifevest. 

              

        
  

       

 
 

 
    

 

     

      

      

      

      

      

              

      

        

     
        

Flotation Device Usage (FD2) Question (a) Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight 

Comprehension 
Score 

1 Certain 15 5.88 1.00 5.88 

Likely 117 45.88 0.75 34.41 

Arguable 55 21.57 0.50 10.79 

Suspect 35 13.73 0.25 3.43 

Wrong 32 12.55 0.00 0.00 

None 1 0.39 0.00 0.00 

Blank 4 - - 0.00 

Total 259 100 54.5%* 

Usable analytical n (255) does not include “blank” responses. 

* Of the 263 subjects who received this flotation device usage pictogram, 255 (97.0%) answered 
question (a), whereas four subjects (1.5%) responded with general information about other elements 
of the pictogram, and four subjects failed to respond at all. Chi Square analysis revealed an 
association of cabin safety expertise [  2 (12, N = 258) = 35.65, p < .01] and number of flights  [ 2 (18, 
N = 258) = 38.47, p < .01] with comprehension. 
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Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Wrong 

At the door, pull down tabs to inflate. 

Inflate the life jacket. 

Pull the strings at the bottom of the vest. 

Put on vest. 

Pull strings to tighten. 

(b.) Comprehension criterion: Blow into the red tube for added inflation, if necessary. 

Flotation Device Usage (FD2) Question (b) Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 39 15.66 1.00 15.66 

Likely 

Arguable 

Suspect 

Wrong 

None 

124 

36 

18 

27 

5 

49.80 

14.46 

7.23 

10.84 

2.01 

0.75 

0.50 

0.25 

0.00 

0.00 

37.35 

7.23 

1.81 

0.00 

0.00 

Blank 10 - - 0.00 

Total 259 100 62.1%* 

Usable analytical n (249) does not include “blank” responses. 

* Of the 263 subjects who received this flotation device usage pictogram, 249 (94.7%) answered 
question (b), whereas four subjects (1.9%) responded with general information about other elements 
of the pictogram and ten subjects failed to respond at all. Chi-square analysis revealed an association 
of cabin safety expertise [  2 (12, N = 258) = 37.61, p < .01] and number of flights [ 2 (18, N = 258) = 
32.95, p = .02] with comprehension. 

Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Wrong 

If the life preserver fails to inflate with the handles, blow air into the device 
through the tube. 

You can blow your life vest with a valve. 

Blow into tube. 

Inflate. 

Blow the whistle. 
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(b.) Comprehension criterion: Once in the water at night, pull tab to illuminate locator signal light. 

Flotation Device Usage (FD2) Question (c) Score 

Response 
Type 

1 

Comprehension 
Category 

Certain 

Frequency 

36 

Percent 

14.52 

Weight 

1.00 

Comprehension 
Score 

14.52 

Likely 

Arguable 

Suspect 

Wrong 

None 

14 

7 

86 

84 

21 

5.65 

2.82 

34.68 

33.87 

8.47 

0.75 

0.50 

0.25 

0.00 

0.00 

4.24 

1.41 

8.67 

0.00 

0.00 

Blank 11 - - 0.00 

Total 259 100 28.8%* 

Usable analytical n (248) does not include “blank” responses. 

Comprehension
Category Typical Type 1 Responses 

Certain 

Likely 

Arguable 

Suspect 

Wrong 

Pull tab to activate light when in the water. 

How to activate the emergency light of the vest 

Pull the tab inside the water. 

Float in the water using the vest. 

Pull life jacket to expand. 

* Of the 263 subjects who received this flotation device usage pictogram, 248 (94.3%) answered 
question(c), whereas four subjects responded with general information about other elements of the 
pictogram and 11 subjects failed to respond at all. Chi Square analysis revealed an association of 
cabin safety expertise [  2 (12, N = 258) = 105.91, p < .01] and number of flights [ 2 (18, N = 258) = 
97.96, p < .01] with comprehension. 
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Flotation Device Usage (FD2) Composite Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

1 Certain 10 3.92 1.00 3.92 

Likely 

Arguable 

Suspect 

Wrong 

None 

51 

129 

53 

10 

2 

20.00 

50.59 

20.78 

3.92 

8.47 

0.75 

0.50 

0.25 

0.00 

0.00 

15.00 

25.30 

5.20 

0.00 

0.00 

Blank 4 - - 0.00 

Total 259 100 49.4% 

Usable analytical n (255) does not include “blank” responses. 

The combined question-specific Type 1 responses were also judged for general understanding of the 
entire pictogram. Chi-square analysis revealed an association of cabin safety expertise [  2 (12, N 
= 258) = 90.57, p < .01] and number of flights [ 2 (18, N = 258) = 85.43, p < .01] with 
comprehension. Without the responses from Cabin Safety experts, the composite comprehension 
score fell to 44.2%. 

The Type 0 responses were then categorized for general information relative to overall 
comprehension of the pictogram. 

Flotation Device Usage (FD2) Type 0 Composite Score 

Response 
Type 

Comprehension 
Category Frequency Percent Weight Comprehension 

Score 

0 Likely 1 25.00 0.50 12.50 

Suspect 3 75.00 0.25 18.75 

Total 4 100 31.3% 

Comprehension
Category Typical Type 0 Responses 

Arguable 

Suspect 

Proper ways to use flotation equipment on board this aircraft. These are step by 
step procedures. 

Lift seat cushion for floating, take out floating thing, put it on 

An overall comprehension score for the pictogram was derived from combining both the Type 1 
composite comprehension score and the comprehension score produced by categorization of the Type 
0 responses, which were related to the general essence of the pictorial/pictogram, as opposed to the 
question-specific content being sought. A weighted average of the Type 1 and Type 0 composite 
comprehension scores suggests general overall comprehension of about 49.1%. 
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	EFFECTIVE PRESENTATION MEDIA FOR PASSENGER SAFETY I: COMPREHENSION OF BRIEFING CARD PICTORIALS AND PICTOGRAMS 

	INTRODUCTION 
	INTRODUCTION 
	Federal av.at.on regulat.ons requ.re a.rl.nes to prov.de safety br.efings and br.efing cards to .nform passengers of rout.ne and emergency safety procedures on board transporta.rplanes(e.g.,14CFR121.571,125.327,135.117). FederalAv.at.onAdm.n.strat.on(FAA)Adv.soryC.rcular (AC) 121-24, Passenger Safety Information Briefing and Briefing Cards (u.S. Department of Transportat.on, 2003),andSAEAerospaceRecommendedPract.ce(ARP) 1384, Passenger Safety Information Cards (2006), prov.de m.n.mum safety content and pres
	-
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	The development of graph.cal symbols and the h.story of p.ctor.al comprehens.on test.ng began w.th searches by Bra.nard, Campbell, and Elk.ns (1961) for the meaningfulness of abstract symbols. They had subjects develop open-ended defin.t.ons for graph.cal symbols, as d.d K.ng (1971), and Easterby and Zwaga (1976), among others. us.ng a s.m.lar method, Bra.nard et al., Gr.ffith and Atk.nson (1977), and W.egand and Glumm (1979) had subjects select defin.t.ons for each symbol .n a set from a long l.st of poten
	The development of graph.cal symbols and the h.story of p.ctor.al comprehens.on test.ng began w.th searches by Bra.nard, Campbell, and Elk.ns (1961) for the meaningfulness of abstract symbols. They had subjects develop open-ended defin.t.ons for graph.cal symbols, as d.d K.ng (1971), and Easterby and Zwaga (1976), among others. us.ng a s.m.lar method, Bra.nard et al., Gr.ffith and Atk.nson (1977), and W.egand and Glumm (1979) had subjects select defin.t.ons for each symbol .n a set from a long l.st of poten
	-
	-
	-
	-
	-

	symbols. A var.ety of st.mulus mater.als (e.g., placards, sl.des, booklets) was used .n these stud.es, although no d.rect compar.son of presentat.on methods was made. Development of cand.date safety symbols proceeded apace w.th these .nvest.gat.ons, and the Internat.onal organ.zat.on for Standard.zat.on (ISo; 1979) proposed 21 such symbols for fire safety .nformat.on. S.m.larly, the Amer.can Nat.onal Standards Inst.tute (ANSI) formed the Z535 Comm.ttee on Safety S.gns and Colors .n 1979; .ts m.ss.on was to 
	-


	us.ng 20 of the or.g.nal ISo symbols .n an .n.t.al comprehens.onassessment.nwh.ch143subjectspart.c.pated, Coll.ns and P.erman (1979) found that n.ne symbols were understood by fewer than 30% of the.r part.c.pants, although other symbols ach.eved 90% comprehens.on. The reasons for the d.screpancy rema.ned conjectural. Lerner and Coll.ns (1980) conducted a second study of the ISo symbols after two of the more poorly understood symbols had been mod.fied and three others were added to the set. The st.mulus mate
	us.ng 20 of the or.g.nal ISo symbols .n an .n.t.al comprehens.onassessment.nwh.ch143subjectspart.c.pated, Coll.ns and P.erman (1979) found that n.ne symbols were understood by fewer than 30% of the.r part.c.pants, although other symbols ach.eved 90% comprehens.on. The reasons for the d.screpancy rema.ned conjectural. Lerner and Coll.ns (1980) conducted a second study of the ISo symbols after two of the more poorly understood symbols had been mod.fied and three others were added to the set. The st.mulus mate
	-
	-
	-
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	most attent.on to scor.ng deta.l, espec.ally w.th regard to partially correct defin.t.ons. The t.me and effort requ.red to atta.n rel.able results were large. In contrast, mult.ple cho.ce responses were faster and eas.er to obta.n, although the constra.nts on alternat.ve answers and the ease of guess.ng the correct response “y.elded generally h.gherest.matesofmean.ngfulnessforpoorlyunderstood st.mul..” The authors suggested, when us.ng the mult.ple cho.ce methodology, the use of alternat.ve responses, obta.
	-
	-
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	In developments related spec.fically to br.efing card des.gn, Dwyer (1967) showed that d.agrams were super.or to photographs for .nstruct.onal mater.als, because “d.agrams apparently requ.re less study to d.st.ngu.sh .mportant from .ns.gn.ficant deta.ls.” S.m.larly, Wr.ght (1971) found that flow charts could be super.or to narrat.ve text for del.ver.ng .nstruct.ons and step-by-step d.rect.ons toward a goal. Kysor (1978) developed a hybr.d flow chart method .n wh.ch short text .nstruct.ons were .ntegrated w.
	In developments related spec.fically to br.efing card des.gn, Dwyer (1967) showed that d.agrams were super.or to photographs for .nstruct.onal mater.als, because “d.agrams apparently requ.re less study to d.st.ngu.sh .mportant from .ns.gn.ficant deta.ls.” S.m.larly, Wr.ght (1971) found that flow charts could be super.or to narrat.ve text for del.ver.ng .nstruct.ons and step-by-step d.rect.ons toward a goal. Kysor (1978) developed a hybr.d flow chart method .n wh.ch short text .nstruct.ons were .ntegrated w.
	-
	-
	-
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	-

	pr.or.t.ze, and 4) focus on act.ons, not reasons. Attent.on to these pr.nc.ples became an almost un.versal approach for av.at.on safety br.efing cards; however, the degree to wh.ch the.r appl.cat.on prov.des effect.ve .nformat.on transfer has long been an .ssue. 

	The Nat.onal Transportat.on Safety Board (NTSB, 1985) conducted a Safety Study of passenger safety br.ef.ng methods t.tled, Airline Passenger Safety Education: A Review of Methods Used to Present Safety Information. The rat.onale for the study was “a long stand.ng concern that some passengers onboard a.r carr.er a.rplanes have contr.buted to the.r own .njur.es or deaths because they were not prepared to respond appropr.ately to emergenc.es.” The.r study showed that “safety cards vary greatly” .n content and
	-
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	The1985NTSBSafetyStudyqu.cklyspawnedresearch efforts .nto br.efing card mater.als and the.r effect.veness. Schm.dt and Kysor (1987) addressed the .nstruct.onal des.gn character.st.cs of 33 safety br.efing cards, find.ng thatofthecardsemployed.nthe.rstudy,subjectspreferred cards that were sl.ghtly larger, less wordy, more colorful, and more graph.c than the other cards. They also found that cards hav.ng words .ntegrated w.th d.agrams, as well as those compr.sed of p.ctogram sequences, were ranked h.gher. Com
	1) complete and correct, 2) .ncomplete but safe, and 3) wrong or unsafe. The results showed remarkable (85%) general comprehens.on, across all subject groups, wh.ch met the success cr.ter.on of (ANSI) standard Z535.3 (1991), lead.ng Jentsch to conclude that “convey.ng av.at.on safety .nformat.on by p.ctor.al means appears to 
	be largely effect.ve.” however, the comprehens.on scores .ncluded both the first and second response categor.es; thus, Jentsch further concluded that “wh.le passengers may get the ‘essence’ of a part.cular p.ctogram, .t .s often d.fficult for them to recogn.ze [comprehend] spec.fic deta.ls.” S.lver and Perlotto (1997) conducted a follow-on study .n the style of Jentsch, .n wh.ch they tested comprehens.onratesofp.ctor.alsonanactualMcDonnell DouglasSuper80safetybr.efingcard.Th.s card hadseven ser.es of p.ctog
	-

	In contrast to these largely pos.t.ve results, Ca.rd, Wheat, McIntosh, and Dewar (1997) stud.ed the comprehens.on of 36 p.ctor.als used by a.rl.nes, employ.ng 113 volunteer subjects, subsequent to evaluat.on of cand.date safety card p.ctor.als by a focus group. Br.efing cards were selected on the bas.s of un.que des.gn, ab.l.ty to affect comprehens.on, and adherence to w.dely suggested des.gn gu.del.nes. They used a scor.ng scheme .n wh.ch 0 = .ncorrect, 1 = part.ally correct, and 2 = fully correct. None of
	In contrast to these largely pos.t.ve results, Ca.rd, Wheat, McIntosh, and Dewar (1997) stud.ed the comprehens.on of 36 p.ctor.als used by a.rl.nes, employ.ng 113 volunteer subjects, subsequent to evaluat.on of cand.date safety card p.ctor.als by a focus group. Br.efing cards were selected on the bas.s of un.que des.gn, ab.l.ty to affect comprehens.on, and adherence to w.dely suggested des.gn gu.del.nes. They used a scor.ng scheme .n wh.ch 0 = .ncorrect, 1 = part.ally correct, and 2 = fully correct. None of
	-
	-

	p.ctor.als met the ISo 67% comprehens.on cr.ter.on; 16 ach.eved a comprehens.on level of 50% or greater. Ca.rd et al. noted that Jentsch’s (1996) categor.zat.on of responses as “.ncomplete but safe” and “wrong or unsafe” .mpl.ed pred.ctable act.ons consonant w.th the degree of p.ctor.al comprehens.on atta.ned, although “actual passenger behav.or based on a.rl.ne safety p.ctor.als was a fundamental unknown.” Thus, they concluded that for p.ctor.als “not understood under .deal c.rcumstances… .t .s d.fficult t

	Fennell and Mu.r (1992) sought to address behav.or .n a test of four safety br.efing cards as part of a larger study of passenger att.tudes, safety awareness, and comprehens.on of safety br.efings and cards. The br.efing card types .ncluded s.mple d.agrams, d.agram symbols expla.ned by words, d.agrams w.th some procedures expla.ned by words, or photographs w.th some procedures expla.ned by words. Br.efing card top.cs .ncluded seat belt opera-t.on, emergency brace pos.t.ons, l.fevest donn.ng, and oxygen mask
	-
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	of oxygen mask .nformat.on, although only 36% knew that a tug was requ.red to start oxygen flow, whereas 26% thought flow was act.vated by normal breath.ng and 26% were unable to prov.de an answer. Forty-one percent of subjects rated the.r ab.l.ty to operate the overw.ng ex.t as h.gh, wh.le only 22% could correctly descr.be the procedure. S.m.larly, wh.le 46% reported an ab.l.ty to open the floor level ex.t qu.ckly, only 8% could correctly descr.be how to do so. No attempt was made to d.scover .f these d.sc
	-

	Comb.ned,thesestud.esprov.deabr.efgl.mpse.ntothe var.ab.l.tyofcomprehens.ontestmethodsandfind.ngson br.efing cards wrought by the 1985 NTSB recommendat.ons. In the 2000 Safety Study, Emergency Evacuation of Commercial Airplanes, the NTSB recogn.zed some of the research that had been done s.nce .ts 1985 study and the pos.t.ve rev.s.ons to FAA gu.del.nes (e.g., AC 121-24A) that had resulted. however, they cont.nued to advocate thatpassengeract.ons.nemergenc.esandpost-emergency surv.val s.tuat.ons are dependen
	-
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	In the .nter.m, FAA has amended AC 121-24 tw.ce (1999, 2003), and the SAE Cab.n Safety Prov.s.ons Comm.ttee, S-9, has recently rev.sed ARP-1384 (2006). however, content and procedures were the focus of these efforts. S.m.larly, a.rl.nes have adopted many changes to the.r safety br.efing cards, often .n response to acc.dent or .nc.dent reports, cab.n safety research find.ngs, or the result of operat.onal concerns .dent.fied .n av.at.on safety databases such as the Nat.onal Aeronaut.cs and Space Adm.n.strat.o
	The present study was .ntended to address the current state of the art for a.rl.ne safety br.efing cards. It was mot.vated by the NTSB (2000) Safety Study recom
	The present study was .ntended to address the current state of the art for a.rl.ne safety br.efing cards. It was mot.vated by the NTSB (2000) Safety Study recom
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	mendat.ons, as well as research results demonstrat.ng that passenger attent.on to safety .nformat.on .s wan.ng (Johnson, 1979; Corbett & McLean, 2004 a, b). Further, many of the defic.ts .n passenger knowledge of av.at.on safety .nformat.on cont.nue to preva.l. The need for enhanced safety .nformat.on transfer on board a.rl.ners was further h.ghl.ghted by Cosper and McLean (2004), who found a ser.ous defic.ency .n the general ava.lab.l.ty of cab.n safety .nformat.on .n the publ.c doma.n, re.nforc.ng the .mp
	-


	The extent to wh.ch safety br.efing cards enhance passenger act.on and surv.val .n emergenc.es .s d.rectly related to the clar.ty and comprehens.on of the safety .nformat.onprov.ded;thosequal.t.esneedtobeaddressed to assure that passengers are well served. Toward that end, evaluat.on of br.efing card p.ctor.als and p.ctograms currently .n use .n the u.S. was conducted to assess the.r comprehens.on by a w.de range of .nd.v.duals, as well as to prov.de d.rect.on for .mprovements to safety br.efing cards and b
	METHOD 
	Participants 
	Participants 
	In the current study, 785 part.c.pants were recru.ted from a var.ety of sources, .nclud.ng h.gh schools, publ.c offices, federal offices, cab.n safety workshops at CAMI, and the SAE Cab.n Safety Prov.s.ons Comm.ttee, S-9. More than 90% spoke Engl.sh as a first language. 
	Part.c.pant gender was fa.rly evenly spl.t w.th 358 (46%) males and 427 (54%) females. Part.c.pant age rangedfrom15to63yearsand,exceptforthecorrelat.onal analyses, has been categor.zed for analys.s accord.ng to ISo 9186:2001 (Table 1). Educat.on level ranged from students currently .n h.gh school to doctoral graduates (Table 2). Part.c.pants reported hav.ng taken from 02000 fl.ghts over the most recent two years, w.th the largest number of fl.ghts com.ng from act.ve-duty fl.ght attendants (Table 3). Part.c.
	-

	Table 1 Table 2 Subject Education Level Categories 
	Subject Age Categories 
	Age 
	Age 
	Age 
	Frequency 
	Percent 

	15-30 years 
	15-30 years 
	566 
	72.1 

	31-50 years 
	31-50 years 
	167 
	21.3 

	51+ years 
	51+ years 
	52 
	6.6 

	Total 
	Total 
	785 
	100.0 


	Education 
	Education 
	Education 
	Frequency 
	Percent 

	High School Student 
	High School Student 
	341 
	43.4 

	High School Diploma 
	High School Diploma 
	234 
	29.8 

	Associate's Degree 
	Associate's Degree 
	94 
	12.0 

	Bachelor's Degree 
	Bachelor's Degree 
	90 
	11.5 

	Master's / Doctorate 
	Master's / Doctorate 
	26 
	3.3 

	Total 
	Total 
	785 
	100.0 


	Table 3 Subject Commercial Flight History Categories 
	Number of Flights in Previous 2 years 
	Number of Flights in Previous 2 years 
	Number of Flights in Previous 2 years 
	Frequency 
	Percent 

	0-2 trips 
	0-2 trips 
	366 
	46.6 

	3-6 trips 
	3-6 trips 
	188 
	24.0 

	7-12 trips 
	7-12 trips 
	81 
	10.3 

	13+ trips 
	13+ trips 
	150 
	19.1 

	Total 
	Total 
	785 
	100.0 


	Table 4 Cabin Safety Expertise and Commercial Flight History 
	Expertise 
	Expertise 
	Expertise 
	Number of Flights in Previous 2 years 
	Frequency 
	Percent 

	Adult Expert 
	Adult Expert 
	0-2 trips 3-6 trips 7-12 trips 13+ trips Total 
	3 20 16 118 157 
	1.9 12.7 10.2 75.2 100.0 

	Adult Non-Expert 
	Adult Non-Expert 
	0-2 trips 3-6 trips 7-12 trips 13+ trips Total 
	86 39 22 15 162 
	53.1 24.0 13.6 9.3 100.0 

	Student Non-Expert 
	Student Non-Expert 
	0-2 trips 3-6 trips 7-12 trips 13+ trips Total 
	277 129 43 17 466 
	59.4 27.7 9.3 3.6 100.0 


	was based on the.r educat.onal/profess.onal status, w.th av.at.on .ndustry personnel be.ng categor.zed as experts, when compared w.th non-.ndustry adults and students. Cab.nsafetyexpert.se andcommerc.alfl.ghth.story,both w.th.n and between subject expert.se categor.es, may be seen .n Table 4. Correlat.ons among subject demograph.c var.ables are shown .n Table 5, w.th s.gn.ficant correlat.ons des.gnated by aster.sks. 
	-


	Stimulus Materials 
	Stimulus Materials 
	Forty-one p.ctor.als and p.ctograms selected from safety br.efing cards currently used by a.rl.nes, as well as seven ANSI Z535 graph.cal symbols present .n other modes of transportat.on or bu.ld.ngs, were .ncluded .n the study. (A.rl.nes and safety br.efing card des.gners w.ll not be .dent.fied.) The ANSI symbols were .ncluded .n support of a compan.on study of graph.cal ex.t s.gnage, as well as to allow the development of a symbol literacy index .ntended to prov.de an est.mate of part.c.pants’ general grap
	Forty-one p.ctor.als and p.ctograms selected from safety br.efing cards currently used by a.rl.nes, as well as seven ANSI Z535 graph.cal symbols present .n other modes of transportat.on or bu.ld.ngs, were .ncluded .n the study. (A.rl.nes and safety br.efing card des.gners w.ll not be .dent.fied.) The ANSI symbols were .ncluded .n support of a compan.on study of graph.cal ex.t s.gnage, as well as to allow the development of a symbol literacy index .ntended to prov.de an est.mate of part.c.pants’ general grap
	-

	set of booklets (see random.zat.on of p.ctor.al/p.ctogram categor.es for each test booklet order .n Append.x B). 


	Procedure 
	Procedure 
	Part.c.pants were g.ven a research booklet .n e.ther an .nd.v.dual or group sett.ng. The research fac.l.tator d.rected part.c.pants to complete the consent form, rev.ew .nstruct.ons, and then answered .n.t.al quest.ons regard.ng the .nstruct.ons. upon the s.gnal to start the test, part.c.pants turned to the first test page and began to answer the quest.ons. After complet.ng each response, each part.c.pant turned to the next page, w.thout ever be.ng allowed to return to a pr.or test booklet page, unt.l all p
	-


	Data Collection/Analyses 
	Data Collection/Analyses 
	Wr.tten responses to the p.ctor.als/p.ctograms were reduced manually and entered .nto a M.crosoft Excelspreadsheet.Thetrue/falseandmult.ple-cho.cequest.ons werescoredonlyaspercentagecorrect.TheANSIsymbols were subjected to analys.s by the Stat.st.cal Package for the Soc.al Sc.ences (SPSS) Text Analys.s for Surveys 2.0 (2006) software package, followed by manual ver.ficat.on of the rel.ab.l.ty ach.eved by th.s analyt.cal techn.que. Th.s proved to be a v.able, effic.ent analyt.cal approach allowed by the m.n.
	® 
	®

	Table 5 Correlation Matrix for Subject Demographics 
	Demographic 
	Demographic 
	Demographic 
	Gender 
	Age 
	Education 
	Flights 

	Individual Age 
	Individual Age 
	r 
	.055 

	TR
	TD
	Figure

	p 
	.122 

	TR
	TD
	Figure

	N 
	785 

	Education Level 
	Education Level 
	r 
	.078* 
	.734** 

	TR
	TD
	Figure

	p 
	.029 
	.000 

	TR
	TD
	Figure

	N 
	785 
	785 

	Number of flights 
	Number of flights 
	r 
	.029 
	.183** 
	.189** 

	TR
	TD
	Figure

	p 
	.420 
	.000 
	.000 

	TR
	TD
	Figure

	N 
	781 
	781 
	781 

	Expertise Level 
	Expertise Level 
	r 
	.061 
	.784** 
	.750** 
	.335** 

	TR
	TD
	Figure

	p 
	.090 
	.000 
	.000 
	.000 

	TR
	TD
	Figure

	N 
	785 
	785 
	785 
	781 


	(Pearson r; 2-tailed; p represents actual probability values; p * <.05 or ** <.01) 
	• Fully describe w hat you think the counter (S ec.) is telling you? • W hy do you think it is im portant? O 2 
	Figure 1. Sample test booklet page. 
	format of the responses rece.ved for each symbol. In con-trast,theresponsestothep.ctor.als/p.ctogramswereoften lengthy, as well as h.ghly var.able l.ngu.st.cally, requ.r.ng manual scor.ng throughout. Therefore, a panel of five judges first establ.shed comprehens.on cr.ter.a for each p.ctor.al/p.ctogram before evaluat.ng the responses for correctness. Responses were first rated as to whether the subject had answered the spec.fic quest.on asked (Type 1 responses = spec.fic quest.on addressed, and Type 0 respo
	The comprehens.on est.mate related to each p.ctograph.c element was based on the correctness of the responses to quest.ons that had been addressed. These (Type 1) responses were categor.zed as follows: certain = response was correct and complete, likely = response was mostly correct but m.ss.ng a key element(s), arguable = response conta.ned words or .deas that .nd.cated part.al correctness but were amb.guous or unclear, suspect = response conta.ned words or .deas that were related but m.sconstrued, opposit
	-

	Categor.zed responses were then transformed, us.ng a we.ght.ngalgor.thm,toy.eldp.ctor.al/p.ctogramcomprehens.onscores.Frequencyofresponses.neachcomprehens.on category was der.ved for each p.ctor.al/p.ctogram. 
	-
	-

	The frequenc.es for each comprehens.on category were then d.v.ded by the “n” number of subjects respond.ng, except for blank responses, to get the percentage of total responses for each category. (Blank responses were not .ncluded .n the scor.ng algor.thm.) These percentages were mult.pl.ed by the comprehens.on category we.ghts as follows: certa.n x 1.0, l.kely x 0.75, arguable x 0.50, suspect x 0.25, oppos.te x -1.0, wrong and none x 0.0, and summed to obta.n the p.ctor.al/p.ctogram comprehens.on score, ..
	-
	-
	-

	ResponseType 
	ResponseType 
	ResponseType 
	ComprehensionCategory 
	Frequency 
	Percent 
	Weight 
	ComprehensionScore 

	1 
	1 
	Certain 
	58 
	43.28 
	1.00 
	43.28 

	TR
	Likely Arguable Suspect 
	6 21 35 
	4.48 15.67 26.12 
	0.75 0.50 0.25 
	3.36 7.84 6.53 

	TR
	Wrong None Blank 
	8 6 1 
	5.97 4.48 -
	0.00 0.00 -
	0.00 0.00 0.00 

	TR
	Total 
	135 
	100 
	61.0% 


	Figure 2. Categorized response frequencies transformed to yield comprehension score. 
	Many of the spec.fic-quest.on-not-addressed (Type 
	0) responses, espec.ally for p.ctor.als embedded w.th.n a larger p.ctogram, were related to more general themes .n the overall p.ctogram. Th.s .nd.cated that subjects were not necessar.ly unaware of the correct answer; they may have just focused on someth.ng other than what the quest.on had sought to determ.ne. These responses were segregated and categor.zed only accord.ng to correctness and apparent understand.ng of the .nformat.on they d.d prov.de, and form the bas.s for compar.sons between the comprehens
	-

	P.ctor.al/p.ctogramcomprehens.onscoreswerefurther analyzed w.th respect to subject demograph.cs, part.cularly gender, fl.ght h.story, and cab.n safety procedures knowledge and exper.ence. All stat.st.cal analyses were conducted us.ng SPSS15.0 (2006). 
	-
	® 

	RESULTS 
	Comprehens.on data and .nd.v.dual results are prov.ded.nAppend.xCfor15ofthe41p.ctor.als/p.ctograms tested .n the study. (The rema.n.ng p.ctor.als/p.ctograms w.ll be analyzed and presented .n a subsequent report.) The assoc.ated test booklet page .s d.splayed, each p.ctor.al/p.ctogram .s .dent.fied by category and sequence number,andthecomprehens.oncr.ter.onforeachrelated test quest.on .s stated. Th.s .s followed by tables show.ng categor.es of responses and comprehens.on scores, as well as short summar.es o
	-
	-
	-

	A matr.x of the comprehens.on scores .s d.splayed .n Table 6. Comprehens.on scores based on the .nd.v.dual quest.on(s) for each p.ctor.al/p.ctogram ranged from 28.8% to 96.3%, w.th a mean comprehens.on of 65.0%. 
	These scores were der.ved from Type 1 responses only, ..e., those responses d.rected to the spec.fic quest.on(s) that was asked. Compos.te comprehens.on scores were also der.ved from the Type 1 responses; however, these scores were related to the comprehens.on ev.denced by a combinationoftheresponsesto.nd.v.dualquest.onsabout the part.cular p.ctor.al/p.ctogram. The compos.te scores ranged from 39.8% to 85.3%, w.th a mean of 64.7%. A final “overall” comprehens.on score was der.ved for p.ctor.als/p.ctograms, 
	-

	To prov.de further character.zat.on of the comprehens.on scores w.th respect to .nd.v.dual subject d.fferences, subject demograph.cs were used to d.scr.m.nate among alternate explanat.ons for the effects seen. As can be seen .n Table 5, both age and educat.on level were s.gn.ficantly correlated w.th fl.ght h.story and cab.n safety expert.se and were not .ncluded .n further analys.s. Although fl.ght h.story and cab.n safety expert.se were also s.gn.ficantly correlated,thesedemograph.cvar.ableswereusedtoasses
	-

	A symbol l.teracy .ndex der.ved from subject responses to the seven ANSI standard symbols had been .ntended to prov.de better understand.ng of response and comprehens.on d.fferences. however, .nd.v.dual symbol l.teracy averaged 75%, w.thout d.fferences among or w.th.n any subject subgroups, even though the four most common 
	-

	Table 6 Comprehension Scores 
	Pictographic Element 
	Pictographic Element 
	Pictographic Element 
	SequenceNumber 
	Individual Question Scores 
	CompositeScores 
	PictogramOverall Score 

	1. Oxygen Equipment Usage 2. No Smoking in Lavatory 3. Seat Belt Usage 4. Seat Belt Usage 5. Overhead Bin Safety 6. Warning 7. Emergency Exits 8. Water Evacuation 9. Flotation Device Usage 10. No Smoking in Lavatory 11. Brace Position 12. Emergency Exits 13. Floor Marking of Exit 14. Oxygen Equipment Usage 15. Flotation Device Usage Mean 
	1. Oxygen Equipment Usage 2. No Smoking in Lavatory 3. Seat Belt Usage 4. Seat Belt Usage 5. Overhead Bin Safety 6. Warning 7. Emergency Exits 8. Water Evacuation 9. Flotation Device Usage 10. No Smoking in Lavatory 11. Brace Position 12. Emergency Exits 13. Floor Marking of Exit 14. Oxygen Equipment Usage 15. Flotation Device Usage Mean 
	O1 L3 B1 T1 OB1 W1 FLEX2 WE3 FDC1 L4 BP3 OWEX1 FL2 O2 FD2 
	56.0 / -/ -81.0 / -/ -85.1 / -/ -78.5 / -/ -73.7 / -/ -37.1 / -/ -57.7 / -/ -56.6 / 75.6 / -45.6 / 57.3 / -96.3 / 61.0 / -76.8 / 60.3 / -71.8 / 68.4 / -82.8 / 68.5 / -65.2 / 59.3 / -54.5 / 62.1 / 28.8 65.0% 
	--85.3 81.3 73.9 39.8 60.0 66.5 47.4 74.6 68.6 59.0 71.3 63.8 49.4 64.7% 
	56.0 81.0 85.3 81.3 73.9 38.8 58.5 66.5 47.4 74.6 68.6 58.9 70.2 59.7 49.1 64.7% 


	ANSIsymbolsach.evedcomprehens.onscoresabove90% (seeAppend.xA).Thus,wh.legeneralsymboll.teracy was greater than the ISo 9186 (2001) standard m.n.mum of 67%, .t fell below the 85% success cr.ter.on ant.c.pated by ANSI Z535 (2002). 
	DISCUSSION 
	The results of th.s study recap.tulate the find.ngs by the NTSB (1985, 2000) and the ATSB (2006), as well as the larger research l.terature on safety br.efing card comprehens.on. Whether 1) gaug.ng comprehens.on v.a spec.ficresponsestoquest.onsabout.nd.v.dualp.ctor.als, 
	2) comb.n.ng mult.ple responses to .nd.v.dual p.ctor.als or comb.n.ng responses to mult.ple p.ctor.als w.th.n p.ctograms to assess compos.te understand.ng, or 3) pool.ng quest.on-spec.fic and general responses to ga.n an est.mate of overall understand.ng, mean comprehens.on scores were below the standard success cr.ter.on .n both ISo 9186 (2001) and ANSI Z535 (2002). Further, only 45.8% of the .nd.v.dual quest.on comprehens.on scores exceeded the ISo standard (67%), and only 8.3% exceeded ANSI cr.ter.a (85%
	-
	-

	The test booklet quest.ons were generally of the open-ended var.ety and rece.ved a w.de range of responses, espec.ally for p.ctor.als that conta.ned mult.ple elements and/or mult.ple act.ons. The var.ety of responses was 
	The test booklet quest.ons were generally of the open-ended var.ety and rece.ved a w.de range of responses, espec.ally for p.ctor.als that conta.ned mult.ple elements and/or mult.ple act.ons. The var.ety of responses was 
	also greater for p.ctograms .n wh.ch ser.al act.ons were not t.ghtly l.nked p.ctor.ally. Part.c.pants also m.ssed spec.fic deta.ls .n certa.n p.ctor.als, espec.ally when the deta.ls were not the ma.n focus of the .ntended message. often such deta.ls would only be .dent.fied by those who were thoroughly fam.l.ar w.th the act.v.ty be.ng dep.cted. (Recall that the four ANSI symbols people encounter almost da.ly had over 90% comprehens.on.) Th.s constellat.on ofeffectsre.nforcesthe conclus.onthat comprehens.on 

	The demograph.cs of the 785 part.c.pants .n the study were w.dely d.verse w.th regard to age, educat.on level, commerc.alfl.ghth.story,andcab.nsafetyexpert.se;thus, part.c.pants formed a broad-based assessment tool for determ.n.ng comprehens.on v.s-à-v.s fam.l.ar.ty of the p.ctor.als and p.ctograms. The large correlat.ons among demograph.c var.ables were produced by the progress.ve expert.se assoc.ated w.th advanc.ng age, educat.on, and number of fl.ghts taken w.th.n the preced.ng two years; however, .t was
	-

	both emergency ex.ts and oxygen equ.pment usage are verbally br.efed before every fl.ght. Ch.-square analyses for the rema.n.ng ten p.ctor.als (66.7% of the total) reflected a s.gn.ficant d.scr.m.nat.ve assoc.at.on of cab.n safety expert.se w.th comprehens.on, w.th fl.ght h.story prov.d.ng added explanatory power for seven of those ten p.ctor.als. These effects were part.cularly ev.dent for the p.ctor.als/p.ctograms w.th lower comprehens.on scores, ..e., p.ctor.als that were less well understood overall. Co
	-
	-

	Product.on of br.efing card mater.als would benefit from appl.cat.on of well-known educat.onal pr.nc.ples and .nstruct.onal techn.ques from outs.de av.at.on, whether produced by profess.onal graph.cs des.gners or .n-house a.rl.ne cab.n safety profess.onals. however, care must be taken to assure that .nd.v.duals who form an expert system w.th regard to cab.n safety .nformat.on are aware that others do not see the same pictographic vision they .ntend to .nstant.ate. The find.ng by ATSB (2006) of excess.ve gra
	-

	Thecomprehens.ontestmethodsreportedhere.nwere des.gned to el.c.t the largest amount of .nformat.on poss.ble, necessar.ly w.thout regard to the effort requ.red for scor.ng. In add.t.on to s.mply obta.n.ng comprehens.on 
	Thecomprehens.ontestmethodsreportedhere.nwere des.gned to el.c.t the largest amount of .nformat.on poss.ble, necessar.ly w.thout regard to the effort requ.red for scor.ng. In add.t.on to s.mply obta.n.ng comprehens.on 
	-

	scores, a pr.mary goal was to .nvest.gate the cogn.t.ve aspectsoftheresponses.Mult.plescor.ngalgor.thmswere appl.ed to almost all p.ctor.als/p.ctograms presented, exceptforthetwop.ctor.als(onetrue/falseandonemult.ple cho.ce), wh.ch rece.ved l.m.ted responses based only on thecho.cesava.lable.Forthesetwoquest.ons,therewasno ab.l.ty to probe part.c.pants’ th.nk.ng, lead.ng to a s.mple comprehens.on score based on test quest.on format and content.Incontrast,theopen-endedresponsesallowedfor deeper .ns.ght regar
	-


	Add.t.onal safety br.efing card elements that could ass.st .n the passenger educat.on process would .nclude some amount of textual .nformat.on to focus attent.on, h.ghl.ghtconcepts,ands.mpl.fycomplexp.ctor.als/p.ctograms. Such clar.ficat.ons to make the safety .nformat.on more mean.ngful could be expected to .mprove the poor passengerattent.ontobr.efingcardsprevalentthroughout commerc.al av.at.on (Corbett & McLean, 2004a) and enhance the personal knowledge and understand.ng of typ.cal passengers. Standard.z
	-
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	APPENDIX A 
	ANSI Symbols Used to Derive Symbol Literacy Score 
	Figure
	Figure
	STDS1 STDS2 STDS3 
	Figure
	STDS5 
	STDS6 
	STDS4 
	Figure
	STDS7 
	Table A-1 Comprehension Scores for ANSI Symbols 
	Table A-1 Comprehension Scores for ANSI Symbols 
	Table A-1 Comprehension Scores for ANSI Symbols 

	Pictographic Element 
	Pictographic Element 
	Sequence Number 
	Comprehension Score 

	Restrooms for men and women Fire extinguisher Stop No entry for vehicle Biohazard Safety alert Prohibited 
	Restrooms for men and women Fire extinguisher Stop No entry for vehicle Biohazard Safety alert Prohibited 
	STDS1 STDS2 STDS3 STDS4 STDS5 STDS6 STDS7 
	93.0 97.6 95.2 40.5 58.7 54.3 91.8 

	TR
	Mean 
	75.9% 


	APPENDIX B 
	Table B-1 Comprehension Test Booklet Pictorial and Symbol Categories 
	Symbol 
	Symbol 
	Symbol 
	Category 
	Number Sequence 

	STDS 
	STDS 
	ANSI Standard Symbols 
	STDS1 – STDS7 

	O 
	O 
	Oxygen Equipment Usage 
	O1 – O3 

	WE 
	WE 
	Water Evacuation 
	WE1 – WE4 

	FLEX 
	FLEX 
	Emergency Exits (Floor Level) 
	FLEX1 – FLEX6 

	OWEX 
	OWEX 
	Emergency Exits (Over Wing) 
	OWEX1 – OWEX6 

	BP 
	BP 
	Brace Position 
	BP1 – BP4 

	FD 
	FD 
	Flotation Device 
	FD1 – FD3, FDC1 

	OB 
	OB 
	Overhead Bins 
	OB1 

	TLS 
	TLS 
	Take off – Landing – Surface Movement 
	TLS1 – TLS3 

	L 
	L 
	No Smoking in Lavatory 
	L1 – L4 

	B 
	B 
	Seatbelts 
	B1 

	T 
	T 
	Turbulence 
	T1 

	FL 
	FL 
	Floor Lighting 
	FL1 – FL2 

	W 
	W 
	Warning 
	W1 – W2 

	GRMN 
	GRMN 
	Exit Symbol without Context 
	GRMN1 – GRMN4 

	GRMN 
	GRMN 
	Exit Symbol in Context 
	GRMN2C, 3C, 5C, 6C 


	Table B-2 Randomized Test Booklet Contents 
	Table B-2 Randomized Test Booklet Contents 
	Table B-2 Randomized Test Booklet Contents 

	Booklet A 
	Booklet A 
	Booklet B 
	Booklet C 
	Booklet D 
	Booklet E 
	Booklet F 

	STDS1 
	STDS1 
	STDS7 
	GRMN3/5C 
	GRMN1 
	STDS1 
	O3 

	WE2 
	WE2 
	FLEX5 
	STDS1 
	T1 
	OB1 
	STDS6 

	STDS6 
	STDS6 
	STDS4 
	FD2 
	02 
	STDS2 
	FD3 

	BP1 
	BP1 
	OWEX4 
	STDS2 
	STDS1 
	O1 
	STDS3 

	B1 
	B1 
	STDS1 
	OWEX6 
	BP1 
	STDS4 
	FLEX2 

	GRMN1 
	GRMN1 
	GRMN2/2C 
	STDS3 
	STDS4 
	FLEX1 
	STDS5 

	STDS5 
	STDS5 
	W2 
	BP2 
	W2 
	STDS5 
	OWEX3 

	FL2 
	FL2 
	STDS5 
	L4 
	STDS3 
	FL2 
	STDS2 

	STDS3 
	STDS3 
	O2 
	STDS4 
	WE4 
	STDS6 
	BP3 

	FLEX4 
	FLEX4 
	STDS6 
	TLS1 
	STDS5 
	FD1 
	STDS4 

	GRMN3/2C 
	GRMN3/2C 
	TLS2 
	STDS5 
	OWEX1 
	OWEX2 
	GRMN3 

	O1 
	O1 
	WE1 
	FLEX6 
	FD3 
	BP2 
	B1 

	STDS4 
	STDS4 
	STDS3 
	STDS7 
	STDS2 
	STDS3 
	STDS1 

	OWEX5 
	OWEX5 
	FD1 
	WE3 
	FL1 
	GRMN1/3C 
	W1 

	STDS2 
	STDS2 
	L2 
	STDS6 
	STDS6 
	GRMN2 
	GRMN2/5C 

	FDC1 
	FDC1 
	GRMN3 
	O3 
	GRMN2/2C 
	STDS7 
	L3 

	STDS7 
	STDS7 
	STDS2 
	GRMN1 
	L1 
	L2 
	STDS7 

	FD2 
	FD2 
	T1 
	FL1 
	STDS7 
	TLS3 
	FL1 

	T1 
	T1 
	BP4 
	FDC1 
	FLEX3 
	W1 
	TLS1 

	GRMN4/6C 
	GRMN4/6C 
	GRMN4/6C 
	GRMN4/6C 
	GRMN4/6C 
	GRMN4/6C 
	GRMN4/6C 


	APPENDIX C 
	Individual Pictorial / Pictogram Results 1. 
	According to this pictogram, the oxygen masks will deploy from overhead during a fire so that all passengers can breathe while they wait to evacuate. 
	True False 
	O1 
	Oxygen Equipment Usage (O1) 
	Oxygen Equipment Usage (O1) 

	Comprehension criterion:
	False. 

	Oxygen Equipment Usage (O1) Question Score (True / False) 
	Comprehension Category 
	Comprehension Category 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	Certain Wrong 
	Certain Wrong 
	149 117 
	56.00 44.00 
	1.00 0.00 
	56.00 0.00 

	Total 
	Total 
	266 
	100 
	56% 


	All 266 subjects who received this oxygen equipment usage pictorial responded. Chi-squareanalysis revealed a positive association of cabin safety expertise [(2, N = 266) = 61.19, p<.01] and number of flights [ (3, N = 265) = 46.16, p<.01] with comprehension. Without the responses from Cabin Safety experts, the comprehension score fell to 45.6%. 
	2 
	2 

	2. 
	• According to this 
	Figure
	– 
	– 
	– 
	A. when the captain is 



	pictogram, smoking is allow ed 
	talking on the public 
	address system. 
	– 
	– 
	B. when music is playing. 

	– 
	– 
	C. never. 

	– 
	– 
	D. anytime. 

	No Smoking in Lavatory (L3) 
	No Smoking in Lavatory (L3) 

	Comprehension criterion:
	Multiple answer choice “C” was correct. 

	No Smoking in Lavatory (L3) Question Score (Multiple Choice) 
	L3 
	Comprehension Category 
	Comprehension Category 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	Certain Wrong Blank 
	Certain Wrong Blank 
	98 23 1 
	81.00 19.00 -
	1.00 0.00 -
	81.00 0.00 0.00 

	Total 
	Total 
	122 
	100 
	81% 


	Usable analytical n (121) does not include “blank” responses. 
	Chi-square analysis revealed that comprehension was not differentially associated with cabin 
	safety expertise or flight history. 
	3. 
	• Fully describe w hat you think this pictogram m eans. B1 Seat Belt Usage (B1) Comprehension criterion: Keep seat belt fastened at all times during flight. Seat Belt Usage (B1) Question Score 
	ResponseType 
	ResponseType 
	ResponseType 
	ComprehensionCategory 
	Frequency 
	Percent 
	Weight 
	ComprehensionScore 

	1 
	1 
	Certain 
	159 
	62.84 
	1.00 
	62.84 

	TR
	Likely 
	66 
	26.08 
	0.75 
	19.56 

	TR
	Arguable 
	11 
	4.35 
	0.50 
	2.18 

	TR
	Suspect 
	14 
	5.53 
	0.25 
	1.38 

	TR
	Opposite 
	2 
	0.79 
	-1.00 
	-0.79 

	TR
	Wrong 
	1 
	0.40 
	0.00 
	0.00 

	TR
	Blank 
	2 
	-
	-
	0.00 

	TR
	Total 
	255 
	100 
	85.1% 


	Usable analytical n (253) does not include “blank” responses. 
	Of the 257 subjects who received this seat belt usage pictorial, 253 (98.4%) subjects answered the specific question asked, and two failed to respond at all. Chi-square analysis revealed that comprehension was not differentially associated with cabin safety expertise or flight history.  
	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Opposite Wrong 
	Certain Likely Arguable Suspect Opposite Wrong 
	While in flight and while seated please ensure your seatbelt is fastened at all times. Prepare for turbulence. How you should properly sit on a plane. Safety seat belt. You can unfasten your seatbelt at cruise altitude. Altitude sickness. 


	Seat Belt Usage (B1) Composite Score 
	ResponseType 
	ResponseType 
	ResponseType 
	ComprehensionCategory 
	Frequency 
	Percent 
	Weight 
	ComprehensionScore 

	1 
	1 
	Certain 
	160 
	63.24 
	1.00 
	63.24 

	TR
	Likely 
	66 
	26.08 
	0.75 
	19.56 

	TR
	Arguable 
	10 
	3.95 
	0.50 
	1.98 

	TR
	Suspect 
	14 
	5.53 
	0.25 
	1.38 

	TR
	Opposite 
	2 
	0.79 
	-1.00 
	-0.79 

	TR
	Wrong 
	1 
	0.40 
	0.00 
	0.00 

	TR
	Blank 
	2 
	-
	-
	0.00 

	TR
	Total 
	255 
	100 
	85.3% 


	Usable analytical n (253) does not include “blank” responses. 
	The lack of any Type 0 responses yields an identical overall comprehension score.  
	4. 
	• D escribe exactly w hat you think this pictogram m eans. T1 
	Seat Belt Usage in Turbulence (T1) 
	Seat Belt Usage in Turbulence (T1) 
	Seat Belt Usage in Turbulence (T1) 
	Seat Belt Usage in Turbulence (T1) 


	Comprehension criterion: 
	Comprehension criterion: 
	Comprehension criterion: 

	Do not unfasten your seat belt during turbulence. 
	Do not unfasten your seat belt during turbulence. 


	Seat Belt Usage in Turbulence (T1) Question Score 
	Seat Belt Usage in Turbulence (T1) Question Score 
	Seat Belt Usage in Turbulence (T1) Question Score 




	ResponseType 
	ResponseType 
	ResponseType 
	ComprehensionCategory 
	Frequency 
	Percent 
	Weight 
	ComprehensionScore 

	1 
	1 
	Certain 
	228 
	58.46 
	1.00 
	58.46 

	TR
	Likely 
	60 
	15.38 
	0.75 
	11.54 

	TR
	Arguable 
	53 
	13.59 
	0.50 
	6.80 

	TR
	Suspect 
	38 
	9.74 
	0.25 
	2.44 

	TR
	Opposite 
	3 
	0.77 
	-1.00 
	-0.77 

	TR
	Wrong 
	5 
	1.28 
	0.00 
	0.00 

	TR
	None 
	3 
	0.77 
	0.00 
	0.00 

	TR
	Blank 
	7 
	-
	-
	0.00 

	TR
	Total 
	397 
	100 
	78.5% 


	Usable analytical n (390) does not include “blank” responses. 
	Of the 397 subjects who received this seat belt usage in turbulence pictogram, 390 (98.2%)subjects answered the specific question asked about the pictorial, and seven subjects failed to respond at all. Chi-square analysis revealed that comprehension was not differentially associated with cabin safety expertise or flight history. 
	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Opposite Wrong 
	Certain Likely Arguable Suspect Opposite Wrong 
	Seatbelts should remain fastened while seated in the event of turbulence. Do not unbuckle when plane is in the air. Sit and buckle up the correct way. To buckle or unbuckle lift up or down. It is safe to unbuckle. Open your seatbelt when aircraft is on the water. 


	Seat Belt Usage in Turbulence (T1) Composite Score 
	ResponseType 
	ResponseType 
	ResponseType 
	ComprehensionCategory 
	Frequency 
	Percent 
	Weight 
	ComprehensionScore 

	1 
	1 
	Certain 
	230 
	58.97 
	1.00 
	58.97 

	TR
	Likely 
	85 
	21.79 
	0.75 
	16.34 

	TR
	Arguable 
	42 
	10.77 
	0.50 
	5.39 

	TR
	Suspect 
	22 
	5.64 
	0.25 
	1.41 

	TR
	Opposite 
	3 
	0.77 
	-1.00 
	-0.77 

	TR
	Wrong 
	5 
	1.28 
	0.00 
	0.00 

	TR
	None 
	3 
	0.77 
	0.00 
	0.00 

	TR
	Blank 
	7 
	-
	-
	0.00 

	TR
	Total 
	397 
	100 
	81.3% 


	Usable analytical n (390) does not include “blank” responses. 
	The lack of any Type 0 responses yields an identical overall comprehension score.  
	5. • Fully describe w hat you think this pictogram m eans. O B1 
	Overhead Bin Safety (OB1) 
	Overhead Bin Safety (OB1) 

	Comprehension criterion: 
	Be prepared to catch falling items when opening the overhead bin. 

	Overhead Bin Safety (OB1) Question Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain Likely 
	66 27 
	50.38 20.61 
	1.00 0.75 
	50.38 15.46 

	TR
	Arguable Suspect Opposite Wrong 
	15 19 2 2 
	11.45 14.50 1.53 1.53 
	0.50 0.25 -1.00 0.00 
	5.73 3.62 -1.53 0.00 

	TR
	Blank 
	1 
	-
	-
	0.00 

	TR
	Total 
	132 
	100 
	73.7%* 


	Usable analytical n (131) does not include “blank” responses. 
	* Of the 132 subjects who received this overhead bin safety pictogram, 131 (99.2%) subjects answered the specific question asked about the pictorial, and one subject failed to respond at all. Chi-square analysis revealed an association of cabin safety expertise [ (12, N = 132) = 22.33, p = .04] with comprehension.  
	2 

	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Opposite Wrong 
	Certain Likely Arguable Suspect Opposite Wrong 
	Be careful when opening overhead compartments. Make sure that your items don’t fall out and injure passengers. Be careful opening bin. Push your bag completely into the bin so it doesn’t fall out when the door is opened to hit someone. Something about luggage falling. Exactly how to put the suitcase up. Ask the person below where you want to put your bag if it’s okay or if it will fit. 


	Overhead Bin Safety (OB1) Composite Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain 
	66 
	50.38 
	1.00 
	50.38 

	TR
	Likely Arguable Suspect Opposite Wrong Blank 
	27 16 18 2 2 1 
	20.61 12.21 13.74 1.53 1.53 -
	0.75 0.50 0.25 -1.00 0.00 -
	15.46 6.11 3.44 -1.53 0.00 0.00 

	TR
	Total 
	132 
	100 
	73.9%* 


	Usable analytical n (131) does not include “blank” responses. 
	* Of the 132 subjects who received this overhead bin safety pictogram, 131 (99.2%) subjects answered the specific question asked about the pictorial, and one subject failed to respond at all. Chi-square analysis revealed an association of cabin safety expertise [ (12, N = 132) = 22.26, p = .04] with comprehension. Without the responses from Cabin Safety experts, the composite comprehension score fell to 71.3%. 
	2 

	The lack of any Type 0 responses yields an identical overall comprehension score.  
	6. 
	Warning (W1) Comprehension criterion: Warning! Look out the window and do not open the door or exit if you see smoke, fire, or dangerous debris. • Study this entire pictogram . • N ow , describe exactly w hat you think this section m eans. W 1 
	Warning (W1) Question Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain 
	52 
	25.49 
	1.00 
	25.49 

	TR
	Likely 
	37 
	18.14 
	0.75 
	13.60 

	TR
	Arguable 
	25 
	12.25 
	0.50 
	6.13 

	TR
	Suspect 
	26 
	12.75 
	0.25 
	3.19 

	TR
	Opposite 
	23 
	11.27 
	-1.00 
	-11.27 

	TR
	Wrong 
	26 
	12.75 
	0.00 
	0.00 

	TR
	None 
	15 
	7.35 
	0.00 
	0.00 

	TR
	Blank 
	8 
	-
	-
	0.00 

	TR
	Total 
	212 
	100 
	37.1%* 


	Usable analytical n (204) does not include “blank” responses. 
	* Of the 253 subjects who received this warning pictogram, only 204 (80.6%) answered the specific question asked about the pictorial, whereas 41 subjects (16.2%) responded with general information about other elements of the pictogram, and eight subjects failed to respond at all. Chi-square analysis revealed an association of cabin safety expertise [ (14, N=212) = 73.87, p< .01] and flight history [ (21, N=212) = 54.01, p < .01] with comprehension. 
	2 
	2 

	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Opposite Wrong 
	Certain Likely Arguable Suspect Opposite Wrong 
	If you look outside an exit and you see smoke, fire, or debris, do not use the exit. Check out the windows at all times to make sure you don’t exit to something bad. Watch for smoke, fire, and glass. Telling you what to do in case of fire. Don’t look to see smoke, fire, or broken glass. Break glass if fire occurs. 


	Warning (W1) Type 1 Composite Score 
	ResponseType 
	ResponseType 
	ResponseType 
	ComprehensionCategory 
	Frequency 
	Percent 
	Weight 
	ComprehensionScore 

	1 
	1 
	Certain 
	52 
	25.37 
	1.00 
	25.37 

	TR
	Likely 
	41 
	20.00 
	0.75 
	15.00 

	TR
	Arguable 
	27 
	13.17 
	0.50 
	6.59 

	TR
	Suspect 
	25 
	12.20 
	0.25 
	3.05 

	TR
	Opposite 
	21 
	10.24 
	-1.00 
	-10.24 

	TR
	Wrong 
	23 
	11.22 
	0.00 
	0.00 

	TR
	None 
	16 
	7.80 
	0.00 
	0.00 

	TR
	Blank 
	7 
	-
	-
	0.00 

	TR
	Total 
	212 
	100 
	39.8% 


	Usable analytical n (205) does not include “blank” responses. 
	The question-specific responses were also judged for general understanding of the entire pictogram. Chi-square analysis revealed an association of cabin safety expertise [ (14, N=212) = 89.56, p < .01] and flight history [ (21, N=212) = 55.18, p < .01] with comprehension.Without the responses from the Cabin Safety experts, the composite comprehension score fell to only 26.1%. 
	2 
	2 

	The Type 0 scores were then scored for general information relative to overall comprehension of the pictogram. 
	Warning (W1) Type 0 Composite Score 
	ResponseType 0 
	ResponseType 0 
	ResponseType 0 
	ComprehensionCategory Likely 
	Frequency 1 
	Percent 2.44 
	Weight 0.75 
	ComprehensionScore 1.83 

	TR
	Arguable 
	14 
	34.14 
	0.50 
	17.07 

	TR
	Suspect 
	24 
	58.54 
	0.25 
	14.64 

	TR
	Wrong 
	2 
	4.88 
	0.00 
	0.00 

	TR
	Total 
	41 
	100 
	33.5% 


	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 0 Responses 

	Likely Arguable Suspect Wrong 
	Likely Arguable Suspect Wrong 
	There are 6 exits marked by lights, go to them and check the windows before opening/inflating emergency hatch. Then jump (not sit) on the slide and run off. It tells you where the exits are and in what weather not to leave the plane. Also shows how to leave the plane and not to smoke, carry luggage, and that the area may be slick. In case of emergency, here are some exits. How to handle hazards. 


	An overall comprehension score for the pictogram was derived from combining both the Type 1 composite comprehension score and the comprehension score produced by categorization of the Type 0 responses, which were related to the general essence of the pictorial/pictogram, as opposed to the question-specific content being sought. A weighted average of the Type 1 and Type 0 composite comprehension scores suggests 
	general overall comprehension of about 38.8%. 

	7. 
	• These two pictograms are presented together on a 
	Figure

	briefing card. Study them both. 
	• Why do you think there are separate pictograms for 
	A and B? 
	Figure
	FLEX2 
	Emergency Exits (FLEX2) 
	Emergency Exits (FLEX2) 

	Comprehension criterion: 
	Pictogram A presents operating instructions for a floor-level exit and pictogram B presents operating instructions for an overwing exit. 

	Emergency Exits (FLEX2) Question Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain Likely 
	19 36 
	16.81 31.86 
	1.00 0.75 
	16.81 23.90 

	TR
	Arguable 
	29 
	25.66 
	0.50 
	12.83 

	TR
	Suspect 
	19 
	16.81 
	0.25 
	4.20 

	TR
	Wrong 
	8 
	7.08 
	0.00 
	0.00 

	TR
	None 
	2 
	1.77 
	0.00 
	0.00 

	TR
	Blank 
	1 
	-
	-
	0.00 

	TR
	Total 
	114 
	100 
	57.7%* 


	Usable analytical n (113) does not include “blank” responses. 
	* Of the 125 subjects who received this emergency exits pictogram, 113 (90.4%) attempted to answer the specific question asked about the pictorials, whereas 11 subjects (8.8%) responded with general information about other elements of the pictogram, and one subject failed to respond at all. Chi-square analysis revealed an association of cabin safety expertise [ (10, N = 
	2 

	113) = 45.20, p < .01] and number of flights [(15, N = 113) = 31.48, p < .01] with comprehension. 
	2 

	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Wrong 
	Certain Likely Arguable Suspect Wrong 
	A is giving directions on how to evacuate using the doors. B is giving direction on how to open the over wing exit. They are two different types of exits on the aircraft. One shows how to get out on wing the other shows how to get out at other spots. Two different doors. Smaller area of evacuation They are two different wings to the plane. 


	Emergency Exits (FLEX2) Composite Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain 
	22 
	19.47 
	1.00 
	19.47 

	TR
	Likely Arguable Suspect 
	36 29 17 
	31.86 25.66 15.04 
	0.75 0.50 0.25 
	23.89 12.83 3.76 

	TR
	Wrong None Blank 
	7 2 1 
	6.19 1.77 -
	0.00 0.00 -
	0.00 0.00 0.00 

	TR
	Total 
	114 
	100 
	60.0%* 


	Usable analytical n (113) does not include “blank” responses. 
	* The 114 question-specific responses were also judged for general understanding of the entire pictogram. Chi-square analysis revealed an association of cabin safety expertise [ (10, N = 
	2 

	113) = 41.09, p < .01] and number of flights [(15, N = 113) = 29.12, p = .02] with comprehension. Without the responses from Cabin Safety experts, the composite comprehension score fell to 51.4%. 
	2 

	The Type 0 scores were then scored for general information relative to overall comprehension of the pictogram. 
	Emergency Exits (FLEX2) Type 0 Composite Score 
	ResponseType 
	ResponseType 
	ResponseType 
	ComprehensionCategory 
	Frequency 
	Percent 
	Weight 
	ComprehensionScore 

	0 
	0 
	Likely 
	3 
	27.27 
	0.75 
	20.45 

	TR
	Arguable 
	4 
	36.36 
	0.50 
	18.18 

	TR
	Suspect 
	2 
	18.18 
	0.25 
	4.55 

	TR
	Wrong 
	2 
	18.18 
	0.00 
	0.00 

	TR
	Total 
	11 
	100 
	43.2% 


	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 0 Responses 

	Likely Arguable Suspect Wrong 
	Likely Arguable Suspect Wrong 
	Where the exits are located and what not to take. Exits out of the plane. Fire and water exit. Air flow. 


	An overall comprehension score for the pictogram was derived from combining both the Type 1 composite comprehension score and the comprehension score produced by categorization of the Type 0 responses, which were related to the general essence of the pictorial/pictogram, as opposed to the question-specific content being sought. A weighted average of the Type 1 and Type 0 composite comprehension scores suggests 
	general overall comprehension of about 58.5%. 

	8. 
	Water Evacuation (WE3) • Fully describe w hat you think segm ent 4 m eans. • Fully describe w hat you think segm ent 7 m eans. W E3 
	(a.) Comprehension criterion: 
	Inflate your lifevest at or outside the exit as you prepare to board the life raft. 

	Water Evacuation (WE3) Question (a) Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain 
	27 
	20.93 
	1.00 
	20.93 

	TR
	Likely Arguable Suspect Wrong None 
	28 39 22 12 1 
	21.71 30.23 17.05 9.30 0.78 
	0.75 0.50 0.25 0.00 0.00 
	16.28 15.12 4.26 0.00 0.00 

	TR
	Blank 
	1 
	-
	-
	0.00 

	TR
	Total 
	130 
	100 
	56.6%* 


	Usable analytical n (129) does not include “blank” responses. 
	* Of the 130 subjects who received this water evacuation pictogram, 129 (99.2%) answered the specific question asked about the segment 4 pictorial, and one subject failed to respond. Chi-square revealed an association of cabin safety expertise [ (12, N = 130) = 57.48, p < .01] and number of flights [ (15, N = 130) = 96.45, p < .01] with comprehension. 
	2 
	2 

	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Wrong 
	Certain Likely Arguable Suspect Wrong 
	Inflate vest upon exiting aircraft. Pull cord to inflate the life vest. Wear safety vest when exiting over water. Life jackets are available. The lady’s life vest is not inflated right. 


	(b.) Segment 7 comprehension criterion: 
	Use the knife in the survival kit to cut the line tethering the life raft to the airplane. 

	Water Evacuation (WE3) Question (b) Score 
	Response Type 1 
	Response Type 1 
	Response Type 1 
	Comprehension Category Certain 
	Frequency 71 
	Percent 55.91 
	Weight 1.00 
	Comprehension Score 55.91 

	TR
	Likely Arguable Suspect Wrong None 
	20 15 10 9 2 
	15.75 11.81 7.87 7.09 1.57 
	0.75 0.50 0.25 0.00 0.00 
	11.81 5.91 1.97 0.00 0.00 

	TR
	Blank 
	3 
	-
	-
	0.00 

	TR
	Total 
	130 
	100 
	75.6%* 


	Usable analytical n (127) does not include “blank” responses. 
	* Of the 130 subjects who received this water evacuation pictogram, 127 (97.7%) subjects answered the specific question asked about the segment 7 pictorial, and three failed to respond. Chi-square analysis revealed that comprehension was not differentially associated with cabin safety expertise or flight history. 
	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Wrong 
	Certain Likely Arguable Suspect Wrong 
	Cut lanyard securing raft to aircraft using raft knife. You must disconnect the life raft from the plane so the plane doesn’t drag it down. What you should do to cut the rope. Pull on the cord to release the raft. Hold on in case of emergency. 


	Water Evacuation (WE3) Composite Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain 
	31 
	24.03 
	1.00 
	24.03 

	TR
	Likely 
	46 
	35.66 
	0.75 
	26.75 

	TR
	Arguable 
	36 
	27.91 
	0.50 
	13.96 

	TR
	Suspect 
	9 
	6.98 
	0.25 
	1.75 

	TR
	Wrong 
	5 
	3.88 
	0.00 
	0.00 

	TR
	None 
	2 
	1.55 
	0.00 
	0.00 

	TR
	Blank 
	1 
	-
	-
	0.00 

	TR
	Total 
	130 
	100 
	66.5%* 


	Usable analytical n (129) does not include “blank” responses. 
	* The combined question-specific Type 1 responses were also judged for general understanding of the entire pictogram. Chi-square revealed an association of cabin safety expertise [ (12, N = 
	2 

	130) = 43.94, p < .01] and number of flights [(15, N = 130) = 57.29, p < .01] with comprehension. Without the responses from Cabin Safety experts, the composite comprehension score fell to 60.2%. 
	2 

	The lack of Type 0 responses produced an identical overall comprehension score.  
	9. 
	Flotation Device Usage (FDC1) Question (a) Score 
	• D escribe exactly w hat you think seg m ents 3 and 4 m ean. FDC 1 
	Flotation Device Usage (FDC1) 
	Flotation Device Usage (FDC1) 
	Flotation Device Usage (FDC1) 
	Flotation Device Usage (FDC1) 


	(a.) Comprehension criterion: Buckle the lifevest straps and tighten. 
	(a.) Comprehension criterion: Buckle the lifevest straps and tighten. 
	(a.) Comprehension criterion: Buckle the lifevest straps and tighten. 




	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain 
	45 
	17.37 
	1.00 
	17.37 

	TR
	Likely 
	40 
	15.44 
	0.75 
	11.58 

	TR
	Arguable 
	65 
	25.10 
	0.50 
	12.55 

	TR
	Suspect 
	42 
	16.22 
	0.25 
	4.06 

	TR
	Wrong 
	57 
	22.01 
	0.00 
	0.00 

	TR
	None 
	10 
	3.86 
	0.00 
	0.00 

	TR
	Blank 
	6 
	-
	-
	0.00 

	TR
	Total 
	265 
	100 
	45.6%* 


	Usable analytical n (259) does not include “blank” responses. 
	* Of the 265 subjects who received this flotation device usage, 259 (97.7%) answered question (a), and six failed to respond. Chi-square analysis revealed an association of cabin safetyexpertise [ (12, N = 265) = 65.65, p < .01] and number of flights [(18, N = 265) = 58.89, p < .01] with comprehension. 
	2 
	2 

	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Wrong 
	Certain Likely Arguable Suspect Wrong 
	Buckle the life vest strap and tighten. Tighten the waist strap. How to buckle. Make sure it’s on completely. Attach strap from mother to child and another to the seat. 


	(b). Comprehension criterion: 
	Inflate the vest by pulling down on the red tab. 

	Flotation Device Usage (FDC1) Question (b) Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain 
	34 
	15.11 
	1.00 
	15.11 

	TR
	Likely Arguable Suspect Wrong None 
	91 49 9 36 6 
	40.44 21.78 4.00 16.00 2.67 
	0.75 0.50 0.25 0.00 0.00 
	30.33 10.89 1.00 0.00 0.00 

	TR
	Blank 
	40 
	-
	-
	0.00 

	TR
	Total 
	265 
	100 
	57.3%* 


	Usable analytical n (225) does not include “blank” responses. 
	* Of the 265 subjects who received this flotation device usage, 225 (84.9%) subjects answered question (b), and 40 failed to respond. Chi-square analysis revealed an association of cabin safety expertise [ (12, N = 265) = 98.51, p < .01] and number of flights [(18, N = 265) = 81.31, p < .01] with comprehension. 
	2 
	2 

	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Wrong 
	Certain Likely Arguable Suspect Wrong 
	Inflate one chamber by pulling the cord. Pull down to inflate. Inflate. Pull on straps. Take off seatbelt. 


	Flotation Device Usage (FDC1) Composite Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain Likely 
	22 66 
	8.46 25.38 
	1.00 0.75 
	8.46 19.04 

	TR
	Arguable Suspect Wrong None 
	76 55 36 5 
	29.23 21.15 13.85 1.92 
	0.50 0.25 0.00 0.00 
	14.62 5.29 0.00 0.00 

	TR
	Blank 
	5 
	-
	-
	0.00 

	TR
	Total 
	265 
	100 
	47.4%* 


	Usable analytical n (260) does not include “blank” responses. 
	* The combined question-specific Type 1 responses were also judged for general understanding of the entire pictogram. Chi-square analysis revealed an association of cabin safety expertise [ (12, N = 265) = 86.02, p < .01] and number of flights [(18, N = 265) = 68.78, p < .01] with comprehension. Without the responses from Cabin Safety experts, the composite comprehension score fell to 41.0%. 
	2 
	2 

	The lack of Type 0 responses produced an identical overall comprehension score.  
	10. 
	No Smoking in Lavatory (L4) • Fully describe what you think this pictogram m eans. • W hy w ould it be im portant? L4 
	(a.) Comprehension criterion: 
	No smoking in lavatory. 

	No Smoking in Lavatory (L4) Question (a) Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain Likely 
	126 5 
	93.33 3.70 
	1.00 0.75 
	93.33 2.78 

	TR
	Suspect Wrong None 
	1 2 1 
	0.74 1.48 0.74 
	0.25 0.00 0.00 
	0.19 0.00 0.00 

	TR
	Total 
	135 
	100 
	96.3% 


	All 135 (100%) subjects who received this no smoking in lavatory pictorial answered question (a). Chi-square analysis revealed that comprehension was not differentially associated with cabin safety expertise or flight history. 
	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Suspect Wrong 
	Certain Likely Suspect Wrong 
	Do not smoke in the lavatory. No smoking. Do not sneak in the bathroom to smoke a cigarette. Don’t put cigarettes into sink or toilet. 


	(b.) Comprehension criterion: There 
	is a danger of causing a fire. 

	No Smoking in Lavatory (L4) Question (b) Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain Likely 
	58 6 
	43.28 4.48 
	1.00 0.75 
	43.28 3.36 

	TR
	Arguable Suspect Wrong None 
	21 35 8 6 
	15.67 26.12 5.97 4.48 
	0.50 0.25 0.00 0.00 
	7.84 6.53 0.00 0.00 

	TR
	Blank 
	1 
	-
	-
	0.00 

	TR
	Total 
	135 
	100 
	61.0% 


	Usable analytical n (134) does not include “blank” responses. 
	Of the 135 subjects who received this no smoking in lavatory pictorial, 134 subjects (99.3%) answered question (b). Chi-square analysis revealed that comprehension was not differentiallyassociated with cabin safety expertise or flight history. 
	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Wrong 
	Certain Likely Arguable Suspect Wrong 
	You could start a fire. Start a fire or stop up sink or toilet. Because it is against the law and you could be fined. Smoking can set off the smoke or fire alarm. Smoking can disturb cabin pressure. 


	No Smoking in Lavatory (L4) Composite Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain 
	58 
	42.96 
	1.00 
	42.96 

	TR
	Likely Arguable Suspect None 
	23 49 4 1 
	17.04 36.30 2.96 0.74 
	0.75 0.50 0.25 0.00 
	12.78 18.15 0.74 0.00 

	TR
	Total 
	135 
	100 
	74.6% 


	The combined question-specific Type 1 responses were also judged for general understanding of the entire pictogram. Chi-square analysis revealed that comprehension was not differentially associated with cabin safety expertise or flight history. 
	The lack of Type 0 responses produced an identical overall comprehension score.  
	11. 
	Figure
	• 
	• 
	• 
	• 
	• 
	• 


	Fully describe what you think these people are doing. 
	Fully describe what you think these people are doing. 
	Fully describe what you think these people are doing. 



	• 
	• 
	Why do you think they are doing different things? 




	BP3 
	Brace Position (BP3) 
	Brace Position (BP3) 

	(a.) Comprehension criterion:. 
	Assume the brace position for impact or emergency landing

	Brace Position (BP3) Question (a) Score 
	Response Type 1 
	Response Type 1 
	Response Type 1 
	Comprehension Category Certain 
	Frequency 73 
	Percent 58.87 
	Weight 1.00 
	Comprehension Score 58.87 

	TR
	Likely Arguable Suspect Wrong Blank 
	20 12 5 14 2 
	16.13 9.68 4.03 11.29 -
	0.75 0.50 0.25 0.00 -
	12.10 4.84 1.01 0.00 0.00 

	TR
	Total 
	126 
	100 
	76.8%* 


	Usable analytical n (124) does not include “blank” responses. 
	* Of the 126 subjects who received this brace position pictorial, 124 (98.4%) answered question(a), and two failed to respond. Chi-square analysis revealed an association of cabin safetyexpertise [ (10, N = 126) = 20.39, p = .03], with no association of number of flights, with comprehension. 
	2 

	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Wrong 
	Certain Likely Arguable Suspect Wrong 
	They are all showing different bracing positions for either a land ditching or emergency landing. They are trying to protect themselves from really injuring themselves. They are ducking for cover. Doing as told. Sleeping. 


	(b.) Comprehension criterion: 
	They are of different sizes and some have a seat to lean against whereas others do not. 

	Brace Position (BP3) Question (b) Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain 
	41 
	33.06 
	1.00 
	33.06 

	TR
	Likely Arguable Suspect Wrong None 
	30 18 9 24 2 
	24.19 14.52 7.26 19.35 1.61 
	0.75 0.50 0.25 0.00 0.00 
	18.14 7.26 1.82 0.00 0.00 

	TR
	Blank 
	2 
	-
	-
	0.00 

	TR
	Total 
	126 
	100 
	60.3%* 


	Usable analytical n (124) does not include “blank” responses. 
	* Of the 126 subjects who received this brace position pictorial, 124 (98.4%) subjects answered question (b), and two failed to respond. Chi-square analysis revealed an association of cabin safety expertise [ (12, N = 126) = 25.17, p < .01], with no association of number of flights, with comprehension. 
	2 

	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Wrong 
	Certain Likely Arguable Suspect Wrong 
	Depending on where they sit and how old they are. Front can go low where the next two cannot; children should be strapped in seats. Various methods of body protection for adults and children. Because they are different ages. The room provided They were not properly informed. 


	Brace Position (BP3) Composite Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain Likely 
	49 32 
	39.52 25.81 
	1.00 0.75 
	39.52 19.36 

	TR
	Arguable Suspect Wrong Blank 
	19 10 14 2 
	15.32 8.06 11.29 -
	0.50 0.25 0.00 -
	7.66 2.02 0.00 0.00 

	TR
	Total 
	126 
	100 
	68.6%* 


	Usable analytical n (124) does not include “blank” responses. 
	* The combined question-specific Type 1 responses were also judged for general understanding of the entire pictogram. Chi-square analysis revealed an association of cabin safety expertise [ (10, N = 126) = 24.39, p < .01], with no association of number of flights, with comprehension. Without the responses from Cabin Safety experts, the composite comprehension score fell to 64.0%. 
	2 

	The lack of Type 0 responses produced an identical overall comprehension score.  
	12. 
	Emergency Exits (OWEX1) (a.) Comprehension criterion: Able-bodied passengers who have already evacuated and are assisting with the evacuation. • W ho do you think these people are? • W hat are they doing? O W EX1 
	Emergency Exits (OWEX1) Question (a) Score 
	Response Type 1 
	Response Type 1 
	Response Type 1 
	Comprehension Category Certain 
	Frequency 72 
	Percent 57.60 
	Weight 1.00 
	Comprehension Score 57.60 

	TR
	Likely Arguable Suspect Wrong Blank 
	16 10 3 24 1 
	12.80 8.00 2.40 19.20 -
	0.75 0.50 0.25 0.00 -
	9.60 4.00 0.60 0.00 0.00 

	TR
	Total 
	126 
	100 
	71.8%* 


	Usable analytical n (125) does not include “blank” responses. 
	*Of the 128 subjects who received this emergency exits pictorial, 125 (97.7%) answered question (a), whereas two subjects (1.9%) responded with general information about other elements of the pictogram, and one failed to respond at all. Chi-square analysis revealed that comprehension was not differentially associated with cabin safety expertise or flight history. 
	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Wrong 
	Certain Likely Arguable Suspect Wrong 
	First passengers who left the aircraft Evacuees People in a dangerous situation. They crashed and the plane is on fire and they can’t take the regular stairs. Flight attendants. 


	(b.) Comprehension criterion: 
	Helping other passengers get off the slide during an emergency evacuation. 

	Emergency Exits (OWEX1) Question (b) Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain 
	71 
	56.80 
	1.00 
	56.80 

	TR
	Likely Arguable Suspect Wrong Blank 
	2 8 36 8 1 
	1.60 6.40 28.80 6.40 -
	0.75 0.50 0.25 0.00 -
	1.20 3.20 7.20 0.00 0.00 

	TR
	Total 
	126 
	100 
	68.4%* 


	Usable analytical n (125) does not include “blank” responses. 
	*Of the 128 subjects who received this emergency exits pictorial, 125 (97.7%) answered question (b), whereas two subjects (1.9%) responded with general information about other elements of the pictogram, and one failed to respond at all. Chi-square analysis revealed that comprehension was not differentially associated with cabin safety expertise or flight history. 
	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Wrong 
	Certain Likely Arguable Suspect Wrong 
	Helping other passengers get off the slide. Helping everyone get out safely. Catching the old people. Evacuating. Leaving by slide instead of waiting for the plane to pull to the terminal. 


	Emergency Exits (OWEX1) Composite Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain Likely 
	49 6 
	39.20 4.80 
	1.00 0.75 
	39.20 3.60 

	TR
	Arguable Suspect Wrong Blank 
	15 51 4 1 
	12.00 40.80 3.20 -
	0.50 0.25 0.00 -
	6.00 10.20 0.00 0.00 

	TR
	Total 
	126 
	100 
	59.0%* 


	Usable analytical n (125) does not include “blank” responses. 
	* The combined question-specific Type 1 responses were also judged for general understanding of the entire pictogram. Chi-square analysis revealed an association of cabin safety expertise [ (10,N=126) = 40.55, p < .01], with no association of number of flights, with comprehension. Without the responses from Cabin Safety experts, the composite comprehension score fell to 51.3%. 
	2 

	The Type 0 responses were then categorized for general information relative to overall comprehension of the pictogram. 
	Emergency Exits (OWEX1) Type 0 Composite Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	0 
	0 
	Arguable 
	1 
	50.00 
	0.50 
	25.00 

	TR
	Suspect 
	1 
	50.00 
	0.25 
	12.50 

	TR
	Total 
	2 
	100 
	37.5% 


	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 0 Responses 

	Arguable Suspect 
	Arguable Suspect 
	Open window exit, pull red handle, exit through window. Exiting through window to get to safety. 


	An overall comprehension score for the pictogram was derived from combining both the Type 1 composite comprehension score and the comprehension score produced by categorization of the Type 0 responses, which were related to the general essence of the pictorial/pictogram, as opposed to the question-specific content being sought. A weighted average of the Type 1 and Type 0 composite comprehension scores suggests general overall comprehension of about 58.9%. 
	13. • W hat does the red broken line indicate? 
	• What action would you take if you saw this on the plane? 
	FL2 
	Floor Marking of Exits (FL2) 
	Floor Marking of Exits (FL2) 

	(a.) Comprehension criterion: . 
	Passageways leading to overwing emergency exits

	Floor Marking of Exits (FL2) Question (a) Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain 
	202 
	79.22 
	1.00 
	79.22 

	TR
	Likely 
	11 
	4.31 
	0.75 
	3.23 

	TR
	Arguable 
	6 
	2.35 
	0.50 
	1.18 

	TR
	Suspect 
	7 
	2.75 
	0.25 
	0.69 

	TR
	Opposite 
	4 
	1.57 
	-1.00 
	-1.57 

	TR
	Wrong 
	20 
	7.84 
	0.00 
	0.00 

	TR
	None 
	5 
	1.96 
	0.00 
	0.00 

	TR
	Blank 
	4 
	-
	-
	0.00 

	TR
	Total 
	259 
	100 
	82.8%* 


	Usable analytical n (255) does not include “blank” responses. 
	* Of the 264 subjects who received this floor marking of exits pictogram, 255 (96.6%) specifically answered question (a), whereas five subjects (1.9%) responded with general information about otherelements of the pictogram and four subjects failed to respond at all. 
	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Opposite Wrong 
	Certain Likely Arguable Suspect Opposite Wrong 
	Red lights to indicate the presence of an exit door on that row. There is an emergency exit nearby. Emergency exit lights. Lights. The exit will not open. They are doing something wrong, the lights are lit up. 


	(b.) Comprehension criterion: 
	Turn into the passageway from the aisle to get to the emergency exit. 

	Floor Marking of Exits (FL2) Question (b) Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain 
	128 
	51.00 
	1.00 
	51.00 

	TR
	Likely Arguable Suspect Opposite Wrong None 
	33 30 29 3 21 7 
	13.15 11.95 11.55 1.20 8.37 2.79 
	0.75 0.50 0.25 -1.00 0.00 0.00 
	9.86 5.98 2.89 -1.20 0.00 0.00 

	TR
	Blank 
	8 
	-
	-
	0.00 

	TR
	Total 
	259 
	100 
	68.5%* 


	Usable analytical n (251) does not include “blank” responses. 
	* Of the 264 subjects who received this floor marking of exits pictogram, 251 (95.1%) specifically answered question (b), whereas five subjects (1.9%) responded with general information about other elements of the pictogram, and eight subjects failed to respond at all. Chi-square analysis revealed an association of cabin safety expertise [ (14, N = 259) = 42.28, p < .01], and number of flights [ (21, N = 259) = 49.63, p < .01], with comprehension. 
	2 
	2 

	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Opposite Wrong 
	Certain Likely Arguable Suspect Opposite Wrong 
	If there was an evacuation, I would know to turn at the red lights to find an exit. Take note of where the emergency doors were. Tell them to move because they are blocking the exits. I would do the same thing these people are doing. Choose a different door through which to exit the plane. Get a flight attendant. 


	Floor Marking of Exits (FL2) Composite Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain Likely Arguable Suspect 
	128 35 52 17 
	50.00 13.67 20.31 6.64 
	1.00 0.75 0.50 0.25 
	50.00 10.25 10.15 1.66 

	TR
	Opposite Wrong None Blank 
	2 19 3 3 
	0.78 7.42 1.17 -
	-1.00 0.00 0.00 -
	-0.78 0.00 0.00 0.00 

	TR
	Total 
	259 
	100 
	71.3%* 


	Usable analytical n (256) does not include “blank” responses. 
	* The combined question-specific Type 1 responses were also judged for general understanding of theentire pictogram. Chi-square analysis revealed an association of cabin safety expertise [ (14, N = 
	2 

	259) = 42.37, p < .01], with no association of number of flights [ (21, N = 259) = 46.45, p < .01], with comprehension. Without the responses from Cabin Safety experts, the composite comprehension score fell to 67%. 
	2 

	The Type 0 responses were then categorized for general information relative to overall comprehension of the pictogram. 
	Floor Marking of Exits (FL2) Type 0 Composite Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	0 
	0 
	Suspect 
	3 
	60.00 
	0.25 
	15.00 

	TR
	Wrong 
	2 
	40.00 
	0.00 
	0.00 

	TR
	Total 
	5 
	100 
	15.0% 


	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 0 Responses 

	Suspect Wrong 
	Suspect Wrong 
	Brace according to seat location. Do not do that. 


	An overall comprehension score for the pictogram was derived from combining both the Type 1 composite comprehension score and the comprehension score produced by categorization of the Type 0 responses, which were related to the general essence of the pictorial/pictogram, as opposed to the question-specific content being sought. A weighted average of the Type 1 and Type 0 composite comprehension scores suggests general overall comprehension of about 70.2%. 
	14. 
	(a.) Comprehension criterion: 
	The maximum number of seconds a passenger should take to don his/her mask and help someone else don theirs. 

	Oxygen Equipment Usage (O2) Question (a) Score 
	• Fully describe w hat you think the counter (Sec.) is telling you? • W hy do you think it is im portant? O 2 
	Oxygen Equipment Usage (O2) 
	Oxygen Equipment Usage (O2) 
	Oxygen Equipment Usage (O2) 
	Oxygen Equipment Usage (O2) 




	Response Type 1 
	Response Type 1 
	Response Type 1 
	Comprehension Category Certain 
	Frequency 32 
	Percent 18.71 
	Weight 1.00 
	Comprehension Score 18.71 

	TR
	Likely Arguable Suspect Blank 
	54 71 14 5 
	31.58 41.52 8.19 -
	0.75 0.50 0.25 -
	23.69 20.76 2.05 0.00 

	TR
	Total 
	176 
	100 
	65.2% 


	Usable analytical n (171) does not include “blank” responses. 
	* Of the 264 subjects who received this oxygen equipment usage pictogram, 171 (64.8%) answered question (a), whereas 88 subjects (33.3%) responded with general information about other elements ofthe pictogram, and five subjects failed to respond at all. Chi-square analysis revealed that comprehension was not differentially associated with cabin safety expertise or flight history.  
	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect 
	Certain Likely Arguable Suspect 
	The counter is telling you that you need to be able to put your mask on this quickly. It is a time reference to let you know how fast things should happen. Time it takes to see the masks deploy, know to respond, your action taken, to secure your mask first before helping others. On average, how long it would take to put the mask on. 


	 (b.) Comprehension criterion: T
	he amount of oxygen in the atmosphere at very high altitudes is very small and a passenger can become incapacitated very quickly. 

	Oxygen Equipment Usage (O2) Question (b) Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain 
	32 
	17.49 
	1.00 
	17.49 

	TR
	Likely Arguable Suspect Opposite Wrong None 
	60 52 26 1 10 2 
	32.79 28.42 14.21 0.55 5.46 1.09 
	0.75 0.50 0.25 -1.00 0.00 0.00 
	24.59 14.21 3.55 -0.55 0.00 0.00 

	TR
	Blank 
	7 
	-
	-
	0.00 

	TR
	Total 
	190 
	100 
	59.3% 


	Usable analytical n (183) does not include “blank” responses. 
	* Of the 264 subjects who received this oxygen equipment usage pictogram, 183 subjects (69.3%) answered question (b), whereas 74 subjects (28.0%) responded with general information about other elements of the pictogram, and seven subjects failed to respond at all. Chi-square analysis revealed that comprehension was not differentially associated with cabin safety expertise or flight history. 
	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Opposite Wrong 
	Certain Likely Arguable Suspect Opposite Wrong 
	You only have limited time before experiencing symptoms related to oxygen deprivation. Alerts people that they have to act quickly. It is important to don your mask first so that you could be of help to your child. So you can be able to breath with the amount of oxygen. I don’t think it is important. Because most people do not know what to do. 


	Oxygen Equipment Usage (O2) Composite Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain 
	28 
	15.30 
	1.00 
	15.30 

	TR
	Likely Arguable Suspect 
	74 53 27 
	40.44 28.96 14.75 
	0.75 0.50 0.25 
	30.33 14.48 3.69 

	TR
	Wrong Blank 
	1 5 
	0.55 -
	0.00 -
	0.00 0.00 

	TR
	Total 
	188 
	100 
	63.8% 


	Usable analytical n (183) does not include “blank” responses. 
	The combined question-specific Type 1 responses were also judged for general understanding of the entire pictogram. Chi-square analysis revealed that comprehension was not differentially associated with cabin safety expertise or flight history. 
	The Type 0 responses were then categorized for general information relative to overall comprehension of the pictogram. 
	Oxygen Equipment Usage (O2) Type 0 Composite Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	0 
	0 
	Likely 
	23 
	30.67 
	0.75 
	23.00 

	TR
	Arguable 
	29 
	38.67 
	0.50 
	19.33 

	TR
	Suspect 
	21 
	28.00 
	0.25 
	7.00 

	TR
	Wrong 
	2 
	2.66 
	0.00 
	0.00 

	TR
	Total 
	75 
	100 
	49.3% 


	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 0 Responses 

	Likely Arguable Suspect Wrong 
	Likely Arguable Suspect Wrong 
	How to put on you air mask so you can breathe if something happens to the cabin pressure. How to apply the breathing mask so you can breathe if under danger. How to place the air bag on. If the plane crashes in water, you can breathe properly. 


	An overall comprehension score for the pictogram was derived from combining both the Type 1 composite comprehension score and the comprehension score produced by categorization of the Type 0 responses, which were related to the general essence of the pictorial/pictogram, as opposed to the question-specific content being sought. A weighted average of the Type 1 and Type 0 composite comprehension scores suggests general overall comprehension of about 59.7%. 
	15. 
	• Fully describe w hat is depicted in segm ents 8, 9 and 10 of this pictogram . FD2 
	Flotation Device Usage (FD2) 
	Flotation Device Usage (FD2) 
	Flotation Device Usage (FD2) 
	Flotation Device Usage (FD2) 


	(a.) Comprehension criterion: 
	(a.) Comprehension criterion: 
	(a.) Comprehension criterion: 

	Once outside the airplane, pull down on the red tabs to inflate the lifevest
	Once outside the airplane, pull down on the red tabs to inflate the lifevest

	. 
	. 




	Flotation Device Usage (FD2) Question (a) Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain 
	15 
	5.88 
	1.00 
	5.88 

	TR
	Likely 
	117 
	45.88 
	0.75 
	34.41 

	TR
	Arguable 
	55 
	21.57 
	0.50 
	10.79 

	TR
	Suspect 
	35 
	13.73 
	0.25 
	3.43 

	TR
	Wrong 
	32 
	12.55 
	0.00 
	0.00 

	TR
	None 
	1 
	0.39 
	0.00 
	0.00 

	TR
	Blank 
	4 
	-
	-
	0.00 

	TR
	Total 
	259 
	100 
	54.5%* 


	Usable analytical n (255) does not include “blank” responses. 
	* Of the 263 subjects who received this flotation device usage pictogram, 255 (97.0%) answered question (a), whereas four subjects (1.5%) responded with general information about other elements of the pictogram, and four subjects failed to respond at all. Chi Square analysis revealed an association of cabin safety expertise [ (12, N = 258) = 35.65, p < .01] and number of flights  [(18, N = 258) = 38.47, p < .01] with comprehension. 
	2 
	2 

	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Wrong 
	Certain Likely Arguable Suspect Wrong 
	At the door, pull down tabs to inflate. Inflate the life jacket. Pull the strings at the bottom of the vest. Put on vest. Pull strings to tighten. 


	(b.) Comprehension criterion:
	Blow into the red tube for added inflation, if necessary. 

	Flotation Device Usage (FD2) Question (b) Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain 
	39 
	15.66 
	1.00 
	15.66 

	TR
	Likely Arguable Suspect Wrong None 
	124 36 18 27 5 
	49.80 14.46 7.23 10.84 2.01 
	0.75 0.50 0.25 0.00 0.00 
	37.35 7.23 1.81 0.00 0.00 

	TR
	Blank 
	10 
	-
	-
	0.00 

	TR
	Total 
	259 
	100 
	62.1%* 


	Usable analytical n (249) does not include “blank” responses. 
	* Of the 263 subjects who received this flotation device usage pictogram, 249 (94.7%) answered question (b), whereas four subjects (1.9%) responded with general information about other elements of the pictogram and ten subjects failed to respond at all. Chi-square analysis revealed an association of cabin safety expertise [ (12, N = 258) = 37.61, p < .01] and number of flights [(18, N = 258) = 32.95, p = .02] with comprehension. 
	2 
	2 

	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Wrong 
	Certain Likely Arguable Suspect Wrong 
	If the life preserver fails to inflate with the handles, blow air into the device through the tube. You can blow your life vest with a valve. Blow into tube. Inflate. Blow the whistle. 


	(b.) Comprehension criterion:
	Once in the water at night, pull tab to illuminate locator signal light. 

	Flotation Device Usage (FD2) Question (c) Score 
	Response Type 1 
	Response Type 1 
	Response Type 1 
	Comprehension Category Certain 
	Frequency 36 
	Percent 14.52 
	Weight 1.00 
	Comprehension Score 14.52 

	TR
	Likely Arguable Suspect Wrong None 
	14 7 86 84 21 
	5.65 2.82 34.68 33.87 8.47 
	0.75 0.50 0.25 0.00 0.00 
	4.24 1.41 8.67 0.00 0.00 

	TR
	Blank 
	11 
	-
	-
	0.00 

	TR
	Total 
	259 
	100 
	28.8%* 


	Usable analytical n (248) does not include “blank” responses. 
	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 1 Responses 

	Certain Likely Arguable Suspect Wrong 
	Certain Likely Arguable Suspect Wrong 
	Pull tab to activate light when in the water. How to activate the emergency light of the vest Pull the tab inside the water. Float in the water using the vest. Pull life jacket to expand. 


	* Of the 263 subjects who received this flotation device usage pictogram, 248 (94.3%) answered question(c), whereas four subjects responded with general information about other elements of the pictogram and 11 subjects failed to respond at all. Chi Square analysis revealed an association of cabin safety expertise [ (12, N = 258) = 105.91, p < .01] and number of flights [(18, N = 258) = 97.96, p < .01] with comprehension. 
	2 
	2 

	Flotation Device Usage (FD2) Composite Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	1 
	1 
	Certain 
	10 
	3.92 
	1.00 
	3.92 

	TR
	Likely Arguable Suspect Wrong None 
	51 129 53 10 2 
	20.00 50.59 20.78 3.92 8.47 
	0.75 0.50 0.25 0.00 0.00 
	15.00 25.30 5.20 0.00 0.00 

	TR
	Blank 
	4 
	-
	-
	0.00 

	TR
	Total 
	259 
	100 
	49.4% 


	Usable analytical n (255) does not include “blank” responses. 
	The combined question-specific Type 1 responses were also judged for general understanding of the entire pictogram. Chi-square analysis revealed an association of cabin safety expertise [ (12, N = 258) = 90.57, p < .01] and number of flights [(18, N = 258) = 85.43, p < .01] with comprehension. Without the responses from Cabin Safety experts, the composite comprehension score fell to 44.2%. 
	2 
	2 

	The Type 0 responses were then categorized for general information relative to overall comprehension of the pictogram. 
	Flotation Device Usage (FD2) Type 0 Composite Score 
	Response Type 
	Response Type 
	Response Type 
	Comprehension Category 
	Frequency 
	Percent 
	Weight 
	Comprehension Score 

	0 
	0 
	Likely 
	1 
	25.00 
	0.50 
	12.50 

	TR
	Suspect 
	3 
	75.00 
	0.25 
	18.75 

	TR
	Total 
	4 
	100 
	31.3% 


	ComprehensionCategory 
	ComprehensionCategory 
	ComprehensionCategory 
	Typical Type 0 Responses 

	Arguable Suspect 
	Arguable Suspect 
	Proper ways to use flotation equipment on board this aircraft. These are step by step procedures. Lift seat cushion for floating, take out floating thing, put it on 


	An overall comprehension score for the pictogram was derived from combining both the Type 1 composite comprehension score and the comprehension score produced by categorization of the Type 0 responses, which were related to the general essence of the pictorial/pictogram, as opposed to the question-specific content being sought. A weighted average of the Type 1 and Type 0 composite comprehension scores suggests general overall comprehension of about 49.1%. 
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