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ABSTRACT

Technological encroachment provides human operators with flood of information that must be analyzed to understand
the environment and make judgments that lead to strategic actions. Further, the environment is not static and therefore
uncertain, changing its aspect dynamically. Complexity accompanied with its dynamics imposes substantial difficulty to
human operators' task. Criticality of having situational understanding becomes more important than ever. Situational
understanding requires the human operators possessing tacit knowledge in order for them to make the sense out of the
situation while interacting with information from many heterogeneous sources, the notion of sensemaking. Sensemaking
refers to the process of developing mental framework to assemble pieces of information representing different aspects of
the environment that can be used to develop one's own actionable knowledge to implement their judgments in the uncertain
environment. Therefore, judgment process and performance is a key component of sensemaking process. Among many
judgment and decision making models, the lens model with its extension can be utilized to partially describe the judgmental
aspect of sensemaking. One of the lens model parameters, unmodeled knowledge, can be a corresponding quantitative
measure for the tacit knowledge that plays an important role in sensemaking. In this paper, a comprehensive literature for
sensemaking is provided to formally define the notion of sensemaking in the military domain. Also, it is proposed that there
is a crucial link between the sensemaking and human judgment process and performance from the lens model perspective.
Potential implications for experimental framework are also proposed.
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2. Q| AFARIRI2| Algtulotuy
Tacit Knowledge

HwAoZ A2 §oiQl AF3ulel 52 sensemaking
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Ha7t vk gAY o] 2ulellA QA3F
FeHZ 77 ks A77F ok (Choo, 2000). ©]3&
Tacit Knowledge (TK), Explicit Knowledge (EK) £} Cul—
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of L& gFu AL & gl B AAE Hok
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Conflict theory, Beach & Mitchell (1987) 2] Image theory
) I g A=EEL Q7] xbA ARy, vt
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Uehls g wolu) nixgto g 5 71 9] x| e
J %=+ Linear (G) ¢} Unmodeled Knowledge (C) o™,
T R SAbAY Belo] $he] muly) o
Folsrke 247t vehdls Hxoln Z42e] X

FAZARE AR o ZH dojA 4 QIrh(H
Apell sk AAHE ArE-S Cooksey (1996) S 32317
v}

offt
e
o
£ 4

N

Mo rlo o F

4y om0 @ por o
dhote ot Ir J

2

n n
Yeo- Yo ¥e-Ye

R:: Predictability

Yo Yo

Ecological
Criterion

G: Linear Knowledge

T8 2. AXBYT NBYXIS] +HSAS FIIGHE HAQIRL

Adapted from Cooksey(1996)

ra = GReRs + C\/(1 - R?)(1 - R?) 2D

B el wekarat she AL 17k AEutete] 34y
oA mEe] AR S Fokdi= vk skl A
Alg)= b, QIZRe] ARl A Ae] oapagow A
of &AXE 545 aEste] Sardy el ofs) Ay
oAd v A4 5 Ss Aol sielvh 1eE
AA L =R E o] HE21A} Fo|A] Unmodeled Kno—
wledge (C) o]t} o] W4=elx}e] A 2]of w2 (Hammond,
Stewart, Brehmer, & Steinman, 1975; Cooksey, 1996)
o] A= TAe] tiide] Ha Sl oA Bdlea =74
2|9} ARG AZE Bkl Sl BElo] AAA R v
o o]2f gk Aol dofip, ofejgh A2 Al X] HYrE
o] Folxl ot QIZFe] abAd RES sty
ot Aeetar & 7F Aok o]zlo] A Es] oJabd g Ak

=
7deatel Rl A A4 8H= Tacit Knowledgeoletal 3 4
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4. Tacit knowledge

= X

= To=2 1

— A0
QI Bxmuol HA

sk A
olX

——

oapargAre] Agguter RElS 5l glojA TKE| <
42 - Tttt TR, AR} o2 A 4e
oy @A Asfutete] Abgets AE ehowA AbE g Ae]
HagolE HAele v wigste] abdgals
Zoltt, of2fgh o R gkela Hrde niet
2R Ee] W1zt Foll4] Linear Knowledge (Z1
G)E} Unmodeled Knowledge (1§ 2¢] C)7F &4}
AgAre] Agguteteld TKE F4E ¢ e AERE AR
2 7k vk Zoluh skell 71Esk3lsol Unmodeled
Knowledge= 37143} 4¥HEA S ARg-ato] hopd &
e GAbdgAte] ARt S EAshs AAAD
#pol5 yehlis Hiolth oabdy o] AE2Ql A4
e 78 Aol o] A dnbgoR YehA] o= A
7 WA A o 00 yEbd). I23AY, o] vk
£-2] 52 Jo] Yehd Aol Cooksey (1996) ol up=w
2 7px €] sfjdo] 7hs st ﬂaﬂL, A=rEe] FEFE
(337} ortdAolzh o] R &2 cueste] A} vl
Q] 7t rhEI=RH o] BAL &y 3|y|EAJo g o]F
o). AR, A=rEle] R FrAlelo] ezt
gol AL wf Y 5= vk AAR, DeshA A=nE

{

of
T o

o
= &b E
¥
mlo
>

o my koA
o

of epito] S-elsbl AASHA ke Bf-oleh. vt
o= AAYAT Folz BT ohlet HFBEA o
o @A) FRIHEAT FuAte)) o] BAE olalE 3
o o siae @ 4 o

%
AHA1e] A Aol W& ¥
(Cooksey, 1996). o]Ro] 3] TKS} 4= Ftolth
A A1 2 2ol A3l < olglsta AEutets
= oA 88l 22X 3 xbad B T
of RxE kol vk Zlolth olejd 47k4] W e] Rl
TrEsh=t QlojA TARCE olgh B WHES AR T
sl 5= 9l Wy w3 Cooksey (1996) ol 2Jal A|A| = o
A Qlo]l TK7F 248k vlEg the 773 HER gopd
T QA "ok gEo], dl=rdA PR E & e HE
i= Linear KnowledgeZ# A7 2ol AEs7) w1
F 7 BAAE 2o e 5= e AR
2 o] ol RE sk H=rt "k Qokshd, o] F 7
AR = AR 2] sutel AT Y-S

FAT 5 IE Fod qEs " Zoln,

b
7

il

qArA AL AdEatelS AR E O] WIS o] 838t
of YR 4= qlvhar st ohs-2] IRl o o

M YA ALS] ol st HAgE Eifi}l Téﬁ—‘a—%
A QETtel 250] AAs] m
T A= Y Sl Fews «V}ﬁﬂx}oﬂ A F
o] T7FsIhH= 1 o] Wol A7} HoiA] %D}(Wickens
& Holland, 2000). & €9, AFd74o] F&str} obdrt
£ 4854 (outcome feedback) AFAA7F &S v
QA Fom e ipdy REle] 485 4 FAHTHE
S7HZIAl == Aolck Z1efu, olelst Wi A= SJAF
A4 BATE Bt 2gAAs RS APk she
e E B B0l HA o1 gl wgk A Qv
o] o= AyoldhA <1x]Z& el ¥ =ul (Cognitive Feedback) ©]
& wo] ARS|EE oA mEle] sl AlEwdle] HF
oA e ojA] Qlrk. o] FEWo] 7|ES] F W)=
OEA dz=md Yelxe] b e AduAs A=
WHRIALE o] g35fo] Wes] abai el ARA7F &1 15
< vEhdlE Ao] ofet Adde FElE Holmows 9
APdZJolA}F Apale] Bdle] A4 07 wiedst 4= QlA it
Q147 u|twlo] A= Balzerd) 19 BEo| wEd 37
9] Rl AAE EdlE 1719 $¥4S Bt (Balzer,
Sulsky, Hammer, & Sumner, 1992; Gonzalz, 2005; Seong,
2003). QXA HrMoji= A A 71X FHE vk 2+
792 3= (Task Information Feedback: TI), 2144

AR5 ¥ =9 (Cognitive Information Feedback: CI) ¥}, 43}
4 3 =9 (Functional Validity Feedback: FVI) o]t} 2+
AR ¥ =W (T2 Ecological predictability (Re) &}, Z}2H9]
AR(TE 29 cue) 8} A IAVYS Ve 247
FA(We) & 28star, 1A% Ar =9 (CD 2 Cogni—
tive Control(Rs) &} Q17FS] SJAMAA ZHo] #AGS YE
= A A (W) & 28 e, vixeto®r Saik=d
=W (FVD) 2 Achievement(ra), Linear Knowledge (G)
¢}, Unmodeled Knolwedge (C) & ¥8Hstch(1d 2 33).
A=) |gRIxbE o] Al AR ERFete] A s 4
7}, Balzer, et al.(1992) ol w29 23K 2= (TT) o]
i or 93t Zor YehfA] qlrk olFelA g =
W Zp7ke] AR 2 CueZt &elA A e 47} ofd
TS 23 Qlerts delso w2y, vl wehd 22t 4

H

ol A g4 2 771 Wk e WS veR
Fo2H JAAA | TS & 5 Sk 13 29 93
of ®Ql A o], A Fre] #AE YR Ecological
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Predictability (Re) & AZA|7|H o] A% A7t oJAMAA
A9 oAl mdlo] g WAlskaL Sl TRek YAt
i %t 7}— vEeRd 4 %

A AR mle] qiefst = QA ek o]2fgh Q1A
=S o] gafjA Q1xte] ZlAlel gt AlE s st
19} AABNA ARG Al Afssh Al ARe] AR
=o17] 913k A7k o] Fo|Hth(Seong, 2003). 122
]x]x% J]I:Bﬂ/] /\},_Q_ _'_ 7]_11 Z]—XJ_O_ Z]L]_TJ_ o]q_-
@Io ‘u]tuﬂ S /\]_43_ ]_Ui}yq JA}QH S Ezﬁ- 2= o]
shar, @ AR A FE& YA A2 (TK)
FAgoRH AAYAY Agsiele] H4E nad
ole 2xbg vkl & S Stk

s

=

—{}mlmér&ﬁumloyﬂmiﬂ

o Mee SRR Al waln) oAb
2 QAstel A=nEe] ABYS AFH] A A
A F0)9 3 Qlek. oleld AP F A o] £He
.\L]—O]'er gﬂzr_‘ltﬂ Er]-.-_o]_7 o) E;H}ﬂl—_ ©
ool Ao} gtk AL, 484
iAlstelof stk 811 A3
Bejel] ol 9 el et
o W Felg He FRrETH] A
olell PAo] o= HEQI}e] Folatelof Hrh(elS
719 BFA7E Aol Qdrh. AR Fuzke] ot
PR Bl AFHRE FASHE AHE 29
% gtk B, Aot 325 FHololA oxpael o
gk Aok gk el A A Bie) el 4
9 olelg L 2ake] Aok olelE AL AP A
o2 sl F1s) ARk} 43S AP ozM o] 7}
o, A, SR 209 540l 9| ARAR Sl
T A A Fe R0 A (TR E A 5 Q%
= sfojof gtk miek S AAAY Aol 0.4 ARHQ A
TS g A4 (BK) S Aol e A
B EIC NE R R DR R B S
o} Axtol wet P tTi‘E—t—ﬂ ohartel 27
ek, o]oh & e TK7F Ak 5ot
oghi= Tgo] o A QS A =T1E o 4

9L‘ Nlo
H OlN

rEEm%L

oo

O o
o&‘l
L
r

S|
4w'ﬂ

N
AL
o
[e]
fo (B 2 30 o o my r

ot
O

0_>L
mlo
n°“
td

mlo 12
oX,
o
o2
4

oM Je rlo v ot (g
m{n GRS

20 ol
)

- )
éa
1%
. Mo
offt
n o

o

[0
-
N

O

o
bt r

S1o4] QA5eE oleiat oAl AlSUES $70] B
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o]
FEAAS UAS L FARTE AP} o] b
(safety critical systems)®ll T8 FoJof sz 370

AHRL AAE SR ol ABA A4S
4, RS volel A AgelA Lo H Al
o1% 47} glek. olFIM, UAHR 4] AHgE
A% wes) A7sle] sto} W 4+ QIebA el 2%

Agehe sk Fsge] 28

o] 24 S

O3 3. JSAFS FR 47tX] QIE{H oA

TAFERl S AES 93 DARPA (Defense Ad—
vanced Research Project Agency) ol 2siA 7idtz]od =l
Joint Semi—Automatic Force (JSAF) & Alg-5lo] Addo]

THIE 3L QIt) JSAFE A el B a3 e, 17t
ZA 03%(superV1sory control)g MEAQ GAlel Hog
Ao 44 WA7AE BERE (behavior mode) & A

AgowH 299y Fd
2 5 gt A4 7142

F

s FeliA AA el oA
£5% 4= 9+ C4I(Command,
Control, Communication, Computers, and Intelligence)
23S Aza,

ol2gk JSAF?] 23 47F4] IElFo|A7t 1§ 39 1}
B} Q. 9REe] £ g 2N #ANT
AA) S EpFE AEsol AL o 959 Iy
solat Hebe Feay] A8 ANAQ AR RolFy
ob 2.EZC TP Y £ AYS B AS 1

[o

ER £ 9t} o]y 3t moAldo] sensemaking®l] A &-sk
Ol o] HEAAZF AH Ay AEs fEy 2
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Bl 2}Yojl A FAlo] A&oe] 7}s3ka (Phister, Busch, &
Plonisch, 2003). ¥Ag A A3])#e] o)wr) Ay
ot FRHEAE AR M7 AFsE Aol %3] ¢e] 9]

AR e ndsly d=Rds E5te] Ak [40]
FYPSHEES FE8 A 5 Q7] wFEolt}h w3 o]2 &l

TKS] 9&o] grrai el
ARG EOIA = AE AR
Igo A 3k 71A] T3 A2 A3t A H (conflicting in—
formation) 7} o]® 7| 2oJA = 712 JALAA A HRAE
geFsleb A=REAS o] gate] BN E = QA Frh o]
3 AFojAJo] B33l o] 8= AR ALY A= B
Eolar AlMu distald o] AlF/de] ehshA] ok 7%

] X]+= 43} sensemaking©ll
2 g 5 QA "t olggt

B7b AR 5 gom, B e x AA7t 4
FAL o} o} TN 1A k= JEE A7

B A0 7)) BRG] Adoldol drrdel wA]

38 setshe Zo] FR) olol BaAE A

zirirm}mrﬂoﬁ
Boﬂ,f‘:ﬁ
@

22
i)

Lop Avteo] 144 vedo] GAtA S B
F A= 7129 AAv s YeRd 9tk (Bisantz & Seong,
2001; Seong, 2003; Seong, Bisantz, & Gattie, 2006).
EAIE, SJ5doo] ofol AT olfiz YA o g
el thAsh= oA el #«1 A7} Tkt A
OWOE’H gob FekE vge= -‘—ET%J o
oAl EFEx FAE e
—t— %5‘,% %Hﬂ% o]-g-sto] S5 oIz M]‘?i o} 71
= TETOEN dopd = Q= AR e wetst
AgE AekE stofof ab7] wiiteo|vh (¥ 4 Fx). 1
o] HojRzo], FEH %] 3] AARIG= dlolet
A Evs 771 S 5207 A
A 2EL olE 59 AFAF A
°f «13% = 111 olafetr] i o] w2 7S Zkar 9l
£ AR FHE wsk fry T, QIke] S
w, A&HH o7 ANHAA I U= o] 7] FHEAR]
(Event) ZAH% Folxl ARtelArt g oA 4= 9]
gk i) el (state) M W] QIAo] woxit) oth,
Sape] WS gefsiA| Faks Aol oleg - x
2 QIZElA QlefA= et Fde Algshy| e it i
Ao 7= o] gk Aol 1 Zef=7] % shAIRE, AAF Q1%Fo]
oy Tt AHE sk
U S AEA OE ”711 d}, wehbd, =5
AAS7] S5k e ® QIFte] Afslal Qe A
o

A Axo) Ao AsbAN JFE selet

[ 2o 0¥ R R Ao @
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Aae) g RO Aestel FHE dasiele 1R s Feskhy ¥ 5 Aok 4% 32 4 sk 93
3H71% $HH(Gigli, 2005; Smith, 2005). ©]&fst “3}atelA 5] o B ;

= xR gEster male] ApRE £ g RS A4
o A4-(elolebs el ma) o AR e Y
A

9] AAl 28 (mental model) 2 F733k0] 240l dh= go|
ERE AlgshAl flth $2k] 9ol WasA 2pale] At
vpol nels ZAR —zrﬂﬂo%x ’6%‘-‘”4 ‘i‘r‘ﬁ% Ad 52w
gl =& Folty. 187] A= A "eEe] ofd
ARG FHstaAl she AS UgertE gotok sttt o]
o] A4 541A] op A AF5ke] 1Aolu} 2Ral 2] i)
2 Aol LA AAIAE olslistd ol st JrIt
7v Ha aeid S u gAY ks 3 s
Zloltty, 1Eu o714 gk 71 FE AL, tFe dd
o] ez HOoEA S rpAA o] HEEA] Q19 exkd

AR dslttas & 4 lth(Gigone, & Hastie, 1993;
Lavery, Franz, Winquist, & Larson, 1999; SSC, 2002).

w5 o] A Awk 99l Aloleld THE wrk @ Al
o oo afEelAE w wr} A Faseo] 92

steha gt 2, thlgeke, Ausk 344
Bhal A ke Be o8 s S zATo) 9
e Ae BN 5 Acks Zolk. olele Ak
Stasser & Titus(1985) ¢l 2Jaix % Frolxli=dl A= 7ol
F ARE 7P B2 S AA st ArEES W
gfopd W= 157 EEAC] I Rl B A
oflalal TGE A ke ARE o] AA o F Lol
= a4 —% Eo%ﬁﬂr ole]gt QEP% Sl B, HomA
o

7149 ARk 7 PR A BFL o)A JAraS
#pe] rae] sHE 2IA o o] Abgkel ZAtel|Al
ol o] AR AYS Pshezt ohlm ofe] Wo] =
o ofo] Aol o|2A & < el itk B3 olHT A4
wo] Fofo] 7)) Anel ulet PFFozH AR
=0l o8] =Rl Aol AAste] Q= A AArEA
= A8 Al&Et A R 5o dEkAel

A9lg wla]ol e FQ3 Aol sijolt). o2 &
Q) SHAAE of S Ao SHo] AT
7 87) e Ao Aeke ol Ro] Folu

ge A
= =

M
~
-

A B U%O PU e
H

s

W ol gk SabAAdRe] Aot SEE oW A SAstar
FA8k 71 927t sl Aol AdF o7 2t} o]zt
Aol syl S8 ARME rA A= oY Tl
A2 afekal Qlow, olggh 22 Eo] ARgEo] oAkA
A A4 s &S viE 5 odokal st o
5 =9 2% AAell= FAY #wo] 9l I ANE &
ot o2 AEVIR B57F 2 5 Sl A (EK)
7, ZAd s ddo] gls A Bol AW & &
A5 AR Aol Fadk 4 9ol AREE 5 Q)
= AA(TK) 5ol k. webA, ojsh gApagAte] TK
o} EK7} oAb ol wjxl= Qaks g 8s] dohjofof gt

EAE, olelgt 7P SJabEAgo] AFsluteto] Fash
A& 2 Qlvks Adgstel 71E9] oabddd ElelA
AFEHAR 7 = ole] FH AAs F4E& o]&std
aetolla] utetel A ARGE A= APsE gl
A AN A2 2 AMEEE obd = glg Fott

A= dl o] HQlel|x] AR Aty Rds 3
@3h7] SleiA A=RE QIR AREET o] WS4l
A} F oA Linear Knowledge (G) ¢} Unmodeled Kno—
wledge (C) 7} AP gALe] Ad8fatet #gol dr2 o= A}
LEox= TKE 4 A Rg AME-EHd 4= 3l 53,
TKe d¥gd = ¢la v, 27 =& 228 FstolA

=

Ado] FFsal|E AT SAlARA oARE E71%
Hzh G RA4E o) gato] QIzke] S et 7yl v

T & Blolvk 1, ol FA14

Oﬂ ‘I}E]r tﬂﬂ }\7} O]D} 04]

JNE, Holell waba olejst
ztol7 Q& 7 17 wiEolth
=2 L8 1 P 22 R J*P@"ﬂ A=l e RS 3 sketd
Al olgl TKE &5 Frgsta Hsh o]2gh Al=r o]
WARIAE Ao EN abAYAte] At e Y
__ E]_Za‘]— o]t o] ]z%o J]r:uuogr: /\}ﬁg]oqﬂoi
M AR AEaetd) AEA Y] ey A
I A =izl

AR, AAZQ1 s Ewo] o]Zgl Q17| o]
7 =2 ardrgolxt AR sA4A = 3
olfjzz 278 v =W (Balzer, et al., 1992) 2] ez Al
ForM Tg g dvkal stk ol Q1|7 W] 9
4L 71ES Aol Beid vt itk (Balzer, et al.,
1992; Gonzalez, 2005; Seong, 2003). ©]2{&F FHX|ojjx &
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