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 Dynamic decision making:3/) & ¥t 7k
— Interacting with a responsive setting/environment over a longer period of
time to reach certain goals

— LEAH S A A B SE H TR 29 T 48 i I I 1] Jo 301k 381 H .
— implies intentions, plans, and goalsPa & =&, vhkl, HT
« Why dynamic? At 2822
— the decision: a series of interrelated decisions over time
— PRI, B RISV IN 1) 85 ) 1 g
— the situation: not static but dynamic (incl. Eigendynamik, i.e. momentum)
RhEE, SRR IR, A,
e the dynamics of decision making: ¥k 3 H 5 &M
— it is not ,,the* decision which has to be made J13E k& DA A
— it is a course of action which has to be shaped 75 B ¥k €478l ) 7 1]
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Complex environments: Examples
BRI S

e complex environments are found in ... & 7% 55 H LA
— fire fighting kK
— aircraft piloting KAL7% B
— running nuclear power plants 1= 17 4% HL.u
— military activities 4517 5]
— Politics iAW)
* but also in daily life... {H & W7E H HAE0EH ...
— friendships, partnership, marriage & divorce JJJ &, MR 5Z R R, 45185,
Y
— Career 1\l
— Health i
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Complex environments: Four Features
AR PUANRRAE

— complexity and connectivity & 2% HIFH I

* requires information reduction and anticipation of side effects
-> model building

o LRSS EORIREAT T LASE = R, e A Y
— Intransparency /i ]

 requires systematic collection of information
-> decision making under uncertainty

o T ERGHLLAE S, A E S PR
— Dynamics 3/) &

* requires anticipation and prediction of future developments
-> time pressure

o BTN AR SR K R, I ] R )
— Polytely Zielkonflikte H 51 )&

* requires the settlement of goal priorities and solution of goal conflicts
-> influence of value systems

o il ZAE HARB) I ZE SR ORI o H AR Z IR 7 i, SR A &
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Complex Problem Solving
O 2% ) FEBL R R

» ,,Complex Problem Solving* means interaction of a problem
solver with a dynamic situation 1n order to control a
complex situation with respect to certain goals
53 4% ) A ORGSR R 0] R N CR USRS, 78— 1B
A 5 ) 2 2R B A5 I8 21 e 1 H b

 Examples 5451

— Fire fighting Kk
— Managing a business [ L& F
— Running a private household Z I
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Complex Problem Solving: ET Itﬂ e A
¢

» two ways of doing expertise research (Sternberg, 1995):
FARL KT ANTT 1)
— American way: 3¢ [
* expert-novice- comparisoqs showing that experts know more than novices T X 54EL 5 b
BRRTREAFLHKAMIER 2
+ studying physics expertise - how many Americans become physicists, or actually even ever
study physics?

ZEE ol e SREE ZOESESUNG A WAL 7/BEE S
+ studying experts does not explain how to become an expert
A & FICIEMEREAAT 18N & 5K
— European way: KX

+ almost anyone can be a subject; people in general, not only a small fraction of ,,experts* ->
population generalizability

B NHAT LA X5, A — /N T K- AR NS il AL
« problems are about life in general -> task generalizability |1 B30 S 538 2E 15, AT 45 1L
« much more interest in individual differences 5 VAN 2 5
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Sternberg, R. J. (1995). Expertise in complex problem solving: A comparison of alternative conceptions. In P. A. Frensch & J.
Funke (Eds.), Complex problem solving: The European perspective (pp. 295-321). Hillsdale, NJ: Lawrence Erlbaum.
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Complex Problem Solving: & 4% n] 8 fi 1
Short History & Background {&j - JJ; 52 F1 5 &5

— in the mid-1970s: 704 #H

* disappointment with predictive power of 1Q tests for predicting problem
solving in real-life situations

X A B A AR UL I A 3 AN ) A ) T AL O 2
— one of the reasons: academic nature of tasks from IQ tests
— JREIZ — BRI AR5 I e R A
— alternative approach to IQ measurement: JH:Ath %5 52 8 i 1) 77 =

« construction of computersimulated scenarios and their presentation to
naive subjects as a tool for analyzing “complex problem solving”

Heidelberg, 8.8.2007

— under controlled conditions in the lab
— with a lot of more task requirements than traditional IQ testing

— ST S O DO T AL SR w8 R, A S S A4
G I3 B SR R o T R AR B 22 TATE 55
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Examples 515

* “Lohhausen” (Dérner et al., 1983) ,, %/ Z #&* 44

— simulated town consisting of more than 2000 variables

— subject’s task: be a good mayor for the next 10 simulated years!

— B — IR, 2000485, T B AT S5 & B ARHEAT 105 1)

Ha T

e “Tailorshop” (Putz-Osterloh & Liier, 1981; Funke, 1983) & 4%)5

— simulated factory (24 variables)

— subject’s task: be a good manager for the next 24 months!

— BUL) T, 244020 5, O R AT 55 R ABARE AT 240 T B H 2 B
Results showed: 45 53 1

— 1Q scores were predictive only in transparent situations

— BB RAEN TSR UL

— task complexity led to many “catastrophes” {145 & 7'k 5 3% K e«

— strong interplay between cognitive and emotional processes WA\ &1L A A1 2
LR () 5 ZUAH B 52
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CPS: The Lohhausen Study
% IR iR % S AR T

« Complex problem solving (CPS): & 7% [n] il fit ¥

G461 22 94 (1 [E P DURS (M A2)HEAT I GIVE IE ST, 188 KR
+-1983:

o 48 AR R G OB T K
o 10/NESSERAAT105E T K

« 2000 AL E

o I E:

Map of Lohhausen

— IR
_ A

— ) e R AN 4 R A

%beba\ﬂu&h

™ Einzeigebdude
A wald

Dérner, D., Kreuzig, H.-W., Reither, F. & Stiudel, T. (Eds.). (1983). Lohhausen. Vom Umgang mit Unbestimmtheit und Komplexitdit.

Bern: Huber.
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,Lohhausen*: Follow-ups %/ 5% £k 1 £ . Ji&

» hundreds of studies and experiments since this 1nitial study done with
computer-simulated scenarios

A IR 2 5, A b R v EH LB 7 %
« advantages of this methodology: 2 777 B i

S

§ — error friendly (no real disasters) 25 V85 1% (IF 2 S K HE)

< — Replicable ] 58 4

2 — easy data logging (4 2 PR H

.';";: — manipulation of time 1344 I [H]

=  slow motion: reduction of time-pressure by running event-driven instead of time-
driven simulations P28} 1E: Y/ W 18] 7y, 18 ik S5 0F IR B4 QR I TR) B8 S 542
* fast motion: long periods can be abbreviated, long-term effects become visible

g shortly HRZ1F: {(HTIEHH AW DA 45, JL(W)&%T DY LRI

E * real-time simulation in high-fidelity simulators = & AR AR I S I R 5

=

% Funke, J. (1995). Experimental research on complex problem solving. In P. A. Frensch & J. Funke (Eds.), Complex problem

= solving: The European perspective (pp. 243-268). Hillsdale, NJ: Lawrence Erlbaum.

H

Funke, J. (2003). Problemlésendes Denken [Problem solving]. Stuttgart, Germany: Kohlhammer.
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Problems of CPS Research
A2 4% n] g PR 5 ) 1) e

» complexity of scenarios: a problem for researchers...
B TT 22 B 2 20k s A A5 1) i)

— how to evaluate subjects’s solutions? U] PEAl X G HI R 7 %

— how to compare different scenarios? ANIH FJAHL 7 £ 1 A] BE P
« reliability and validity 7 F& 4 F14G 20

— reliability: low for system scores, better for behavioral data

— AJEEVE: XSRS BURAR, XHAT B it

— validity: many problems, mainly face-validity

— AR WEAR 2, T ER AR A A

» high on “social validity” (i.e., acceptance by testees)
Ao AT AR v, e Bz

« focus on action V¥ FL1T 5]

— most results are concerned with action (in terms of information requests,

decisions, etc.) 1R 2 &5 R 578G EHEUE B, 7E )
— what about knowledge? Z1 TR HI1E 2
— what about strategies? & [1)1E H?
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Possible Solution R {¢ R 8- 7 M

— psychometric approach to CPS (Funke, 2003, 2006):
— Lo BRI R 52 2% ) L R CPS
« use of more simple scenarios > H 5 2 1) ] B AR 4L 7 &6
— goal: represent most of the features of complex problems
— H: RIE B R0 ) K 2 B AIE
— use of formalisms (reason: systematic construction, easy comparisons,
straightforward derivation of measures)

— KRBT R RGe i sr, vl berk, Mt r EREER)
» linear structural equations Z& \'f 45 #) /7 F&
» finite state automata 3 FRAR A H 3 H1

* separation of knowledge acquisition and knowledge application
S ET AR RS0 )3 R4 T 70 2
— identification of system 4t )41

— system control &R Ft#x il
Funke, J. (2003). Problemlésendes Denken [Problem solving]. Stuttgart, Germany: Kohlhammer.

Funke, J. (2006). Losen komplexer Probleme. In J. Funke & P. A. Frensch (Eds.), Handbuch der Allgemeinen Psychologie -
Kognition (pp. 439-445). Gottingen: Hogrefe.
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CPS ,,lessons learned*: Theoretical and empirical
advances
52 % 0] fA e FRAS RN L6 1P K e

* increased knowledge about strengths and weaknesses of human
activities in complex situations

A IRE RIS T ARG Bl i ) Ay

- . ., . .
S * strong interplay between cognition and emotion
R \ \ N
= I VS E AV EPS
§ « shift of focus from decision to strategy J<it £ mi M5 4L 21| g
< » many detailed results on the role of person variables, task
= characteristics, situational factors, and their interactions
1R 22 4077 25 FARYE N A (o n] AR, AR 555 1, BABEIR 28, DL A HOAH |
S AL
=
=
S
'E Doérner, D. (1996). The logic of failure. Recognizing and avoiding error in complex situations. Reading, MA: Addison-Wesley.
§ Funke, J. (2006). Komplexes Problemldsen [Complex problem solving]. In J. Funke (Ed.), Denken und Problemlosen
H

(=Enzyklopddie der Psychologie, Themenbereich C: Theorie und Forschung, Serie II: Kognition, Band 8) (pp. 375-445).
Gottingen: Hogrefe.
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CPS Taxonomy of Influential Factors

Ul

LK

B3R R R U AR o 2R

L% ) U R Ak 5

] L DA

55

Wiz (==
WA i L pk —H—
(s i) (&) I
\ ISEE%I“
SIH: s /
domain- domgin— Monitoring TH
general specific Evaluation N

Hbx

Nt B, e, T

Frensch, P. A., & Funke, J. (1995). Definitions, traditions, and a general framework for understanding complex problem solving. In P.
A. Frensch & J. Funke (Eds.), Complex problem solving: The European perspective (pp. 3-25). Hillsdale, NJ: Lawrence Erlbaum.
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,,Social loafing™ 1n complex situations
R S S NP S (=R

— Background: 15 5t
« collective effort model“ (CEM) by Karau & Williams (1993, 1995) ££ %% Jy 4
« Instrumentality in collective situations lower than in coactive groups HEA%% J1FEFEAIK
— paradox results from Jackson & Williams (1985): H #H J& 1 45
 social loafing is helpful when solving more complex tasks aus
PR 2 AN IMESS
« groups with less effort yield better performance %% JJ F& AR R FEAAR 7= 25 I ) 1l 4
— Feuchter & Funke (2004): Experiment with ,,Fire Fighting“-Szenario 542 -k
» 2x2 Design:

— Difficulty of Task: ,,simple® (appliances need only water) versus ,,complex* (appliances need water
and gasoline) fi 1 45, 1 5 ML BE K, A6t 7%, XH475 B KRVl

— Type of group: ,,coactive* (=nominal group, individual performance counts) versus ,,collective* (=real
group, group performance counts)

— HEARSRAL: WMERA, AP0, AR TSR A, 4RARVE
« Dependent Variables: 1445 &
— Effort (in terminis of interventions into the system) %% JJ F£ &
— Performance (in terminis of saved ground; on individual as well as on group level) %%

* Exp.: N=60 graduate students (38 female), randomly distributed in 20 groups of 3;
interventions only in their own area 6044 %74 (3844 Lo tk), FALATHC 20713 N /AL
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AL e 455

Effort Performance Efficiency (P/E)
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g simple complex simple complex simple complex
— social loafing occurs: collective effort is lowered £E4A%% 11k

o — increased complexity reduces Performance 5 %2 5 3 i 3 20Uk & PG

& . . .

= — social loafers are more efficient (especially in complex situations)

3 , . o

= — AL P ERRCRFREAAE R T)

E

12

§ Feuchter, A., & Funke, J. (2004). Positive Effekte sozialen Faulenzens beim Ldsen komplexer Probleme. Kolner Zeitschrift fiir

Soziologie und Sozialpsychologie, 56, 304-325.
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Agenda for future research A KA 5T 11X

« Theoretical steps & & i&
« Empirical steps 2256 & Ji&
 Methodological steps J7 75 K J&

Heidelberg, 8.8.2007
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Theoretical steps P18 & &

CPS has to deal theoretically with ... 5 2% 0] @Uf# Y AE 318 b4t &
— 1mplicit cognition, intuitive DM: automaticity and routine behavior

— WESIARA, B, H 3T A4 4

S  see Betsch and Haberstroh (2005)
S
8 — explicit cognition, problem-solving: thinking, non-routine behavior
= o] \ > —
K — AW INGN, fE R ), RLAE, AR T N
°]
= » see Frensch and Funke (2002)
= . . . . N
2 « Integration of cognition and emotion I\ 515 1% 45 45 &
» Relationship between micro- and macro-processes

/é N S = D Y S | »
. PRI 5 5 I R R G 2R
i PR S
= — ,,Macrocognition* %< WA HH
= Betsch, T., & Habhger 1S 2(2009) utines of decision making. Mahwah, NJ: Lawrence Erlbaum.
§ Frensch, P. A., & Fusél]ié,l JI% }%gg)%trélnlgzg gﬁl’);roblem solving. In N. Cowan (Ed.), Experimental psychology and its implications for
§ human development. Encyclopedia of life support systems (EOLSS), developed under the auspices of the UNESCO. Oxford, UK: Eolss
S Publishers. [http://www.eolss.net]

Klein, G., Ross, K. G., Moon, B. M., Klein, D. E., Hoffman, R. R., & Hollnagel, E. (2003). Macrocognition. I[EEFE Intelligent Systems,
18(3), 81-85.
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—1

Empirical steps £ % & J#

« do not focus oo much on expertise areas! /it 2 H9CF & S Ju bl
— switch between domains to get fresh insights
— AR AN [R] ) AU AR AT AR
» CPS is not restricted to experts and their expert domains!
S 2R 7] U RAN 2 L X DL e S0 ) BIR )
— problem solving occurs in the expert as well as in the novice
— ) U R AFAE T KR L Kb
— there do exist experts for everyday life activities like shopping etc.
— AFAET AR, e )
 open the focus for naturalistic daily life activities and their complexities!
TR IRV B AR H B AR S8R s
— frontal lobe patients suffer strongly from the complexities of daily life

— R NG 2Ok B H R AR SR 2R
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Methodological steps 774 K &

 the complimentary nature of laboratory based and field
based methodologies SZ 5 2= HISLFR 7 v 1) 1F TH R4
« use of simulation techniques 3£ A4 A

e the complimentary nature of qualitative and quantitative
methodologies

YRRV 77/2%[1 VI E ) 7 VA B IR TR
there 1s no way around the development of a sound theory
Zror PR I R AN ] e 47
— comprising explicit and implicit processes P fa Al 7M. 1 F2
— comprising cognitive and emotional processes A FA1E 24 1L 14
— comprising micro- and macro-processes O 7 W it FE

Heidelberg, 8.8.2007
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Future research perspectives 1n our lab

AT 50 = B AR HE e 22

— Interplay of cognition and emotion in problem solving
— fR P A E S S 2 AR EAE
« Emotions as additional information &5 1F 4 i s &
» Emotions as trigger to select different strategies 15 25 AE I AN [R) SRS 1) find

S it
;% — Developmental aspects: When and how does planning and problem solving
% develop? & & FIUL R THIIAAE LR 0] AT A ) TR) EAAT A HE 2 RE?
2 « What are preconditions? 5G4 &A1 4
;;:‘;: « What are the abilities? {14 & /4 e
= — Neural base of problem solving fi ¥k [a] &5 1] 41 £ FL Al
* In addition to searching for ,,places*: search for synchronisations

R T AEREIT b i< LASE, W5 ) 20
% — Relationship between micro- and macro-cognition
2 — PS5 B WA R
S
E

Spering, M., Wagener, D., & Funke, J. (2005). The role of emotions in complex problem-solving. Cognition and Emotion, 19, 1252-1261..
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