Informachni horizonty
Analyza kognitivni
prace
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JAlternativni® vysvetlujici

schemata (metafory)

informacni horizonty - autorka konceptu:
Sonnenwald (1999)

Chatman (1991) — informacni svety

Taylor (1991) — prostredi vyuzivani informace
(information use environment)

Fischer + Naumer (2006) — Informacni
zazemi (Information grounds)

Hlavni rozdil: PERSPEKTIVA



Metoda pro zkoumani
informacnich horizontu

« Zakladni metoda
(Sonnenwald +
Wildemuth 2001):

e - Kkresleni
iInformachnich
zdroju na papir bez
pfedem pripravené
struktury

e - umoznuje
nejbohatsi praci s
daty

Varianty:

d.

b.

o

Serola (2006): 1. mapy, 2.
rozhovor

Sonnenwald (2001): 1.
rozhovor, 2. mapy

Kresli participant
Kresli vyzkumnik

Se Sablonou
Bez Sablony
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Figure 1. A student’s graphical representation of their information horizon B.M.. & Harmon

G. (2001).



Sonnenwald,
D.H., Wildemuth,
B.M., & Harmon,
G. (2001).
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Vyhodnocov

ani

Kvali-kvanti
vyhodnoceni

Table 2. Matrix illustrating students’ preference order of information resources

# Total times

AL DB KM AR DeK ME Dok Ji DaK JE YE students mentioned
Internst 1 2 1 1 2 1 2468 1 1 1 1 11 14
Faculty 1 2 4 24 2 3 2 2 & g
Friends 3 3 5 7 1 3 ] ]
Univ Library 3 3 3 2 3 4 & &
Experts 2 1 4 2 2 5 6
“Info Places” 1 2468 2 2 4 7
Family 1 1 3 5 4 4
Other Univ 4 1 4 3 3
Libraries
Employer 16,8 2 2 4
Local Library 5 5 2 2
Popular 1.2 1 2
Magazines
™ 1 1 1
University 1 1 1
Catalogs
Links among 7 3 3 10 g 5 18 16 2 9 4

students and
resources




1101 Td

cni

horizont

y

Kvanti
varianta

Tsai, T-1. (2012).
"Coursework-
related
information
horizons of first-
generation
college
students" Informa
tion

Research, 17(4)
paper 542.
[Available at

[ ] [ [ .
(] £ On programime

Course catalogues from the university site MSA MSA 4.02 3.92
Personal collections (e.g., printed course materials and
those on course management systems, books you 4.07 4.62 2.58 2.87
purchased) and syllabi.
Printed resources from the university library (e.g., books, , , ,
journals, encyclopedia) ’ e 2.59 N/A N/A N/A
Online resources from the university library (e.g., e- ; ; ;
journals from the database, e—beokg from E{h:e Irgtljrary) 3.12 N/A N/A N/A
University and department websites 3.48 3.55 3.61 4.19
Search engines (e.g., Google, Bing, Yahoo) 4.09 M/ A 1.86 2.06
Online forums or Q&A sites (e.g., RateMyProfessors ;
Yahoo Answers) ? =9 ’ ' 2.87 N/A 2.42 1.74
Social networking sites (e.g., Facebook) 2.31 1.82 1.71 1.45
Micro-blogging sites (e.g., Twitter) 1.45 1.21 1.20 1.22
Traditional mass media (e.g., TV, radio) 1.91 /A /A M/ A
Other 1.47 N/ A 1.56 1.32

Table 1: Information sources used by first-generation college students (N = 430)
» (Mote: Numbers in the cells are the means of frequency used for each source. Never = 1, Rarely = 2, Occasionally

Frequently = 4, Very Frequently = &)
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)esign a modelovan i ..«

Kim. J. Vicente & Jens Rasmussen

design — reprezentace useku reality: model

normativni modely
preskripce spravneho chovani
predpoklad racionalniho jednani
lidé nepouzivaji vzdy idealni jednani
normy — forma redukce i zprumérovani x komplexita
jen pro design ocCekavanych situaci, brzdi kreativitu
design jednoduchych systému s omezenou zpusobilosti



Design a modelovani

deskriptivni modely
aktualni chovani
jak lide hledaji informace
zaklad teorii a modelu

nepredvida nove chovani — nedostatecné pro
design systému

vhodné pro upgrade bez zasadnich zmen

formativni modely
pozadavky pro zmenu chovani
designovani budoucnosti
nevyjmenovava moznosti — reprezentuje je
nezavisly na technologii



Cyklus ukol - artefakt

Kritika deskriptivnich

modelu Requirements
Identification
* Kritika pFistupu
zakladajicich design na /—\
aktualnich praktikach
* napft. rychlé asks. Arifacts.

prototypovani a
iterativni testovani v
uzivatelu, design

rvrs Possibilities for

zalozeny na scénarich Work Practices

* Zavedenl noveho FIG. 4.2. The task-artifact cycle (adapted from Carroll et al., 1991).
designu vede k
adaptam uzivatelu a

'—IAI &~ B LA u W % Ak IAI.AIIL II



Cyklus ukol - artefakt

omezeni prototypovani i scénaru — silna zavislost na
prostredcich, pozaduji interface nez mohou vubec zacit

neuplnost, nemohou navrhnout zcela novy smer vyvoje
iterace v cyklu — pfipominaji psa honiciho svuj ocas

jakakoliv zména v designu muze vést k
nepredpokladanym problémim.

New Possibilities

FIG. 4.3. Iterating through the task-artifact cycle. Compare with Figure 4.2 (Tj = Task;;
Aj = Artifacty).



Design zalozeny na omezenich

strategie - kategorie postupu pfi kognitivnich
ukolech transformujici poCatecni stav znalosti
ve stav konecny

stabilnejsi nez interakce, postupy a Cinnosti
pri interakci s technologii

constrain-based design - reprezentuje, co
neni mozné

ne vSechna omezeni relevantni pro design
systému, urcuje hloubkovy pruzkum

reprezentace stabilnich omezeni - invarianty



Design zalozeny na omezenich

FIG. 7.1. Simon'’s (1981) parable about an ant on the beach. “Viewed as a geometric
figure, the ant’s path is irregular, complex, hard to describe. But its complexity is really
a complexity in the surface of the beach, not a complexity in the ant” (Simon, 1981, p.

64).



Design zalozeny na omezenich

FIG. 7.3. An example of a field of safe travel (J. J. Gibson & Crooks, 1938). The
environment is described in terms of its functional degrees of freedom. The resulting
field descriptior: represents the possibilities for action (i.e., the possible paths that the
car may safely follow). From American journal of Psychology. Copyright © 1938 by the
Board of Trustees of the University of Illinois. Used with permission of the University
of Illinois Press.



Cognitive work analysis - CWA

vyvinuta Rasmussenem, Pejtersenem a
Goodsteinem

konceptualni ramec zamereny na praci —
kognitivni prace

ramec pro analyzu komplexnich socio-
technickych systému

vychozi teorie:

systemovy pristup



Cognitive work analysis - CWA

ekologicky pristup: omezeni prostredi
pusobici na aktéra

preklad omezeni do pozadavku na design

prizpusobeni uzivatelovu skuteCnému
svetu, ne naopak

design informacnich systému skute¢ného
zivota - komplexni sit omezeni

prototyp - evaluace/testovani - design x
evaluace - design -prototyp



Cognitive work analysis - CWA

« CWAVHIB:

Mick, Lindsey, Callahan-

konceptualni ramec pro

dotaznikove studium

védcu a inzenyru v

korporatnich organizacich

Martin Rose - informacni

aktivity vlakovych

dispeceru

* metoda — contextual
iInquiry

* omezeni: dynamicke
prostredi, Casovy pres,
nedostatek informaci,
neustala nejistota

« kategorie informacnich

“WhEG ffom
Homebush i lale

“What's happening wilh
the WhG6T*

FICks up phana
conversation unheard

*133 from Blackiown I
12 minudes ate-door
probbem’

Discuss impact of
dekay, and message
content

Edits slatus update
Tl

“What's happening on
Waslam ne?

Rissponsa nol
e

er\.'a’rmrlrj Weslisrn g
shahis on monitors

(HSCLISS mirssan
content

Edis slakes update
Tl

RECONS VOIOR MESSan:
1o interactive voica
responsa (IVR) system

Train

Location M;“;“H POt | | PIO2 ‘ Wg:;”g
 System | : | |
CaII _"—H
| < :
' updates "}
.
updatis ;
' | IVR
‘creatdé | Message




Druhy omezeni CWA

4 tridy omezeni:
Vnejsi

Vnitrni

struktura pracovni Cinnosti a
pracovnich ukolu

kognitivni procesy a strategie Work
Individualni kognitivhi modely

a prideleni pracovnich uloh Organization | ‘aciiy | Activity
skupinova koordinace a
kolaborativni prace

Structure Cognition

Collaborative Cognitive
Styl Modes
e Agents

Cognitive

Assignments Individual

Group Coordination

prace
agent
organizace
cinnost



Zakladni faze CWA

pracovni domena
organizace prace
kognitivni pracovni

Work

Work Domain Qrganization

ukoly )

kognitivni strategie ks e e
kognitivni mody — "
dovednosti,

znalosti

socialni organizace



Analyza pracovni domeny

pracovni doména — struktura systemu, reprezentace
predmétu Cinnosti, forma popisu oboru

omezeni Cinnosti aktéru nezavisle na situaci, ukazuje
moznosti jednani

modelovaci nastroj - prostor abstrakce-dekompozice
(Rasmussen) — model pracovni domény

dvoudimenzionalni matice, uzly diagramu zalozeny na
verbalnich protokolech

horizontala: dekompoziCni hierarchie - cast- celek,
funkcionalni struktura od systemu jako celku k jeho
komponentum (neméni se ucel, k némuz byl systém
designovan, funkce zabudované do vybaveni, pocet,
umisténi a typy komponent)

vertikala: abstraktni hierarchie, strukturalni omezeni
pracovni domeény, jedna funkce muze byt naplnéna fradou
ruznych strukturnich alternativ — pf. funkce reak¢ni ¢as,
strukturalnimi alternativami jsou pocitac, stopky



Prostor abstrakce-dekompozice

Decompo-
sition | Total System Subsystem Function Unit | Subassembly | Component
Abstraction
No communication
Functional to tape or disk Test program
Purpose GP
- ¥ - Flags and
Jolnt nade in Program and congditions
Abstract information flag conditions
Function  |Paths
4 Instructions
L
Generalized 3
Function Multiplexer
Interface to 0 Solenoide Transistor
Physical DEC -weher' L' -\ clrouit short-circuit
’ o Manipulation Solenolde
Function keyboard of power supply. driver
but - Study function @
Physical Is here Looks
Form burnt

FIG. 7.6. A problem solving trajectory showing how the troubleshooting activities of a
professional electronics technician can be mapped onto a field description of the equipment
being repaired. (Adapted from Rasmussen, 19862). Reprinted with permission of the author.



Analyza ukolu

analyza ukolu — cile, které potrebuji byt dosazeny
identifikuje pozadavky spojené se znamymi, opakujicimi se
tridami ukold

misto analyzy predmeétu Cinnosti k analyze Cinnosti
samotné

analyza ukolu je komplementarni k analyze pracovni
domény

konkrétné se pouziva analyza vstupu — vystupu, specifikuje,
co je treba udélat bez toho, aby presne urcila jak to ma byt
provedeno

ukazuje zkratky, které mohou pouzivat experti, kteri danou
doménu dobre znaji

ve Ctvercich reprezentovany Cinnosti souvisejici se
zpracovanim informace, v kruzich stavy znalosti



Rozhodovaci zebrik

Evaluate
consequences’

Ambiguity

Understanding of
Options Awareness)

Consequences

Idantity desired
options

state

Search for more
options

Identify desired state

Future State

Desired State
Awareness

Awareness

Anticipate Formulate plan

Comprehension

{information/goals)

Diagnose Evaluate plan

Information

Awareness Plan Outcome

(task & context) Understanding

Perceive Execute

[] e

Data-processing performance
activities

O

which goal to choose?

States of knowledge
resulting from data which is then
processing the goal state?
INTERPRET ]
consequences for
current task, safety,
efficiency, stc.
what's the affect?
GOAL
ssﬁrfg" STATE
Ident. In terms of which is the appropriate
deviation from goal state change In operating cond.?
IDENTIFY DEFINE TASK
present state of select appropriate
system change of syst. cond.

what lies behind? Ident.in terms of task

ident. In terms of proc.

perceived as (g g, via Instruction)

system state

perceived in
terms of task

OBSERVE
information and data percelved in
™~ terms of action

oo

FORMULATE PROC.

plan sequence
of actions

what's going on?

e
interrupt in terms.

of time for task

EXECUTE
ACTIVoAfTION relsase of presel .

Y

for action manipulations

FIG. 8.4. The decision ladder. Adapted from J. Rasmussen, “Outlines of a hybrid model
of the process plant operator,” in T. B. Sheridan & G. Johannsen (Eds.), Monitoring
behavior and supervisory control. Plenum Publishing, 1976, with permission.



Prostor abstrakce-dekompozice a
rozhodovaci zebrik

Decision Ladder

A

Information - Act -
o on

Decompositon

Abstraction

FIG. 8.6. A simplified diagram of the relation between the abstraction-decomposition
space and the decision ladder. Compare with Figure 8.1.



Socialni organizace prace

e Strategie — mechanismy, kterymi Ize dosahnout ukoly
(jak maji byt dosazeny). Popis ruznych procesu, kterymi
|ze uskutecnit Cinnost.

e Socialni organizace a kooperace — vztahy mezi aktéry,
at jiz lidskymi ¢i automatizovanymi. Popisuje rozlozeni
odpovédnosti, organizaci aktéru do skupin a tymu, jak
komunikuji a koordinuji Cinnosti

 Kompetence pracovnikl — reprezentuji mnozinu
omezeni spojenych se samotnymi pracovniky a jejich
schopnostmi, identifikuji konkrétni kompetence



Socialni organizace prace

- Executive

" External Support
Comman d Strategic
Flannlng
\ Resource Technical
(Discussion) Statemant nf Intent AN Supply Support
$trate;i¢ Plans

b
2l Administration ,
Liaison \ \ _
\
_\—\___\_\_\-\- Il
| Requests -~ /

~_ |
T \
\ Instructions \‘\ /
ctions

Dialog | Support | Inst
pport Requests Fte:q_ueﬁts

Dialog

(Discussion)™ |

Instructions

Two Staff working in ' Three Staff working in
parallel series
(no essential interaction) (Intensive discussion
and product transfers)

Operations

Work Situation x



Cibulovy model CWA

The actual Work domain
work envi- analysis
ronment interms of

means-ends e _
structiure Activity analysis
Task situation

in work

domain n decis

terms In decision
making

irnterms of
mental strategies
that cgn be used

terms

Organizational
analysis
interms of division
of work and social Actors!

orgamzaﬂon

resources
and
Analysis values
of User
Characterlstlcs e
\\‘__Ergonomic analysis

Removing actions altematwes —__ - ofperception-action
Defining behavior shaping con- capabilties

straints at progressively narrom _-.’
envelopes
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