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"to order simultaneously presented tasks. Subjects weT gleldually
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5. .M increasing age there are xnﬁr ases in level of . prov;ng
: components of the task, in branthing\ procedures-and in the nu er of
cotrect solutions. Second, the Socia background‘of the task w i -
taken into account and hypotheses derived from this theatetical
‘position discussed in terms the dgta which confirms theoretical. .
& - assumptions about the influ nce of level of general socialization on
aqxual problem solving behavior. The problem was then transformed .

'\ into a domino-type game and pres:;:ig/zng;V1dually to.a total of 45

. subjects in. age groups 11 years, 14 years, and adult.,Results showed.
that adults heed more time for selVing the domino-type task but that
. younger groups need less time and produce more cor ect solutlons than
;.& - om the organizatlon problens. (60) »
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Most of the research in problem solv1ng is concerned with- clearly

“The problemsusually have isolated contents and av01d dssocia~
tlons to complex experlences in every-day llfe,

The reasons for this strategy are well known. An exact’ experl—

mental design demands control over all condltlons and systematlc
variation of the condltlons. .Problem solv1ng of complex tasks
is very hard to analyse and the determinants of the result often
© remain amblguous. If a problem is -embedded in complex social

relatlons, one cannot dlscern ‘between determihants of- pure'

problem solving processes

for example logical

1nference,and determlnants of preceeding experlences which had
been storaged by the subject before and are actually used durlng

"the process. of thinking.

\

v
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However some authors, dlssatlsfled wlth this ‘state of affajirs,

ave reflected“that -solwing clearly structured problems with a

few elements cannot be aslly compared ‘with solv1ng complex

s problems which conslsts of a large number of ‘elements or d1men-
4 &) sioms. SCHRODER et al. (19

14

) have described a level of. infor-

1u.4 matLon processing Whlch they call 1nformatlon processing capaclty

.<zz> (IPC) They v1ew IPC as a functlon of env1ronmental complexltx_

::. (EC) and 1ntegrat1ve complexity of personal properties (CPP)

. . . )
[¢] . . -

IPC

\

= £(EC, GPP) .

~

The authors also dlStngUlSh explicitly betweeén what is. thought

and how is thought Moreover, thelr levels .of cognltlve complexl-

ty are well known. HARVEY HUNT & SCHRODER (1961) for' example,
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1 This paper presents prellmlnary results whloh re a part of
arseries of studies about cognltlve socialization., The theoreti-
cal framéwork of our research couldnot be descr JEd here in ~

- detail. Only a few theoretical a

arellncluded in 'this report.
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used them to describe structpire of beliefs-and personality
‘organization. ’ . N

Y E
>

Another bulk of research is gonCerned w1th role—learnlng whlch
‘ seems to be a paradlgm for solvlng complex problems. This is

the case because in role- learnlng and role~taking structuring

[S

of complex relatlonshlps between a big number of elements are
involved, FLAVELL (1968) studled such processes with respect

to a theoryﬂ@£>3001allzatlon. .

. o Follow1ng this intention the development of problem solvlng _ T
' ‘capacity in malnta;nlng_complex social situations in every-day
life becomes a question of special interest. )

The purpose ofﬂtnis paper is to analyse problem solving behavior
in complex. tasks which,represent behavior in every day,social‘
situatiéns. We hope'to find the relationships between the level ]
of information processing on the one side and the level of T
general - soc1a11zatlon as welI as the special capac1ty in cognl-
tive development (e. g. the stages of thlnklng sensu PIAGET)

on the other 31de. . o ; . )
, , ¢~ "+ An organization prg;lem L
Now I shall present anorganlzatlon task whlch is an example of

l . ‘the type of task we have used in the first study.
40V Figure 1: Plan of the organlzatlon task
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’ WALT UNTIL 1.30 p. m.
1}

ALD UAVE THE B00h
BRCUGHT

. @ ASQUATNTANIE (GbIVES)
. RETURY GLOVES TO THT ‘
- ACQUAINTANCE LNTIL p
© 4,30 p. m. (3 MIN, STAY)

@ SCHEJOL_(BOCK)

FETCH A B0JK AT 1 p, me
N .

5 . a

| @ CYS (PLAYGROUND)
-

SPORT FROM 2.33 UNTIL

% p.om. (5 HIN. FOR

X "o CEAN3ING SBEFORE A"D AFTIR
’ LESSON)

@ PISTOFFICE
POSTOFFICE

BUY STAMPS UNTIL 6 p. m.
(5 MIN. STAY)

, Q . BICYCLE AFTER 1.30 p. m,
]:m - ® (173 T.)
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The problem cons1sted of how to. order s1multaneously presented
tasks. Thls tasks were to- be- carrled out at dlfferent places
with. various time limits. _ T e
% .. The tasks involved: : - : R ~ -
A -Returning gloves to an acquaintance (location: decquaintance;
time,limitr_H}SO P. m. including 3 min, stay), fetching a hook\
R ' from one"s friend (locdtion: schoolj.time limit: 1 o 'clock p. m.),
; ' playlng sports for one and a half hours (location: play- ground;
\\\4 time llmlts from 2.30 pP. m. until & p. m., ineluding 5 min.
| ‘for changlng before and after playlng), and buylii?stamps (lo~ :
. ' " cation: post office; t;me lxmlt 6 o'clock p. m. including 5 min. ;
- _,.s'tay). : S e . - h
D1stances between the dlfferent places were expressed as time
dlstances, for example 20 min. from 'home' to 'acquaintance'
Two further conditions were 1ntroduced First one could stay
-at home untll one s friend brought the book. In this .case the
« friend would arrive at® 1,30 p. m. at the latest. Second one .
could use the bicycle after 1.30 ‘P. m., when the parents who '
+  had the key'to the blcycie Feturned By us1ng the bicycle, only
- one thlrd ‘of the time that was spent for walklng would be’ re-
'*garded ) '

Method
Materials. The subject was presented with a map (60 cm x 90 cm)

", which contalned the places (home, school etc.) and the routes
(figure 2). Further information was‘'given on cards-whlch were
covered on ‘the mgp. There are two types of cards. - The first

! - type of cﬁrd contained job descrlptlon 1nclud1ng the certain

place where the job was to be -done and the t1me limits w1th1n

which the job was to be:fzﬁished These _cards lay near the p01nts“

of the map nwrklng the\places. In Qhe folLow1ng they are called

o -

content-cards.e The second type’of card coptained 1nformatlon

v 1
‘%5 « = . about the time which was required to>wa1k from one place to'

5 another. These cards lay covered near the lmnes representlng the
JRE routes (flgure 2). In the £ low1ng they are called;¥:me~dlstance—:

L
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cards. Near the card 'home'’ lay the card 'bicycle“ which con-
tained the infdrmatipn about using the bicycle after 1.30 p. m.

’

Figure 2: Materials presented with the organization problem
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- The subject was told that the boy had to perfdrm several tasks

durrng the afternoon and that all tasks should be finished ~
within the glven time. HaV1ng read all® information about the
tasks, the subject began to solve the problem. He could lift
up the cards as often as he llked but only one card’'at a time,

" 80 that the experlmenter was able to reglster the steps selected

by the subject. _ 1‘ *
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< Recordlngfw%he experamenter recoéALd the reactlons of the. sub—

# . Ject on sheets which were prep}red in a spec1f1c manner for.
the experlment Venbal comments.were also recorded. For each g

o person the 1nformatlon obtained about problem solving behavior
was ordered and. transformed 1nto a structure from which the
1mportant features of individual strétegles could be 19ferred

Flgures 3 to 5 present séyeral examples of. the structured re-
cords of problem solv1ng behav1or.

v
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Figure 3: Examples of recorded problem solving behavior; Subject'A
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-Figure 5: Examples of recorded problem solving behavior: -quject c
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: Remarks' In the firs t column “the sequence of-cards.contalnlng
1nformatlo;§about task contént and p01nts of time is recorded g
-+ "from first to last line. The secbnd &olumn contalns the oeqUence
" of chosen time-distanee~-cards. The third column presents the 7
actually chosen routes as Well as planned routes, for example . °
branchlng procedurés. Verbal re arks of the subject are re-
corded in the last column For getter 1llustratlon the complete
sequence of ehosen routes and chosen points respectlvely is.
o given on a small plan.. T ' ' ?'
- " As it is°easily to be seen, subject A‘Hidn'tvuse information
cards at all but chose 1mmed1ately the routes neglecting time f
llmlts and all other dimensions of the task ‘ T
Subject B contrarlly proves all steps in us1ng 1nformat10n about |
“the time llmlt at the first p01nt ’ the time necessary for reachlng‘
the nexit p01nt, and .the time llmlt at the second point. He uses
the blcycle for performing the last'three tasks. Subject C seems
to have a complete plan before producing his /olution..He takes -
time-distance-cards ‘afld content-cards aiter atef&, following a-
'pathway which lies.within the‘given time limits. 'But his final
solution deviates frém-his plan and transgresses time limits.

g A S h A R e e Rt b o etk T

L. ' Subjects and procedure. 45 eleven-year—olds and 45 fourteen-
) year-alds were run 1nd1x;iually. 17 adults (university students)

served as a control-group. In all groups approxlmately half of

the subjects were males and half females\ Thé subject~sat_beigge“_J
- the map (flgure 2) and was 1ntroduced to the’ task. After he had :
read all single tasks and their time 11m1ts as a\Wthe, tHe~ —
ér showed him the coxered’content -cards and the time-

] ] to .take only one card at a tige: ~
-Fiv 11y the subjkct w told again that all tasks were to Ee\\ _
the glVen “time limits. o : % :

N

A// . v

, ~ The organlzatlon task as a

‘F 'pure' thinking problem

- the organlzatlon task w1th J

s in problem solv1ng. The;i%rst ///
of formal processes in pro ,lé//

-
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e regard the relatlve complex1ty of . the organization !
/

wpiy AT LS
‘problem, it is obv1ous that we éhould -w*ﬂww
/
whlch adequately,descp%bes,

solving. If
syatem or. fode:

orms of 1nformatlon processing
. ynvolved here. Therefore we” shall begln with the construct of

,.A:/‘ )

.,/ 'conceptua%\complex1ty by SCHRODER et ak. (1962, 1967, 1971).
. . ‘ N t \‘\ . ]

- The second way of anaiysing the organization problem reflects
the soc1al context of the task Here the" questlon of 1nter\st
is whether there exist relati6ns between the general level of
socialization and ‘the aefual problem solv1nglbehav1or.

~. Analy31s of the///;anlzatlon problem »

Let us turn to the flrst/form of analy31s. The model of infor-
mat‘ongproce331n§/;n’the work of SCHRODER .t al. discerns betwe;§\;
two components: perceptlon and gnganr’atlon of 1nformatlon. N
Information Input~%5fdéterm1ned by a 'set of filters' which can
. be described in more deta};;by the processes of 'dlfferentlatlon'
L ‘ and 'discrimination' ,/whxle,)dlfférentlatlon' mainly refers to

dlscernlng dlmen51ons, 'dlseriningtlen4\2351gns the single di--
Th

men31ons—or attrlbutes a sgale value. second part of infor-

mation. prOCES31ng is understqQdd as the’ o ganlzatlon of the per-

ceaved 1nformatlon. It*mainiy\coh51 ts of the comb\natlon and .

;1ntegratlon of differentially scaled dime sions. It is mpt

— .//’§6331b1e to describe in detail the differepnt levels of concep- |
tual complexity which are related to.the a ove thinkx? Zng problem,
Presently we shall only refer to the dimens\ ons 1nVOIVed in the
task and the klnd of eombination which is nécessary to sblve

the problem, Subject A represented in figure \3 used only one
glohai&gimena;on ,perforqang tasks'. He neglexted most of the’

. _other condltlonS‘of the problem. His level of conceptual com-

- plexity could be labeled as concrete and simplie. The global

d”j} o dimension 'performing tasks' can be differentiated in 'locationn

\ N
or 'place', 'points of time', 'route distance' » 'time-distance',

P f"'task' 'stay', and 'reduced time-distance' (by USlng the

»

blcycle). The main process of dlfferentlatlon, dlSClelnathnv>

©
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end integration of information in this problem consists in -/
selectlng dimensions of time after having discerned between

the above mentioned dlmens1ons, and comblnlng them te the = .
‘concept of time, All that the subject has to do is to prove

whether the given time distance fits between to points of tlme.'

- t . T -
P, — . P, -

f,Thefcombination of points of time and distandes of’ time to a *
- concept of time is the unit for solving the problem adequately;
The gorrespondlng trait of, information processing bon31sts Of
.equallzlng the different tasks to be done at dlfferent points.
If we take the problem as an academic thinking problem, diffe-
rent tasks and different places are all equal. Thelr social
value or social 1mportance must be neglected.p
Until this time we attended to vertical 1nformation processes.
We also could assume horlzontal processes. They refer to .the
necess1ty of producing a 'sequence of the 51ng1e tasks which fits -
the- glven time limits. A very simple method of gaining a Sequence
is to go from one point i the other w1thout prov1ng any condltlon.;
We find this method in the diagram of subject A. A very common
strategy consists in branching at a certain point and testing
several routes. Finally the subject could develop a complete
plan before actually operiting. , ‘ .

- | , e .
Hypotheses., . ' Y

-

In terms of horizontal and vertical processes we mlght propose

 two simple assumptions: ‘

~

(1) The level of prov1ng ‘time components of the task w1ll r1se

as a function of cognitive develdpment. The, proV1ng procedure
‘cam be 1nferred from.the sequence of lifted cards._

(2) Branchlng procedures or planning behavior in forming a task
sequence will be observed more often in older subjegts #han
in younger ones. These horizontal processes can be inferred
from the individual's record of problem solving behavior.

A third dssumption refers to the results of problem,solying:

12

do0i1 .
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' (3) The number of ‘'correct’ solutions will increas se with age.
The word 'correct' means that the chosen sequence does not

'

exceed the given tlme limits.

i

Raesults. - - o _ : . S ”“

e ~

As it is seen in tables 1.to 3, the three assumptlonfﬁre clearly
conflrmed Let's turn to—the first assumptlon At the lowest
- level -the content- cards or time~distance-cards are taken
. without any combination. For example a subject of’ thlS level
.only 1ifts up content-cards without regardlng tlme dlstances.
On the second level the sub]ect takes a contenbcard first and’
then a tlme-dlstance -card (Pt). But he doesn't use the next point
of time as a- prov1ng element So he combines. points of time and
distances of time addltlvely. On the third’ level we find the:
~adequate comblnatlon of points and distances whereby the time -
v . distance is put between two points of time. The order of- 11ft1ng
up cards in this case i%e often the following: flPSt content-card,
< the next content-card the correspondlng tlme—dlstance—card.
There is a clear change ih the frequency of observed level of
" proving with age. Older subjects use.hlgher proving levels than
. younger Ones. )

»

©

Table 1. Develépmental changes in proving time components

_age s ’ 11 14 adults
; . -
“ . one or two . :

_ dimensidws, T 22 (u9) -13  (29) g0 (@
no combination :

additive

18 (32) 20 (44) 2 (12)
combination (P t) . )

. . intcgrati:ve" ] .
’ conbination 4 (9) 12 (27) 15 .(88)
(Pt P)
total %5 (100) us (100) 17 (100)
‘
o Per cept in brackets; -

P; Point of time; t: time digtance
x? = 40,27 5, (b <.001) . ,
. . . )

T T T 1 T
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Branchlng procedures are also more often found .

o .a.\, -~ 12" -

*
..
P . LT . -

as it 1s seen in table 2.

o - [

~

'_'Talilev'z. Developmental chggges‘in branching procedures
\ N . R -:u‘. - v / ° »
A e . e ) ' - . . o 5
: . : v ]
° .age’ . : .11 L adults L
- . B - - . M
branching * . .
or : , 16 (36) 22 (49) 11 (6%
L planning ' R -
L . . -
T no o 29 (ew). 23 (S1) - . 6 (35)
“\. branching & : c. ,
e, Tt O 2
total - 45 ,(100) .45 (100) 17 (i00)
. ' ‘ - P
\§ Per cent in brackets . . . -
d '. - . , + n )
PR comparison 11/adults: ) \/ - . : .
3 _ N . B . - : !

x2 2 4,52 8. (p¢ .05)
o

e e {

» .

Soﬁewhat astoniéhing is the low number of correct solutions by
eleven year old subjects’ and even by the next age~grdup (Table 3).
ThlS result ;

developed much earliep. .
‘ . Al
Id 4
. . . -
b,
Table 3. D=velopmental chang°s in the number of 'eoz-rect'
. o soluytions (vega“.h.ng time limits)
¢ . \
! 4 A - -~
‘age N 14 adults_ |
solutions ; 3 . . e
withif : 13 (29) 2% (58) 17 (100) S
time limits . o . -~
o . Solutions without : {3 . ) ) C ! '
* regarding 32 (71) 19 (42) BT () ~
time limits . g
’ >t . total - . . 45 (100) - 45 (100) 17 (100) | .
“ . : o , :
, Per cen? in brackets
~ - - : : . ) ¥ )
) ‘ x? = 25.99 ' s. (p <..001) ' “ v N
L M . .
N - ) 7 '
- h '
. To. '
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There are still other. rea§5n:/;;;tﬁthe analysis presented above

doesn't suffice. Subjects did not often perceive the problem as e

a task of time plannlng, but dlfferentlated the kind of task to
be done. For example, when they arrived much too- early at the

'play-ground they argued that .they could play with theipr friends.

Coming too late to the acquaintance was compensated by putting

continue with a supplementary form of analysis. -

The organizationgproblem asy .

the gloves into the mail-box. Therefore it seems necessary to;Z/

representative of social structures

Problem solving behavior in our. task could not ‘be fully explained

by 'pure' formal processes af thinking. Experiences of every- day

life are involved and largely determine which dimensions are
discerned or selected. The social background of the task forms
the meanlngful structure of task—elements. While in many other
studies thesé factors were eliminated because they seem to remaln
uncontrolled we used them exp11c1tly as actual 1mportant condi-
tions of sodialization, It seents to us that cognitive development

cannot be described adequately by means of, isolated structures

which are purged from central experlences madﬁﬂdurlng sociali-
zation. ~ : ' . ’
In the following only.one aspect of the social context of the
task can bé d1scussed..It is the" spec1al relatlonshlp of the
developing person to hjs env1ronment when he performs taoks or

achleves given’ goals.

In a prellmlnary dlSCUSSlOD one could postulate several stages

or levels during soc1alizatlon concernlng the gradually inter-

(1) On “the first level theére is no separation of person and task.
Action and the result of action are not dlfferentlated they are
integrated events' in the" stream of experlences made by the ‘in-
dividual., This level is well known as the lack of med1at1ng
processes between input and\output and as missing in constructing
objects. -+ - I '

d : %

u00014b' -

.nallzatlon of the objective stru%igre of labour in our society. !

o
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(2) At an early age; however, we flrst observe a separatlon of
act1v1ty and result of the actléity. For example the thld who
has played be{oJ; without regardlng the o@tcome now attends to

the #esult of his play He finds a,name for his drawing or hlS

» .

creations of Plaptilin. Later the result is anticipated and '“‘:

acb1v1t1es are planned in order to perform the result. e
. (3) Ontha next level .the child is able to represént several
tasks and to- brlng them in a, rank order according to thelr,ya—

. 3 :
lences. The most important or most attractlve task 1s performed

first. The developmental progress consists in disposing of
several pos31b111taes of acﬂlng and in=the chance to dring them
lnto a new order accordlng o their valence.

Thls level is relevant for our task because it was observed that
subject formed sequences of tasks which somehow seemed to re- ‘.

L] . v

npresent a. rank order of valences.e -
(4) The next level is characterlzed by the ablllty to separate :

' the task from its valence. In every day plannlng it becomes,ﬂ'; K

1mportant to perform a task when it is opportune.. Maybe a task 1is
of low valence at the present tlme but must be started in order
to finish it in time. On the other hand an important work can

e done later on and unlmportant actlvlttes may be performed

ay once ‘because now there is opportunlty for- them. .In our organi- .

zdtion prOblem changing rank order becomes relevant when the.
subject: recognlze that a task oflow valence, such as‘returnlng .
 gloves to an acquaintance, should be done before tasks of _
“high valence,. e. g. playing sports. | : : . .

(5) On this level the person separates the task from the effort

 connected with the task. It becomes unlmportant whether the
result 1s ¢arried out with high or low effort. On the contrary'

-

" the soc1al norm in the world of labour is to gain results or
effects with minimal effort. The use of machines anddtools 1s

I

. the best demonstration of th1s norm. In our organization problem

the effort of the task main consists of completing the distances
between the p01nts of the tasks; The subject who wants to perform |

4 ' . <
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“‘becomes un;mportant whether the subject h1mselﬂ7or someone elSe

"the task and the subject hlmself has galned t1me for other

4 Summarlzlng the development descrlbed lere, we can comprehend

' the activities of the person. Th1s separatlon is also a part

" trend of cognitive development.‘Before we drnaw cqnclusions from
- this postulated developmental process, we hdve to attend to -

. correct solutions in the gnolup of ‘eleven-year- lds. That means
. concerning the social norm of t1me..In short three stages “of

-(1) Time is irrelevant in the field, of perceptlon -and"action

.does not. worry about the time .he soends ,doing thlngs, which

»

with the least po 31ble effort w1ll use the blcycle or he w1dl
choose a. sequence w1th the dlstanoe be"ng as short as possable>"
(6) .The last level to be discuss#ed here 1s ﬁharacterlzqd by

the abstractlon of the task fyyom the performlng person. Now it 'C

finishes the task. In the economic area the wor\\r is 1nter-
eable. Genérally it is of no ;nterest\' erformed -

a task but the outcome Ltself is 1mportant.,In oux organl- .

problem there 1s’5§g/cond1tlon uhlch\refers to this level. The \

sub]ect could wait énd have the book’ brought. His friend finishes

purposes.’ T ,,._l4

th;s process as a spec1al klnd'of objgct formation. .The result
of a task.or work as objectlve part of the worklng process” lSo
gradually separated from - subjectlve components cons1st1ng in T

of* decrea31ng egocentrism which is Seen by PIAGET as a main.
another ‘aspect of cognitive socialization whick refers to the
development of t1me concept within the social cpntext of- labour..n

Remember that in the flrst ‘analysis there were only a few

that the subjects did not use the’ COncept of time even though
they had it, Therefore we may consider some further conditions

integration of the tlme conCept ‘into labour may be d1scerned.

é
Tasks are performed without. regardlng aspectscf time. The Chlld

is - a general source of confllct between parents and children.
2y T1me bEComes important for the task. Work has to be done
w1th1n ‘certain time limits. Obviously thls‘change 1s due to

ki ]

. cOnd1tlons of school educatlon._On this level the subject would '’
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' time c&ncept sensu PIAGE

" prehension of 'tlme‘ as a measure for labour. The amount .of

- as "time is money" In\our organlzatlon problem we would expect
'search 1nﬁdevelopment and soc1allzatlon .under spec1f1c topics.

) ﬁ; - ..
Hypotheses - . . , . -

. (1) Seduences with places (tasks) of high valence at an early

-

. . Ld 16 . ‘ . e .
/ \} ' : . : ]

.

-
f

s our yourigest subjects are eleven
years oldg we can a&ssume that they all have thf concept ‘of (i
tlme. Neglecting time limits would be due to a,

regard time limits in ou;)o ganiZation problem if he has’ the

ower soc1a11~'
zation level cancerning 1ntegrat10n of time" concept into the . -
concept of labour. ' : , ;
(3) Slmultaneously or somewhat later a ée;eral economlc prlnc1ple
is internalized. A general feature of our culture is the com-

labour is usually expressed in units of time, for example the
number of hours which-were worked. Therefore time itself becomes
the d0minant criterion for planni

and action. The lesser
amount of time necessaﬁy to finish a ask increases the profit

v

involved. This social and economic nor is popularly verballzed
that a person who has internalized- thls norm will prefer a '
solutlon whlch needs the least amount of ‘time.

o

The assumptlons made above.summarize well known results of re-

The foLlow1ng hypotheses conterning developmental changes in
problem‘solving can be proposed.

’ . ‘ '

-

Y

pos1tlon are more often found in younger groups. than in
older ones (see level (3) and (4) .concerning the 1nterna11—
zation of the concept of labour)

(2) Solutions using the bicycle are more often found in older
‘groups, solutions with walking all the routes appear more

1 v
. often in younger groups (see. level (5) concerning 1nternall~

’
N

~zation of Jthe ‘concept of labour and and level (3) concernlng
qthe 1ntegratlon of ‘the concept of tlme into the concept of

‘labour). f . o .

(3) Having the book brought is more often found in older groups,
immediate. personal act1V1t1es appear more often in younger

ones (sef;level (6) concerning the. internalization of the

hd -

concept of labour) . .

w/‘f : .
f o 000LrY

¥




CU)MTlme llmlts are more often regarded in older groups than ln
' d ' younger ones. - S
(5) The pr1nc1ple of time economy is more, often used mﬁhﬂder’
a ! " subjects., They prefer solutions in whlch the time for per—
forming the task' is minimized: (see leve1 (3) of integration
j ' e - of time concept into the concept of 1abour). ' g

zr ety

"Results ' : ' L

The first hypothesis (sequence. according Valence order) could
only be proved for one place: the playcground Itstlme limits ,

o lie approx15£¢;1y in the middle of the whole ‘time line and -
there is* an occasion to come earlier to the play ground than

. necessary. As it is shown-in table 4, there ‘was a tendency for

+ younger subjécts to arrlse\zarller at the play ground and to ’
do other thlngs later. Th .
understood as a result of thelr strategy to mlnlmlzefeffort and

verage rank of the adults must be

time span. Therefore tgey ‘ranked the play-grbund hlgher than ~

: the fourteen-year—ol N . iR o
v Y. . . Lo . o
PR . : ' '
. Tahle % ¥ Differences in ranking the playgrounﬁ thhxn the .
s € ) o solutlon sequence * - ~
. 3 v o - : K .
g 3 P ’ . . e . '
. R age 1., i LR | Ladulss
° Ve PR . - \ P ) B
averaga \ e
rank of . 2,87 \ 3,584 2,52
a "

play-ground = = . ;%o ozs—). ¥ i -
. 3 (HA} :\-U'riImBY) - { .
. ":? f ’ o o H

s . - : i

o

Assumption (2) was also confirmed as it is shown in table 5.
The main change seems to occur between the group of fourteen-
year-olds and the adults.~ )

N}

. *e Table 5. Walking vs..using the bicycle as elements of the - ~ .

, solution at differant ages

age » - 11 - b LR adults
riding o .
“on ' 12 (27) 20 (ww) T 22 (71) e
bicycle ’ " ) . ) !
i
- A | : ; L
walling . . 33 (73) 25 (56) 80 (29)
) total L85 (100) 45 (100) 17 ¢100) . .
- . . r o
Q Per cent in brackets. - . B

|  x% = 6.15, 8. (p < <05) 30018 o “ ~,
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this level will appear lgter. As it is seen in taﬁle 6,

.
-

The thira-assumption‘ébout,having the book‘bréught refers to
the last levél of sécialization. We should théerefore assume.that
the stra-
tegy of waiting untll the friend brings the book is rarely found
in the younger groups whereas nearly: all adults use 1t

o ®

Tqble . Fetching the boo?q vs. having the. beok brought as
- C elements of the solution at diffcrent ages. '

\ . . . . , | |
' T ‘ ) ) ‘ e \\«/ l
age : 11 - _111 adults 2 ' '

: speclal conditions of socialization determlne par 1ally this

LY fetching ! ‘ ) A J
.- the o 45 (100). 39 (87) 5 (20)
' ' book - »
having - - .« . Toe ‘
. the book o (M 6 (13) 12 (71) ‘
. brought - -
, . . — - =
total 45 (100) 45 (1C0) 17 fioo)
<y . *~ -
I ) \ .
Per cent in brackets ., ) T

comparicon 14/adults: .o ' - ‘ ": S
Y

x? = 19,18 . (95542?01) R : : .

.

The resﬁlts concerning the fourth "hypothesis are‘ye

discussed
earlier (table 3). It conld'not be decided whether

. £
e lncrease

,capac1ty in problem solv1ng‘or to the 1nternallzat L
soclal norm 'of time concept. According to .previous [pesults in :IF
cognltlve developme&tal research all subjects of opur sample must

result. N ‘ \ o

The last hypothes1s concernlhg economy of time 1nterfers with
~the task element of using the blcycle as a machine or a tool. - A
As all ‘adults except five had blcycle solutlons, the absolute
amOunt of time spent for performlng the tasks did not supply new
1nformat10n. Therefore only blcycle solutions were ccmpared.

R
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|" ' ) As it is seen in table 7, older subjects spent less time in .
‘. conpletlng ‘the routes than younger ones. The "obgerved dlfferen-

, ces seem to conflrm"éhr assumptlon about 1ncreas1ng tlme economy
 § _—_ ~with ongoing age.‘ . ' '

o v ¢

. . : Table 7 Average areunt of tinme in minuteg nceéed for completing’
o routes at different ages. ) »
. ° ' - . . . . . - .- .
' | . ‘ ' : e (
’ ‘ . . A 0 - > ™~ L. g )
yaa age 11 in cadults T | ,
L i bicycle v v o . : 2
‘solutions and . 87,00 " 68,50 .. 45,08 - : .
, conbined : :
. golutions ) :
¥ - ; M T . - i P
n 6 12 : 12 i .
: v ‘
v ¢ T b4

only 'correct’ solutions are included

p.< -05 (XPUSKAL-WALLIS)

. -
- 3 b >

A cross-validity experiment

[y

The results: reported above seem to confirm theoretlcal ass*‘\tlons
about the influence of level of general socialization on actual

problem solving behav1or. ‘But there is the danger of a V1c1ous 3
clrcle. the results suggest theoretlcal 1ssues and these ate g |

q

conflrmed by the results. Our arguing remains an immanent process.'

~In order to leave this circle we hame to do a further step.
@ - Remember our assumption that general soc1allzatlon, especially
the internalization of the concept of labour, determines ‘the
level of problem solving behavior in the organization task. ThlS

. means that a problem of the" same complexity and structure but
"///T\V w1t§9ut the social context would be much more difficult for

KN

sacialized person. On the contrary less socialized individuals
would possibly have less difficulty with a problem structure
which is purified from the social  context. : o

:'Elqc' S , 20920 B o
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“than the structure of the organl;ation task.

) - -20- -

. . . .
- .

’
LA o : ; .
. " \

In other words, the rules of the organlzatlon problem are meanlngﬁ
ful for soc¢ialized persons Jif the” proﬁi;m is embedded 1n a sgcial
context.. On the other hand the problem becomes ambiguous or .

méanlngless for adults if the rules are extracted fy mxthe soc1al
context. ' R g

- . B
’ rd ;
~ o *
.

It was therefore constructed a new problem w1th nearly the same »
structure as the organlzatlon problem. A full 1dent1ty of struc-

"ture could not be restored but the maln elements of the organl/rmy

.
zation task were 1ncluded - ' S
_ : . ) ,
Materials. . ' . 1 e

The organization\problem‘was transformed into a sOfcalled;Domino—
Game (figlre 6). The'whole time distance from 12.30 to 6 o'c}ock-‘
P. m. was represented as a long band on which the- subject has

to ‘place s1ngle strlpes. They represented all pOss1ble routes
between the places.. The strlpes were ordered in correspondence
to the places where the routes began. The bicycle condition was -
repres/pted as stripes with one thlrd length Marks of different
colors on the time band indicated the time "limits to’be observed.
For,the subject the task consisted in laying stripes an the long,.
band whereby several rules:- had to be observed.

<

.The rules correspondéd with: the tlme llmltS glven in the organl-

zatlon task. In effect, each ty e.of strlpe had to be ordered
" on the band- w1thout transgngéslp

ng.glven demarcatlons.

The condition of having the book brought could not be\lntroduced.

So the structure of the domino-task was a little .less complex
, : ’ :

e

e

“ T T

_

a
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. : Figure 6..Domino~-task: materialg f
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Subjects and procedure. |
.15 eleven-year-olds, 15 fourteen-year-olds and 15 fa,dul;t,s S
" (university-students) were. individually run. The material was
. . o . o
presented as it is shown in figure 7. The subject was asked:
to play a game similar ‘to domino. The rules were printed on
cards which lay covered ‘below ‘the band with the corresponding
stripes layyng under thhem.- All activities, espec1ally 11ft1ng: )
up the_ cardg), were recorded on a special diagram which cannot
be described here. '
> Figure.7. Domino-task: presentation ‘ ‘ : -
o . o o o
Q K [
* . 1 ) v .
- o o} . o) o) ) ;
req point | . blue point bitnck point green point yellow point | red timit - 3
blue timit - btigek limit green limit yellow limit : 3
Q \ ¢ ’ . ) ;
3
é
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~ " Hypotheses.
It was predlcted that adults had more dlfflculty 1n qolv1ng the
‘domino-task than ln solving the organlzatlon “task. ‘/everthele

: 1t could be expeeted fhat all adult persons woﬁld ‘Solve Fhe
problem. So the time peeded for flndlng a solution was taken
as a measure of task dlfflculty. A .

L §
'/On the other hand'it could be predlcted that younger subjects
S -would perform better in the domino-task than in “the organization

problem because they are-less socialized with regard to the
concept of labour. As younger subjects only partlally performed

correct' solutions in the organlzatlon—task we expected - ;
not only that the time Spent for solving the domino-task weuld be |
;h> shorter but also that the number of correct solutions would be;
larger. | '
T
Results. :

As it is seen in table 8, there was an interaction between. tlme
and type of problem. Adults needed more time for solving the™
domlno—task whereas younger groups spent more time in solvm%g
L the organization task. o |
A second result can be seen in the number of correct solutions. ' |
The youngest greupﬂproduced more correct solutions on the'domino-
task than on the organization-problem (p s .o1).

u?

Table 8. Age differences in task-performance of the organieafioa
problem and the domino-task
@ y

T , age 11 il aduits !
-7 ! orzani-
- average zation 1 15 ' 5
S
°  solution problem . n = 4§ ‘n & 4§ . n = 17 : -
time in . 2 . . /fé ’
. - minutes demino- . %¢ - 1 18 :
. . task n =15 n = 15 fis 1§
,’ | | | 1
’ N . s o I
age 11 ' 14 adults i .
. organi-.
‘ : per cent . ation ° 29 58 109
- ey : .
of feor- . probien n = 45 n = 45 n =17
rect' so-. - -
lutiong domino- 67 53 89

task -

-p0023 0 -
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It is probably mnsleadlng to study content varlablea and atruc—

'jectiyeLstructureainrthe region of physical principles, we may

. structures already presented in other disciplines such as socio-

) ) . ' S
Concluding remarks.. - = .o - ’

The prefimiharyrs;udles presented here offer some evidence that
cognitive development pesults from a strong interaction between
oren : v : L ,

the contents of the social world and its structural components.

tural variables separately. - s

If we regard cogﬁitive development as a process embedded in
soc1allzatlon as a whole, we are forced to analyse objective
structures of individual's env1ronment together with its content
variables. Similar to the correspondencé-of objective and sub-

expect.an increasing correspondepce of objective and subjective
structure in the compléx area of soc1al life during the ong01ng
socialization process.

R Y

Therefore it seems necessary to analyse more carefully objective
- . . \ . . > .
structures of our social world. Moreover descriptions of objective

Pl

logy and economiés should be used.
*
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A ﬁarticuiar task was constructed in oré;r to utudy problem
solvﬁng'behavior neecessary in complex social eltuat'onu. The
compLex structure of the task was seen as repreoent tive for
some characteristics of every-day life.

: ' . s S :
| "\SUMMARY N ( R

Ce
Problem solving behavior of three groups of aga““.ﬂ
* Developmental changes were flrst described in te i
_formal processes of thlnklng. On the other hand g results
confirmed the assumption that 1nternalrzatlon of Ehe concept
of labour. is a condition for regardlng relevant: elements of

bompared.

~the task. In a cross-valldlty~study performance in. solv1ng

a problem of the same structure but without ‘the ‘social context
‘was examined. While adults performed better in the task
embedded in a social context, ‘the juveniles had less, dlfflcul-
ties”in the task w1thout the social context. “hf%p= ‘
The results seem to confirm the general assumptlon that cog-
nitive development must be understood not only as bulldlng

up formal structures but also as internalization of relevant
concepts of culture and soc1ety
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