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On the other hand the group scor1ng 1ow on the p]ann1ng d1mens1on
‘ixbehaved d1fferent1y across tr1als An ana]ys1s of var1ance (repeated

¥

measures) and a trend ana]ys1s on the bottom quart11e subJects are
Vif;‘reported in Table 17 A s1gn1f1cant ma1n%effect for tr1qﬁ§ was: found
f K_._7 94, df= 3 52 p<001) The trend\ana]yses for the Tow group also
‘ revealed a s1gn1f1cant 11near componé‘t”’F 17. 35 df— 1/52 p<001) and
a s1gn1f1cant dev1at10n from a quadrat1c component (F 5 61 df 1/52,
3 Vp(Obl) A further calculat1on revea]ed that the dev1at10n from the

N

L N,
@fquadrat1c can be exp1a1ned by a s1gn1f1cant cub1c component (F 9 77\
i .\L‘ » \ : .
i,'1/52 p<001) A v1sua1 1nspect1on of Flgure 1 appears\to confirm these 1

‘”'ﬁ‘stat1st1ca1 f1nd1ngs F1na11y the Newman Keu]s test between Means fori¥~

<

~this group revea]ed a s1gn1f1cant d1fference (pg. 01) between tr1als 1

}'tand 2, 1 and. 4, but not///tween 1 and 3 2 and 3 or 2 and 4,

These f1nd1ngs suggest that subJects scor1ng 10w on. the p]ann1ng ;

'”;,d1menstgn do not reach asymptot1c performance in th1s v1sua1 search
\

'v‘task The s1gn1f1cant 11near and cub1c components found in the1r scores

-vacross tr1als %uggest an 1mprovement from tr1a] 1 and 2 a 1eve111ng off»_

\

o between 2 and 3 and subsequent 1mprovement from 3 and 4 Th1s suggests

;that subJects 1n th1s group 1earned a strategy and ut111zed 1t between -;,‘
'": trwals 1 and 2, but not between 2 and 3 and then ut111zed 1t between
,1: trlals 3 and 4. F1na11y 1n view of the strategy mah1pu1at1ons demonstrated

’by the exper1ment it appears that this g?oup did not ut111ze the s rategy :

v'prof1cient]y across tria]s "In fact one may quest1on whether thig group
in fact learned how to ut1lize strateg1es 1n a cons1stent manner S

N }_,These resu]tsvconflrmlourzexpectat1ons thatvsubJects.scor1ng



: A
htgh and low-on th1s p]ann1ng d1mens1on would d1ffer 1n performance

"across tr1a]s Spec1f1ca1]y that they wou]d dtffer in tenns of the1r

gut111zat1on and prof1c1ency in adopt1ng the c]ockw1se and counter

c]ockw1se strategy man1pu1atxons 1nherent in- th1s vwsual search task v
‘W

;It was pred1cted that the h1gh plann1ng group wou]d 1earn the strategy,

4

p]an and use 1t prof1c1ently as demonstrated by the1r reachlng re]atxveltt
:”asymptot1c performance by the second tr1a1 S1m11ar]y 1t was pred1cted,;v
that the performance of the 1ow p]ann1ng group wou]d demonstrate f L
cons1derab]e var1ab111ty across tr1a1s, thereby not reach1ng asymptot;c‘
',performance, and suggest1ng an absence of Iearning the appropr1ate-; |

. ¥

.
‘strategy man1pu1at1ons Ear11er theoretrca] exp]anat1ons suggest that

’th1s group %xh1b1ted deflc1ts 1n plann1ng



-»~Q~Tra11 Mak1ng 'BesuTts' | - -
In the second exper1ment 1nvo]v1ng the Trail Mak1ng Task e)apsed
t1me was measuredffor each SUbJECt for Parts A.and. B The scores were ﬁij'
:_'averaged from aTT subJects between f1rst and second half. of the task and ’5»‘
‘“vsubm1tted to a Two-Ta11ed test of s1gn1f1cance of mean d1fferences A fw‘
;s1gn1ficantmean d1fference was found for Part A (t=6, 31 df—54 p<: 001)
:t.as weTT as for Part B (t 6. 88 df—54, p<: OOT) Th1s resuTt conf1rmed .
"the pred1ct1on that subJects wou]d demonstrate a decrease in e]apsed »A;
‘ f~time from the f1rst han to the second half of each part of the Tra11 . ﬁ
‘f(Mak1ng task e ‘ | RO
j‘ The tota] scores from each subJect were summed across Parts A
Land B and rank ordered to extract top and bottom quart11es The scores . lf5’
) on Part A and B for the two groups was then subm1tted to a 2 (groups) .
i',“z (parts) x 2 (ha]ves) and ana]ys1s of var1ance repeated measures Thef')
f‘ﬁ-results in TabTe 18 reveaT an expected s1gn1f1cant maln effect between T
‘Zﬂ;groups (F 143 10 df 1/52 p<: 001) between Part A and B (F 10, 91, Y.M
Qﬁ:)df~T 52, p<: 002) and between the f1rst and second haTves of %%e tasksg |
"(F-ZT 77 df-1/52 p<: 001) The mean eTapsed t1me for the two groups,vl,f
:5‘on Parts A and B and between first and second haTves of the task are t N
:':reported in Tab]e 19, | | | | “Ap*y;t L
In order to determ1ne more spec1f1ca11y the nature of the group ‘v“’.d?
»: d1fferences on each part of the Trai] Mak1ng task further ana]yses i.

were carried out

Part A
The scores on Part A for the two groups were subm1tted to a 2

(groups) X 2. (haTves) anaTys1s of variance repeated measures., The results in
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'ﬂ 91,

,'Tab]e 20 revea]s a sign1f1can ma1n effect between groups. (F 11, 24

4

='df-1/26 <. 002) F1na11y, th 'resu1t of note 1s the 1nteract1on effect

,,_found between groups X halves (F#1"63 df-1/26 p<: 032), suggest1ng e"b f;'

'fclthat the h1gh and Tow p]ann1ng groups behave d1fferent1y in the1r w
s performance frqm the f1rst to second ha1f 1n th1s task The means for
kfthe groups are p1otted in F1gure 2 A two ta11ed test for the high

| (tgroup means reveals s1gn1f1cance (t 2, 31, df—13 PE. 05);. however, such f"';

| ds not the case’ for the 1ow group means. Th1s may suggest that subJects?

{ ;}scor1ng high on the Tra11 Mak1ng test 1n a11 11ke11hood estab]ished a :
‘strategy and ut111zed it prpf1c1ent1y The subJects sc0r1ng 1ow on the
FnTra11 Making test on the other hand, appeared not to see a pattern develop-[

‘t;1ng in the task or d1d not e;erc1se a strategy prof1c1ent1y. These B K

'F;ffstatements are hypotheticaI but conf1rm theoret1ca1 exp]anat1ons advanced

l((fon the p1ann1ng d1mension.,7,1f; F . o ' S

‘f:hfPart B | o f"f_ | AR R o

“:Fi,f( In Part B of the Tra11 Mak1ng task the top and bottom quart11e

;_““SCUTES’WEPE extracted and the data submitted to a 2 (groups) x 2 (ha]ves)

t ana]ysis of variance repeated measures. A ma1n effect was observed be-::’“7ﬁ

tween groups (F 60 06 df-1/26, p<: 001) and between f1rst and second -
‘ha]ves (F 10 68 df—1/26 p<: 003) : However, the analysfs‘theh 1s reported?

3_ 1n Tab]e 21 d1d not revea] an 1nteract1on effect

groups were not 51gn1f1cant1y different from the f1rst to. second ha]f

ﬁggn terms of 1mprovement of e]apsed time.g Th1s resu]t is not cons1stent

o w1th the hypothesized pred1ctdq ‘fﬁfn‘explanat1on m1ght be that a1though

T:L]the 1ow group scores were h1gher (see Fxgure 3) this group d?d in fact
' ‘;recognize a pattern deve]oping, thereby ut11izing a s?rategy 1n this task;f.

f";'making 1mprovement earller and ma1nta1n1ng th1s 1mprovement
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o CHAPTER V ”
Study 3 ProbTem So]v1ng | ,

In our ear11er d1scuss1on of p]ann1ng and problem so]v1ng, 1t was
suggested that the execut1ve funct1on of cogn1t1on 1s act1vated in prob-
lem 501V1ng, spec1f1ca11y that prob]em so1v1ng tasks are ab1e to |
demonstrate the ro]e of p]ann1ng 1n h1gher-order thought processes. ;tfwfk:.a
| As prev10us]y ment1oned the cogn1t1ve process of pIann1ng was - | |
vd1scovered by ut1liz1ng the V1sua] Search (VS) task among others . ;3£fn .
(Ashman, 1978) HaV1ng a]ready demonstrated that the VS task has |
,'h1gh 1oad1ngs on a factor of p]ann1ng wh1ch was orthogona] to cod1ng
‘_that 1t ref1ects 1nd1v1dua1 d1fferences, and 1s susceptib1e to '

| stategy man1pu1at1ons, 1t rema1ns to be seen 1f 1nd1v1dua1

1¢ d1fferences on: th1s measure wou]d re]ate to d1fferences wh1ch

'}1nvo]ve h1gher-order prob]em so]v1ng One wou]d pred1ct th1s to | ;;j;'Tfi_-.
be the case, that 1n fact the cogn1t1ve process of plann1ng ev1dent b
:'fv1n a VS task would aTso be ev1dent 1n a h1gher-1eve1 prob]em solv1ng '
l::ttask Subsequent]y, one cou]d expect h1gh and 1ow performance 1"“h

: ;51evels on one task wou]d a]so be ev1denced on the other.a Furthermore,

g:?1ow performance on a prob]em solv1ng task shou]d ref]ect a def1c1t t
};£1n plann1ng and strategic behav1or.,ettfpijfkbkﬁ‘f'2dz' | :

So]v1ng a prob]em 1nvo1ves organ1z1ng and structur1ng 1nfor- j;ijej;ff

tffmation wh1ch act1vates p]ann1ng and cod1ng funct1ons.e In order

{ffto solve a prob]em. the subJect must be able to. know what 1s ;'f5f¢*ff7f::}ff}'

required 1n the task have a plan or strategy _x_and on wh1ch to
:;operate have an orientat1on or att1tude set wh1ch w111 .

R
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~

fac111tate work1ng towards a goa1 be ab]e to contro] and regu]ate -

s
v

behav1or accord1ng to the p1an, and ftnally, ver1fy that the 1n— ,‘:.:%""
- tent1on of the plan is. carrted out o | ’ o
As po1nted out prev1ous]yi;ow scores on tasks measur1ng |
p]ann1ng behavwor may . be due to any or aT] of the fo110w1ng ‘the
. 1neff1c1ency of rea]1stlc se]f-evaluatlon performance a fa11ure
d‘:::-to monltor,_check and-reg1ster ongo1ng behav1or, 1neff1c1ent usei'fnhu
| of contro] processes, 1neffect1ve strateg1c transformat1ons of" : .
"r-,:t1nput, and a 1ack of feedback to response correct1ng behav1or
hbiIn short subaects genera]]y def1c1ent 1n p]ann1ng demonstrate
“.fhbitnadequate h1gher order 1nformat1on process1ng sk11ls _
In th1s study, the prob1em so1v1ng behav1or of good and
i;hpoor p]anners as 1ndexed by the1r v1sua1 search scores, st ‘3”
| dF?i}The spec1f1c obJect1ves of th1s study are :

1 ~To 1nvest1gate the re]at1onsh1p of SubJeCtslscores e

on two tasks 1nvo]v1n9 plann1ng behav1or one i;@ﬂvai?ttfh‘

pr1mar11y invo]v1ng V1suo perceptua] functtoﬁ?hg

and the other 1og1co rat1ona1 funct1on1ng :"
2fi=To exp]ore the qua11tat1ve d1fferences 1n the‘

strategies ut1]1zed for prob]em solv1ng between v.i:f‘ﬁ;rifr?f.

the good and poor planners

- 1ng the re]at1onsh1p between scores on a Vﬁsua] Search task and a.

0 ng{assumpt1ons of the cogn1t1ve process of p]ann1ng, by exam1n- f71{fﬁfff;f



higher-order probTem soTving task (Mastermind Game)

It is antic1pated that subJects scor1ng in the top and /
' bottom quart11es on the VS W1TT d1ffer s1gn1f1cant1y in performance '
o on Mastermind Spec1f1caTTy it is pred1cted that subJects scor1ng '

A

h1gh on the VS w1TT take fewer tr1aTs to soTut1ons than those scor1ng

Tow. S

Method T

.tsubgeCt S |

L S1xty f1rst year students enroTTed in four programs at a
.commun1ty coTTege acted as voTunteer subJects These programs
typ1ca1]y draw students from a cross sectlon of soc1o-econom1c
status. The students ranged from. 18 to.-30 years in age, and had a ;’,y:
mean age of 22 42 The sampTe compr1sed!\n equaT number of maTes
vand,females.‘ : ) R - :

7 Tests and Procedures l - \' _" SR

~ The two 1nstruments used were the standard vers1on of the VisuaT
Search task and the Masterm1nd task The Vs was adm1n1stered to aTT,
subjectsz. Subsequent]y, the top and bottom quart11e scores were -
'k, extracted Teaving a sampTe s1ze of 30 subJects These subjects

werd then adm1n1stered b9 Mastermind task.

1. V1suaT Search Task ‘ ' ~

The standard vers1on deveToped by Ashman (1978) was. used in
this study. In this task subJects were requ1red to search for a
dupTicate match. of a target figure. The matching f1gure was 5_“

: embedded among geometr1c Tetter and numer1ca1 shapes in a f1e1d

R
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Each f1e1d was constructed on an overhead transparency and' then

| 1nserted in the Visual Search v1ew1ng apparatus The apparatus

| perm1tted accurate t1m1ng of the subjects search t1me 1n Tocat1ngh

: the dup]1cate match of the f1gure A descr1pt1on of the procedure,

and .a copy of a f1e1d are 1n Appendwx A. |

»2. Masterm1nd Task

Th1s task was developed by Parker brothers, and 1nvo]ves prob]em
o soTv1ng strateg1es It meets the cr1ter1on of be1ng subJect matter
”"free“ and weTT structured Dav1s (1973) def1nes a prob]em soTv1ng

. task as’ a st1mulus S1tuatlon for wh1ch an organ1sm does not have a

. ready response The Masterm1nd task f1ts th1s cr1ter1on
In th1s task the experxmenter set up a Tine of co]oured code

‘pegs (wh1ch were out of the v1sua] range of the subJect) 1n sh1e1ded E

ho]es Tocated at the end of the de coding board The subJect was :.f g

| 'requ1red to dup11cate ‘the exact coTour -and pos1t1on of the h1dden

| code pegs set up by the exper1menter The 6 coTour " hoTe vers1on h

| of the Masterm1nd task was used The 4 coTours mak1ng up the

:code for each tr1aT were randomTy seTected by the exper1menter,

not a]]ow1ng for 2 or more code pegs of the same coTour Three

'tr1als were given to each subaect thereby reduc1ng the T1keT1hood

thaq responses woqu be spur1ous]y affected by chance factors

More trials may have been even more effect1ve however 11m1ted

time ava1TabTe to subJects d1d not make th1s poss1b1e
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After select1ng the co]oured code _pegs (i.e. blue“brOWn;vred

rorange green yellow) each subJect p]aced a row of four code pegs:

’ i1nto the de C0d1ng oard The experimenter “then p]aced a bgadk pegf

"adJacent to the row 1f the subJect had correct]y chosen one of the

’dco1ours and it was a]so Iocated in 1ts proper pos1t10n A wh1te vf"

- peg was p]aced 1f the subJect had chosen a co]our 1dent1ca1 to one\

. of the code pegs in- the shle]ded holes but had not p]aced 1t in

"the correct pos1t1on If the subJects peg did- not match the exper1-'

d‘menters 1n co]our or p051t1on, the key peg ho]es adJacent to the
,rowfwa; 1eft-vacant when the subJect dup11cated the h1dden code h
‘n in the sh1e1ded ho]es, the exper1menter p]aced 4 b1ack key code '
pegs |

The number of rows taken to break the code for: each game or

‘;tr1a1 was recorded as, was the amount of t1me taken to comp1ete

i'seach row The 1nstruct10ns and h1dden colour coded pegs for the

‘._.'y

. 100,

three games or. tr1als are found 1n Append1x Jd. F1na11y any verba1- :

- 1zat1on g1ven by subJects dur1ng the task were recorded

LS

~0

- Results

,v‘

The sc0nes of a11 60 subJects on the v1sua1 search task were ['”

'rank ordered and grouped 1nto four h1erarch1ca] quarters or quar-.
xt11es.‘ The;mean and standard dev1at1ons (in seconds) forveach '
u'_quarttle‘group nas thenvca]culated and‘are reported in.Tab1e 22.
"The mean compar1sohs between the top and bottom quart11e groups

: revea]ed s1gn1f1cant d1fferences (T—9.81, df-28, p<.001).
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- The'top and bottom quartite‘subjects.were then required to-

so]ve the Masterm1nd Task The row scores for'each tria] for the

two groups, and the t1me per row.scores. for each tr1a1 are re- -

fported 1n Tab1e 23 These scores were then subm1tted to a 2(group) -

3(tr1als) ana1y51s of var1ance,repeated measures Tab1e>24 ind- -

~ v1cates an expected s1gn1f1cant ma1n effect for groups (F=9‘25
df= 1/28 p(OOS) The same ana]ys1s d1d not y1e1d a s1gn1f1cant

ma1n,effect for tr1ais, or. the, 1nteract10n between groups and

a.triads Th1s was a]so expected in tbat subJects d1d not d1ffer L

s1gn1f1cant1y between tr1als 1nd1cat1ng perhaps that the task

5 measured d1fferepces cons1stent1y .

The t1me per row scores were also submxtted to a 2(groups)

3(tr1als) analys1s of var1ance, repeated measures Tab]e 25

"1nd1cates that no s1gn1f1cant ma1n effect for groups or tr1a]s f_b'

'.was found Th1s suggests that 1n th1< task ttme was not a
’j var1ab1e that d1scr1m1nated between the groups, and that
'“so]ut1on t1me d1d not change s1gn1f1cant]y across tr1a1s

E:f\Qua11t1ve Analys1s ";'”

As expected subJects scor1ng h1gh on the p]ann1ng d1mens1on ;j:‘

:took fewer rows to break the code 1n the Masterm1nd task than

'Aﬂidld subJects scor1ng 1ow on the p]annwng d1mens1on It wou]d appear

102,

’?cplau51b1e to suggest that subJects scor1ng 1ow on the v1sua1 search ;i»

task exh1b1ted more def1c1ts 1n plann1ng behav1or than those
scor1ng h1gh as ev1denced by the1r performance in a comp]ex

)'<fprob1em solv1ng task It can on]y be speculated at’ th1s t1me why

o the groups dfffered in performance However, the,verba] reports "f
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of subJects recorded dur1ng bhe prob]em so1v1ng task may prov1de '

- ‘some c]ues. These records a]so prov1de data for further exp]orat1.n
r_h1n terms of the p;ann1ng d1mens1on° The records 1nd1cate a d1st"ct
“;set of persona11ty and cogn1t1ve d1fferences between these two / |
:';»groups° - |

(a) Superst1t1ous Behav1or | S

In terms of persona11ty d1fferences, some of" the 1ow 1eve1

'problem so1vers engaged 1n superst1t1ous b/hayxor as ev1denced by -':e
fg‘the fo110w1ng responses - ) - B

- red. was good to me- Tlast t1me,

d ‘"peop]e usua]]y prefer br1ghter co]ours. _‘
.a}“I don t-11ke du111c01ours._,n
_j_v(bf Va]ue of Reason1ng | L |
o B]oom and Broeder (1974) 1n exam1n1ng 1ower aptltude students |
h;;a1so found that they are‘“1nc11ned to take the v1ew that in so]ving
a"hprob1ems, reason1ng 1s of 11tt1e va]ue and that e1ther one knowsv .
ﬁ{,the answer to a prob]em at once or one does not ) (p° 21\
‘F,fA sim11ar att1tude was 1n ev1dence in th1s study w1th the 1ow leve] '}f,;
:3 nproblem so]vers,: Severa] subJects made the fo]]ow1ng responses .

ftr'eythere must be a tr1ck to th1s u fﬂ'.' i .,' _‘ : ‘.

o ti:“I can t go thlS k1nd of th1ng, it doesn t make any senseobmgﬁﬁff‘ibfl o
}f *ttQ“I ve Just about tried everyone of these colours a]ready. R
‘fBere1ter and Enge]man (1974) a]so po1nt out that 1ow apt1tude _;:p%fﬁ

ﬁf:subJects usua]]y believed that "answers had to be grasped at once, o

'gor they were inaccess1b1e.,' (p. 34)



. ‘ N I
!
‘(c) Use of Feedback

The problem so1V1ng approach exh1b1ted by those scor1ng 1ow on

BN

the p]ann1ng d1mens1on is further 1]1ustrated by the1r p]acement ,fp~

‘ of pegs dur1ng the game. Some subJects wou]d appear to be f1xated'-

\

on a certa1n singular co1our and wou]d cont1nue us1ng 1t in sp1te o

of the negat1ve feedback whlch 1nd1cated 1ts 1nappropr1ateness
S1m11ar1y, subJects used the 1dent1ca1 co1our comb1nat1ons and
pos1t1ons severa] t1mes w1th1n one tr1a1, 1nd1cat1ng a 1ack of ‘

effect1ve mon1tor1ng and check1ng strateg1es,3 A genera1 lack of

ystemat1c strateg1c behav1or was found to be present 1n 1ow prob]em ,

'l

so]vers.,‘

107,

: Underwood (1978) 1n d1scuss1ng strateg1es notes that 11m1ts on" N

,'the ab111ty to perform a task effect1ve1y are threefo]d fa11uref

y

1 to use the approprlate strategy,,1nadequate prof1c1ency and
?11m1ted capac1ty.,y It is un11ke1y that SubJeCtS had d1ff1cu1ty
: due to 11m1ted capac1ty, however, our. records do 1nd1cate 1n-
f}appropr1ate and/or an absence of strateatc behav1or,, Feedback

"_from the exper1menter 1s g1ven after each row p]aced by the

:'subJect however subJects who are low 1n prob]em so]vinq 8k111s ffiijrg;,-i'f-:

.‘A<

fhdo not adequate]y recogn1ze or ut111ze the feedback s1nce they

.vdo not sh1ft the1r responses._ P1ann1ng 1s certa1n1y 1nvolved 1n

},fhe se]ection of strategies,_ In thJs part1cu1ar task the effect1ve":f‘sfff»ff

=

,Qstrategies are formu]at1ng hypotheses exp]oring a]ternat1ves,' |

ifmonitor1ng feedback and f1na]1y, verxfy1n9 and reJect1ng hypotheses ~f

';There is . very 11tt1e ev1dence from observat1on or the verba]

"reports of poor p1ayers 1n Mastermlnd to 1nd1cate the presence



| | 108,
of these Strategies | |
. The approach to‘problem soIv1ng taken by the SubJectS scor1ng
,h1gh .on. the p]ann1ng d1mens1on 1s d1st1nct]y d1fferent These subJects
| ‘demonstrated eV1dence of the. appropr1ate formu]at1on and ut111zat10n of

strateg1c behav1or Severa] subJects wou]d place co]ours not used 1n s

" their row next to the board as a. v1sua1 rem1nder and wou]d d1scont1nue

/fthe pract1ce when the cotour cod? had been broken
:f(d) Presence of fac111tatory vocallzat1on '

| Another 1ndex of strateg1c behav1or descr1bed by F]avel] (1970)
and conf1rmed 1n observat1on in th1s study 1s the presence of voca11zat1on .
:dur1ng presentat1on of 1tems One subJect responded "I ]I have to start

-I'ta1k1ng to myseIf I f1nd 1t heIps " Th1s group a]so appears to benef1t vi"

’_‘from feedback as ev1denced by th1s remark '"I won 't make that m1stake

h,faga1n 1n the next row e The subJect is obv1ous]y mon1tor1ng and check1ng

' “h1s behaxjor The h1gh group aIso demonstrated the recogn1t1on of the

‘;a'ut111ty of pr1or know]edge "Th1s rem1nds me of a math course I took, 1t ‘o

ff1nvolved permutat1ons "‘ Underwood (1978) has termed th1s behav1or as

“ :1ire1atedness search in wh1ch the subJect searches 1n memory for 1tems

.f';_nrelated to a gtven st1mu]us s1tuat1on

CIn conclus1on, the ev1dence of strateg1c behav1or prov1ded by

ffi“hcogn1t1ve 1earn1ng theor1sts suggest that perhaps there 1s one strategy

:71:or master p]an wh1ch fac111tates the acqu1s1t1on and use of a]] other
'ﬁfstrateg1es Ev1dence of h1gher order strategy 1s best exemp]1f1ed by a

ihresponse made by a subJect 1n the h1gh p]anning group "Now I ve deve]opedjfff

a strategy F1rst f1nd the coIours---by process of e11m1nat1on I p]ace s‘fﬁ:

’Vj:[each co]our next to the board for reference I Just can t p]ay a game

.’_.'

'”'ffw1thout understand1ng the systems 1nvoIved "



CHAPTER VI
"'vsLmhar’y” ‘&; cbhcmsio_ns-_ i

a The bas1c purpose of th1s research was to explore the p]ann1ng
'funct1on ofradu]ts w1th1n an 1nformat1on process1ng framework The N
'.*strategy emp]oyed towards that end 1nvo1ved the se]ect1on of- tasks,.’
espec1a11y those wh1ch had been used to test fronta] 1obe funct1ons,
postu]ated by Lur1a to be respons1b1e\for the p]ann1ng and programm1ng:'“
”of behav1or. Lur1a used the c]1n1ca1 method to der1ve a set of |
‘fftests whlch def1ned a fronta] lobe syndrome, and then used the fk |
‘;“;common task demands 1n these tests to def1ne the def1c1ent cognit1ve

”',yprocess wh1ch 1n thlS case was p1ann1ng._ The purpose of these tests

. N was to estab11sh dysfunct1ons un1que to pat1ents w1th fronta] lobe

- _damage The f1na1 battery of tests for p]annﬁng was determ1ned by

'--factor-ana1yt1c work and the 1nvar1ance of the p]ann1ng factor was -“';”"

' ;;“Eestab11shed across groups w1th norma] and subnorma] 1ntelltgence

'“"f(Ashman 1978 Das, 1980) CErmare
For the purposes of the present study, espec1a11y 1n Study 2

riﬁf:the battery of p]ann1ng tasks was mod1f1ed and a new task

x’:ff(syllogist1c reasonwng) was added Corre]ationa] and factor analyses;{7fpf7*7'

“'Iwaere then constructed to determ1ne the re1at10nsh1ps among the

“fjjhtasks.l These procedures resu]ted 1n a set of tasks wh1ch were

-f;'fa1r1y re]iable statist1ca11y 1ndependent purported to possess

ﬂiqrfconstruct va]1d1ty, and cons1stent1y prov1ded measures - of 1ndividua1 ,'J-f]-i"

';ft}difference 'fﬁ 'X"



';j success1ve/process1ng

7iffjfformu]at1ons of the 1nformat1on 1ntegrat1on mode] of Das et 31

LO‘ |
"'Secondly a number of-eXberimentaT “treatments"VWere built into7
the study to extend the theoret1ca] underp1nn1ngs of the se]ected ,

-tasks, thus a110w1ng for stronger 1nterpretat1ons of the p]ann1ng

d1mens1on under study

Thlrdly, ana]ys1s of var1ance techn1ques were used to 1so1ate

(potent1a1 1nd1v1dua1 dnfferences in p]ann1ng d1mens1on In summary, SR

'~tythe pr1mary quest10n addressed concerned yi o s "?,,@£n o
'-(i)f the rep]1cab1]1ty of prev1ous f1nd1ngs, |
: -( ) the use of add1t1ona1 tasks, to measure the p]ann1ng
i funct1ons, | o o R e .
h .Ki11) the 1nduct1on of treatments to extend theoretqca1 formu]at-

1ons, and f1na]1y the adequacy of one of the plann1ng tasks:

tho pred1ct compeﬁence 1n a comp]ex prob]em so1v1ng task such as Maste;j S

| Mlnd

?7fRep11cat1on of the P]ann1ng Factor

. -

In order tJ

l;funct1on a]] ”Tann1ng tasks were factor ana]ysed along w1th the

ﬁ,;“battery of/}ésk;prev1ously found to descr1be s1mu1taneous and v
' S . _\»""‘
The prlnc1pa1 component factor ana]yses estab11shed p1ann1ng

fg as ap orthogona] factor to cod1ng The stat1st1ca] ana]yses as

- ;jndependence of p]ann1n9 from cod1ng came from theoret1ca1

f(1975) wh1ch has a§}1t s bas1s the c11n1cal work of Lur1a Lur1a

| fffestab11shed funct1ona]1y 1ndependent cort1ca] areas for the

. .

.1;cicogn1t1ve processes of plann1ng and cod1ng » VXEdt:ﬁtu

VT

0.

""if;{s‘ch d1d not estab11sh the 1ndependence of chese processes Tﬁej;;f;mtfktzht

1&?"_,-'- .
Vo
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These resu]ts rep11cated the flnd1ngs of Ashman (1978) and §,

pthereby appear to re~aff1rm the 1dent1f1cat1on of plann1ng as a

.

| cogn1t1ve process as suggested by Lurla S c11n1ca1 observat1ons ,_-"’ '

Vof Block: 3 funct1on1ng. The tasks found to cons1stent1y conta1n :

':h1gh ]oadlngs on. a factor 1dent1f1ed as p]ann1ng were the V1sua1 '

Search Trail Mak1ng and P]anned Compos1t10n Furthermore, the '

'ésyllog1st1c reason1ng t1me measure taken from the cogntlve 1earn1ng4'

’;'research 11terature a]so loaded h1gh1y on the p]annlng factor

. . . . N .
s . i Lo v

S

: fngreatmentsibz

Resu1ts from the treatments bu11t 1nto the stud1es estab11shed‘J§{7 &

- hfcons1stent and stab]e d1fferences between subJects §cor1ng h1oh and~?

:”jd;]ow on: tasks prev1ous]y establlshed as measurwng planning . "
\’behav1or,. These treatments thereby extended the theoret1ca1 under4~-

“'p1nn1ngs of the se]ected tasks, thus a110w1ng for stronger 1nter-'.

pretat1ons of the p]ann1ng d1mens1on R ] .

' Spec1f1ca11y tra1n1ng 1n the c]ockw1se and counterclockw1se
.A'?i;strateg1es resulted 1n d1fferent1a1 performance between groups W
‘dlei.:scor1ng h1gh and 1ow on the p]ann1ng dimens1on thereby ref1ect1ng ff )
';’5:ffd1fferences 1n ut111zation of the strategy and the prof1c1ency “_i:fszf=ff

""*T{3w1th wh1ch 1t was used

It can be hypothe51zed that the 1nab111ty to successfu]ly

\'f:fd;act1va¢e the appropr1ate p]ann1ng functions reqplred by the task ;f:jf;jjrf

el



in.a similar study found eVidence to support'the notion that
“individuals low in probtem so]Vdng'abiljty had difficu?ty'tn_usﬁng
- newly learned information to so1ve_complex prob]ems. Atkin.
‘postu1ated that tt1s diff 1cu1ty was due to "the inability to
successfully activate the apprOprlate control processes

. (executiue;function) that\resulted in low scores on proofem
dso]ving.f ) “‘ .. .

| It seems 1ike1y therefOre that differentia]‘performance*on
tasks ut111zed in our study were ‘due to plann1ng d1fferences L

B These d1fferences are 11ke1y to occur at the stage of either

: choos1ng an appropr1ate plan or the eff1c1ent use of that scheme

or program 1n carry1ng out the plan. In support of the 1atter

,}1t has been suggested that poor performance can be exp]alned in ,“ |
' terms of 1neffect1ve sequencwng of a p]an Spec1f1ca11y, it

: enta1]s the 1nab111ty to generate a]] successful steps ina p]an; and

f'an 1neffect1ve or1entatwon towards the format1on and execut1on

of a plan: R o f | o

‘Complex Problem Solving (Masterm1nd) ‘ o R | e “ .f’:J
Having detenm1ned 1nd1v1dua] dxfferences on a p]ann1ng task -
* derfved from ‘the c]1n1ca] work of Lur1a and found through
:factor ana]yt1c methods (Ashman, 1978, qiggafheo the ]og1ca1 next step
wou&d te to detenn1ne whether performance on a plann1ng task wou]d
re]ate to performance on a comp]ex prob1em so]v1ng task Qur.,
results support th1s pred1cted re]at1onsh1p | o
PreV1ous research reported ear11er, has. estab]1shed that
"h1gher level“ cognitive processes are 1nvo]ved in comp]ex prob1em

so1v1ng. The extstence of this executive funct1on1n9 has been



reported 1n the neuropsychological and cogntttve ]earn1ng research

11terature In Tine w1th these our study discovered that subJect S

. e

scores on'a plann1ng task were pos1t1ve1y re]ated to scores on
a prob]em solving task - Therefore by 1nference it may be suggested

that d1fferences in problem so]v1ng can be attributed to p]ann1ng
~

q'dIfferences Furthermore as suggested by Flavell (1978) Brown

(1978) Sternberg (1979) and others deficits in, prob]em so]v1ng

: may or1g1nate in defective p]ann1ng strategles

40bservat1ons reported 1n our study tend to. support th1s notton

© o ) \

It. appears that one of the d1fferences wh1ch may EXISt between

h1gh and low prob]em solvers, is perhaps the absence or presence

~_of p]anfu]ness 1t wou]d appear p]aus1b1e to suggest that the

strength of th1s plann1ng strategy d1st1nqu1shes between these two A'

groups

In summary it appears that d1fferences in comp]ek problem

(so]v1ng performance may be due in part to the ab111ty to 1n1t1ate

and maintain a p]an of act1on Th1s f1nd1ng 1s cons1stent w1th

prev1ous formu]at1ons of the 1nformat10n 1ntegrat1on mode] of Das
et al (1975). |

Limitations and Imp]1cattons for Future Research

1. The ut111ty of the third study is 11m1ted 1n that the
1nd1cators assoc1ated w1th p]ann1ng control processes were obta1ned- .
on]y ina very general manner A]though anecdota] records d1d B
prov1de ev1dence of d1fferent1al strateg1c behavwor, 1t cou]d not
Jbe ascerta1ned wh1ch spec1f1c strateg1es facilitated prob]em so]v1ng'

'Abehav1or One m1ght more d1rect]y estab11sh the ex1stence of |

"_plann1ng functtons by operat1ona1121ng its component funct1ons and “:“



" - 'Y

P

tra1n 1nd1v1duals in the usage of such in prob]em solv1ng\tasks ‘

- 2. The ut111ty of the f1nd1ngs in our studies are 11m1ted in
that planning as a h1gher-1eve1 cogn1t1ve process is d1verse and
complex in nature, and stud1es 2 and 3 are at best a modest g
advance in this area of research | K | |
3. F1na11y a ]1m1tat1on of this. study is that cogn1t1ve 1nformat1on
[processing d1fferences alone may not be suff1c1ent]y sens1t1ve to

ascerta1n d1fferences 1n performance on measures utilized. There-

:

'fore.the inclusion of a number of persona11ty and~mot1vat1ona1

factors would be recommended in fufureIStudies.

i
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~ Implications for Research

One of the prob]ems in research on'higher-]eve] cognitive proceSses

- is the diverse descr1ptor§;used to 1dent1fy them (ie, “metacomponents,
‘ execut1ve, homonculus, contro] processes) In order to advance beyond

_ th1s state of confu51on 1t may be useful to attempt to theoret1ca11y and

emp1r1ca1]y identify a h1erarchy of possible strateg1es involved which

may d1ffer in strength from person to person as- Underwood (1978) has .

suggested The author has Specu1ated that "p]anfu]ness" may in fact be

the "centra] strategy“ in h1gher 1eve1 cognitive process1ng wh1ch may
Mfacilitate the acquts1t10n and use of all other strateg1es,"- (p. 441).

. Similarly, Brown (1974) has suggested that the strategy of constructing'

a strategy or'fa-plan to mak? a plan” may in fact be ét'fhe top of any -

"hierarchy ofIStrategic and intentional'behavior‘ Brown and Camp1one

(1979) in their work w1th moderate]y retarded groups have proposed

that:

1f one. statement cou]d summar1ze our conc]us1on
it wou]d be that it is. not the. presence or ava11ab111ty
of the components of the target act1v1ty that is at '
":fau]t in the retarded ch11d but rather 1t is the
‘a‘ab111ty to se]ect mod1fy, and sequence these |
}components 1nto an overa]] p]an of procedure and
"ilevaluate the effect1veness of the approach se]ected

L ..:'(p 149)



Evidence of strafegy differences in thése populations has been provided
'uand‘deserveS‘further exploration]“ Itfjs Hoped fd]]oWing these leads tﬁ&t
research'intd the'nature of p]ahning’as é metacoﬁpoﬁéhéband as an
1nd1v1dua1 d1fference var1ab1e w111 clar1fy the not1on of p]ann1ng and

B \u]t1mate1y 1ead to 1nstruct1ona] programs to remed1ate def1c1ts 1n

p]annwng behav1or
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Directions. for the Visual Search Task

Testing procedure

The procedure fo))owed for adm1nwstrat1on of the Visual Search task

‘was the same for each subJect in Study 2 and Study 3. The d1rect1ons to

- testees were played on a cassette tape recoyder, and were as follows:

"This is a tegt of how qu1ck)y you can find one pattern in a group
,of‘simi]ar ones. We're going to use this hox and e]ectronic timers attached
todit. o |
"I have a number of transparenc1es which I am going to p]ace 1ns1de the
‘box and when you turn the )1ght on, you )1 be able to see them through the
red screen. But first, 1et me exp)aln how to work the box. .
"When you push down on the black sw1tch and ho)d it down, the 11ght w11]

Lcome on and the timers w11) start " There is onetru1e you must remember you |

‘ :must ho)d the button down or the 11ght w111 90 off. Try it. Push the button

o down and then take your finger off it and see what happens (Pause) So to
"keep search1ng the transparency you must keep your f1nger pre551ng down on »

. the black sw1tch

switch down Let me demonstrate thls for you. (Tester demonstrates) Now\youay
try Lt Turn the 11ght on then switch it off.by push1ng down on the red
screen quickly. (Pause) ' | - . 5*"_& |

"Let me show you one .of the tranSparenc1es (Tester inserts a samp)e 1nto"

‘the apparatus) Thws one has nine patterns on it which are letter, numbers and

geometric shapes, plus a circle in the middle. On a)l of the transparenc1es there
“will be a copy of the shape wh1ch appears in the circle, somewhere else in the
field. gyour task is to po1nt to the shape in the f1e)d wh1ch is exact)y the same as

the pattern you w111 f1nd in the c1rc1e Do this as qu1ck1y as you ‘can when the



1ight comes on. - The shape you w111 be Tooking for is aTDays different on
each transparency, and is exactly the same as the one 1n the circle - 1t S
never twisted around or distorted,
. . ”Let us try a pract1ce one, but f1rst 1et me review the d1rect1ons»
When the transparency goes into the box, push down on the black switch and
fsearch for the copy of the shape you will f1nd in the c1rc1ea Only when
'you have found the copy, Tift your f1nger off the button and push down on
" the screen towards the copy In effect you ]1 be po1nt1ng at the copy just -
be]ow the screen. o |
"Are there any questions?" (Tester inserts practice transparency

1nto the aparatus) e S

whenfthe practice is'compTete;-the tester resets the timers and places
the first trial s11de 1nto the box. Transparenc1es were presented in random

' -order, and t1mes were . recorded after each tr1a1 The corre]at1on between

‘the two measures (Search T1me and Response T1me) was h1gh (r=0. 974

t's1gn1f1cant at the 0. 005 level )
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Instructions for Visual Search Experiment

: i;. Samp]e.SetSL“ '

- A:sampletransparency'was;seiected»and shown to the’subject
wtthout the aid otiV1sua1'Search Box instructions were given as
follows: ‘ | |

| "I am going to show transparencies simi]ar-to this one, and
‘each wil1 have SOmethino in the centre of it (Experimenter points
fto'stimu1usftarget) I ‘want you to find another one, somewhere e]se o
.”‘on the paper “exactly Tike the one 1n the c1rc1e and point to 1t |
g Go ahead R B - ' IR s S _'i“ o
The exper1menter that subJects c]early understood the |
h‘d1rect1ons before demonstrat1ng the operat1ona1 procedure of the '
‘USB. The exper1menter then cont1gﬁgd as - fo]]ows
| "I am go1ng to demonstrate how th1s box w111 be used in he]p-
1ng you to 1ocate the f1gures on the transparency I' m'go1ng to
"put each transparency 1nto the box- 11ke th1s (transparency p]aced ‘
within the s]ot covered with a. wh1te sheet on top of 1t) Then I
‘.want you to press down on this button to turn the 11ght on and hold
\-the button down unt11 you find one that is the same as. the one 1n

the center (the samp]e transparency a]ready fam111ar to the subJect ’

f o was used) when you f1nd the one you want use the same f1nger to -

‘qu1ck1y press down on. 1t (th1s w111 a]so turn the ]1ght out)

After hav1ng gone through one tr1a1 the subJect was remtnded'
‘sffof two 1mportant po1nts | T
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1.  The subjectzmusthkeep'the button'pressed while searching tor
the target. The tendency is often‘to_let go quickly, but since |
<this will stoo the timer, Tt waS‘made'clear that the subject Was
not to l1ift his f1nger unt11 he is ready to press down (po1nt to)

the target

3

2. - The subJect must ‘Use the same hand to press the button and

po1nt to the target.

‘ Between each trial, the- exper1menter pushed the reset button
- in order to set the t1mers back to zero. |
In order to ensure that the subJect was comfortab]e w1th the

'use of the VSB two sampTe transparenc1es were. used

2. ‘Training Sets

| Follow1ng the sampTe sets each subJect was g1ven a cTockw1se

: (Cw) or counter c]ockw1se (CCW) transparency The order of present-.,

at1on was: aTtered from one subJect to the next | | | |
Assuming that the subJect f1rst rece1ved the cw set the |

‘“‘1nstruct1ons verba11zed by the exper1menter cont1nued | "See th1s

transparency - 1t s d1v1ded 1nto four parts I m go1ng to show

you four transparenc1es in.a row, and. 1n each one [ want you to

[ . T

‘po1nt to one wh1ch 1s the same as the one 1n the center ‘}s' L

/'/‘

-
-

g (Exper1menter po1nted out the target st1mu1us) 't.°:f';;/:v S

i
e

', f The subJect was then asked "d1d the ones you po1nted to come :;

/

1n any part1cu1ar order7"‘ The subgect usuaTTy showed ‘the exper1menter E

yor used the cw or ‘CCW term1nology to descr1be the sequent1a1 order
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';A1though furtheryresearchcinto p]anning should be carried out,
one of the probiems'inaresearching this area has been the difficuity
in exper1menta11y 1so1at1ng the spec1f1c processes 1nvo1ved 1n p]ann1ng
To that end Sternberg-(1979) has dev1sed two methods that may prov1de
. insight 1nto p]ann1ng behav1or | | | |
| :h The first method is 1dent1fed as "structura] precuing' and
| the second as m1xed -versus- b1ocked tr1a1s. _In "structura] precuing"
~ two cond1t1ons are presented in wh1ch subJects rece1ve vary1ng amounts
| of 1nformat1on requ1red for so1v1hg a prob]emo Subsequent]y_subaects
| rece1ve the fu11 prob]em 1n the second part of each tr1a1 The
: dependenttmeasurelwh1ch,1s_]abe]1edi strategyvp]annwng»t1me' is attatn-
ed‘by ca]cu1atfng‘the’difference in elapsed'time tovaohieye'crtterionba
between these two cond1t1ons.; In the second method prob]ems are
\1presented elther in b]ocked form or in m1xed form° In b]ocked form,
a the tr1a1s 1nvo1ve prob]ems w1th structures that are 1dent1ca1 .
However,‘the prob1ems presented in: m1xed form vary in structure
: thereby requ1r1ng d1fferent strateg1es° The dependent measure a]so
A”1abe11ed "strategyvp1ann1ng t1me' is calcu]ated "by subtract1ng for lf:
R each subJect mean b]ocked tr1a1 t1me from mean m1xed tr1a1 time -
| '(Sternberg, 1979 p. 261) / \\
| - In regard to subJect popu]at1ous cont1nued.1nvest1gat1on 1s

‘[necessary to estab1ish group d1fferences 1n p1ann1ng behav1or. S1nce ta}';

(,Vthe 11terature on. age, retardat1on and apt1tude has estab11shed

‘erep11cab1e and cons1stent cogn1t1ve d1fferences, research must be
' :expanded to 1nc1ude group d1fferences between norma]s and retardates, fljp‘f

:nadults and young ch11dren and adu]ts of d1ffer1ng 1nte1]ectua1 1eve1s,‘ff;

L
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If the subject did not recoghize a specific pattern,{the;experimenter
used theftransparencies aga%n, and drew atfehtien to the'paffern |
SR Once hav1ng estab]1shed that the subJect understood the not1on-'
of the pattern the other Tra1n1ng set was adm1n1stered 1n like

fash1on o R L,

3. Test Sets | . | . ,'  o

"Now we are go1ng to use the mach1ne aga1n ‘Do you remember

,\

‘ HOW?" At th1s p01nt another samp]e was’ g1ven and the’ 1nstruct1ons

P

rece1ved
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.Djrections for the ThafIAMaking~Test \
j Lobk hefe. 1In fhis;test youf:faék«%s to draw Tines between the numbers on
Vthe-page in the'cohnect”order - from 1 to 2,~fr0mh2fto‘3, fhom‘3 told and so
on, unt11 the end is. reached : o | | | o
- If you rea11ze you have made a m1stake go back and cross 1t out
‘.qu1ck1y (you do not have to erase the 11nes) and then go on 1n.the_correct

v -~Wa_YF " |

| ”This”parf is similar to_fheother'eacept,there‘are bofh'numhehsﬁand>letters;
In this test, ‘your'taék iS‘eo dhaw a Tine frbm 1 to A, thm AVtoiég_fhdm 2 to
B, from B to 3 and so. on in. th1s way unt11 you get to the end 'work a§ |

f qu1ck1x as:yQU»can If you make an error, cross 1t ouf and go on qu1ck1y "o
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Directions‘for the Experiméntal Trial-
Making Task

PART A:  Experimental
| "This part is similar to the others we héve done except that there are
ohly numbers in this part of the task. -In this test your task is tb_draw :
‘1fnes'between fhe numbers on ‘the page in the correct order - from 1 to 2,
from 2 to‘3; from 3 }o 4 and so oh, until the ehd is reached. Do it as
quick]y as poss1'b]ewi:I | |
"PART 2 Exper1menta1 | |

"Here we have another test in wh1ch you must join the numbers
consecutively, by drawing J1nes between_them in the correct order, thét is as

if you are counting. Do it as quickly as possible."
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Guidelines for administering and v
scor1ng the F1gure Copy1ng Test .

The subject is’reduired.to make an exact, free;hand COpy of twelve
'shapes' a vert1ca1 d1amond a horizontal diamond; a cy11nder, t11ted
tr1ang]es, a cubo1d, an enc]osed ‘box; a trapezoid; an octahedron a necker
'rcube a tapered box; a pyram1d and a sty11zed open book Draw1ngs are -
| scored accord1ng to accuracy of shape rather- than absoTute size./ The
fo]loW1ng pr1nc1p]es app1y ' | //// |
.

\,

For all drawings T '\\\4

) 1. PThe drawings must genera]iy\ma1nta1n the proper perspect1ve,
2. zDraw1ngs where app11cab1e shou]d be symmetr1ca]
3, Ang]es should not be rounded
"4J ‘Figures should not be rotated
5. Angles. should be equa1 when app11cab1e |
6. STlight bow1ng or 1rregu1ar1ty of 11nes is perm1tted
f7; L1nes shou1d meet approx1mate1y, but sma]l gaps or extens1ons
| are acceptable. o |

‘f8.‘ When two attempts are made, the worst is scored

| Scor1ng pr1ncip]es for 1nd1v1dua1 f1gures .
' Scor1ng of each f1gure 1nvo]ves some 11m1ted f]ex1b111ty.v In gen- ’
}eral, some pr1nc1p]es are cons1dered more 1mportant than others and are
*more str1ngent1y enforced “In the fo]low1ng tab]e of standards criter1a ;
'are g1ven 1n order of 1mportance° where the same numbers are g1ven for ;f,:
B two criter1a, they are cons1dered equa]]y 1mportant | e | |

T4
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1. Vertical Diamond
1. Mo ‘kite' shapes ;
. Horizonta1:opp051ng corners
2. Four‘g00d corners =
v, ‘Oniy s1ight"doo-ears'.a11owed -

4. Both acute angles must be 60° or less

é. Horizontal Diamond

1. No}obViousr'kites'

1. Opposing corners
2. :Four good corners |
2. Horizontal axis between 1700 and 190°

3. Both acute angles 60° or Tess

3. CZ]inder . ] |
1. D1ameters shou]d be approx1mate1y equ31 to the he1ght

S 2. D1ameters of the base and top shou]d be approx1mate1y equa]h

2, The base and the top 11nes shou]d be curved

| 4 T11ted Trlangles B

| ,1’_ Two tr1ang1es 0 _ T

'*1'2; R1ght outer s1de sloped 100 or more a |

h3i Two corners of 1nner tr1angle clearly touch near medians off.ﬁ_i
: outer triang]e, and the th1rd must be c]ose.d;"": e

’ff3. Left outer angle approx1mate1y 90



,_9

0.

149,

. Cuboidﬁ

T,C'Proper perspect1ve must be preserved as in. the spec1men Ny
2. ,There should be three. approx1mate1y equa] diamonds |
‘3. A1l ]1nesishou1d be approx1mate1y equa] (tet 1engths, widths,’
and heights) . R |
Enclosed Box %' R .
1. Proper perspect1ve must. be. ma1nta1ned as 1n the spec1men
1; F1gure must be almost half as h1gh as 1t s W1de '
Acute angles of - para]le]oqram shou]d be between. 30 and 45°

2.

. :Trapezo1d
1.
.‘ '. 2

Proper perspect1ve shou1d be preserved as in the spec1men

Para11elograms shou]d have ang]es of approxlmately 45

.j,Octahedron 'f o
.f Hexagon should have approx1mate1y equa] s1des o

. Vertacal rectang]e shou]d be bounded by two, near equa]

o

*vparallelograms

,Left and r1ght extreme ang]es of the hexagon should be near 90

Necker Cube

. | .

Tapered Box :

1.

Correct number of parts Lo

Correct or1entation ;g_[f*V

No evidence of confus1on lvff’; o f rfffg;“"

No confus‘~n or, d1stortion,:
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2. Inner form clear]y sh1fted to the r1ght and down
}3., Outer form a para]1e]ogram | |

‘3. Inner form a hor1zonta1 rectang]e

11. -Pyramid
| T Figure 1s balanced around the vert1ca1
1. No confusxon or dwstort1on |
2. Base,of figure is a diamond o N ‘,  . .

2.’,A11‘triangles are nearfisbsles :

12, Sty11zed Open Book

. Two,- m1rror-1mage para]]e]ogram;/W1th the acute ang]es near 75O
1. No confus1on or d1stort1on | - . ,.‘
i 2; "~ Thin para]lelogram shou]d have acute ang]es between 30 and

45°7.."
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INSTRUCTIONS oy

1. Read Sta£ements |

2. Solve Prob]em '

V3. Is the Cbnc]usidn True or False

4. Circle the Correct Answer

For gxamg]é: Tiné is sma11ef than Sally’
Sally is smaller than Ann

" Conclusion:  Tina is smaller than Ann (::j; or False

(-
i



SHEET I

Mary is taller than_Sue,

. Sue is taller than Joan,

Conclusion: Mary is taller than Joan.

Ann is shortér than Jane.

Jane is shorter than Alice.

Conclusion: Alice is shorter than Ann,

Alice is older than Sally,

- Sally is older than Ann,

Conclusion: Alice is older than Ann.

‘ pl
Joan is younger than Susan.}
Susan is younger than Donna,

Conclusion: Joan is younger than Donna,

Betty is taller than Karen,
Karen is taller than Carla,

Conclusion: Carla is talier than Betty,

Sharon is younger than Chery].

“Cheryl is younger than Rita,

-'Conclqsioh: Rita is younger than Sharon,

Peggy is older than Ruth.
Ruth is older than Leanne,

Conclusion:l:Peggy'is-d]def‘thahiLeanne.

Marie -is shorter than Angela.

Angela is shorter than. Gina,

Conclusion: Gina is shorter than Marie,

Time:

157,

True

True

- True

True

True

True
“True

 True

or False

or False

or False

or False

or False

Q

or\False.

or Faise

or False:



SHEET 2

Susan is taller than Ann,

Jane is taller than Susan,

Conclusion: Ann‘is taller than Jane,

Frances 1is. shorter than Joan. ©

Susan is shorter than Frances.
Conclusion: Joan is shorter than Susan.,

Sharon is younger than Mary,
Leanne is younger than. Sharon.

: .Conciusion: Leanne is younger than Mary.

Norma is older than Alice.
Karen is older than Norma.

Conclusion: Karen is older than Alice.

Rita is shorter than Janice.

Sally is shorter than Rita,

Time:

- 158,

True

True

True

“True

Conclusion: Janice s shorter than Sa]1y; a

Lily is taller than Ruth.

Cheryl is taller than Lily.

_thc1usion:_,RUth is taller than Cheryl, -

AlTison is younger than Pam.
Diane is younger than Allison,

Conclusion: -Diane is younger~than(Pam. k',1r

Jane s older than Sally. '

- Sybil is older than Jane,

" Conclusion: Sybil is older than Sally.

True

True

‘True

True

or. False

or Fa]se

or False

or False’

or False

or False:

or False

or False
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SHEET 3. | " Time:

1;‘ Ann is taller than Alice.
Susan 1s shorter than Alice.

Conc1us1on- Susan is ta]]er than Ann.' - True or False

S

2. Betty is shorter than Gina.
-~ Sharon is taller than G1na

Conc]us1on Betty is shorter than Sharon, , . True or'False.

3. Marie is younger than Carla.
Betty is older than Car]a.

Conc]us1on' Marie is’ younger than Betty, - True or fa]se

4. Chery1 is o]der than Betty,
- .. Susan is younger than Betty

~ Conclus1on Cheryl is older _than Susan, ~ True or False
5. Norma is. ta]]er than Sharon, o ERY fh
: Ruth is shorter than Sharon, | ~
Conc1us1on Ruth is tal]er than Norma. | . _True or False
'6. "Ellen is shorter than Susan, R |
Atice is taller than Susan s AR P
Conc]us1on ~Elen is shorter than A11ce . Trueor False

7. L1]y is younger than Susan.
- Pam 1s older %han Susan

Conc1u51on Pam is younger than L11y f'f‘f‘.; True"or‘Fa]se )

| ‘J8, Ann is older than Sarah

Becky 1s younger than Sarah

'Gh Conc]us1on< Becky is older than,Ann.n o :‘ o True br'Falsé,.?-"
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© SHEET 4 I | Time:

1. Peggy is taller than Susan.
Peggy is shorter than Becky.

Conclusion: Susan is taller than Becky. True or False
2. Gina is shorter than Ruth. -
: Gina is ta11er than Leanne, ‘ o SR
Conc]us1on. Leanne ‘is shorter than Ruth; : ~ True or False

. 3. Carla is older than Diane.
‘ Carla is younger than Rita. v
’C0nc1usion‘ Rita is o]der than D1ane o ,‘ ‘ True‘or‘FaTse

. 4, Karen 1s younger than Susan.
-~ Karen is older than Anna

_ Conc]usion' Anna 1s younger than Susan . True or False '

5. Ann is “taller than Susan S . 5"
~Ann is shorter than Sa]ly L

}Conc1u510n Su5an is taller than Sa11y..‘_ ~ True or False

- 6. Saily—as shorter: than. Pam.
' Sal]y is tal]er than Pat.

a"Concluswon Pam is shorter than Pat ] o :jTruerr Fa]se[

‘.-7a;’Susan is o1der than Sarah
. Susan ds_younger than Joan

}Conciusion.: Sarah is o]der than Joan.v »l“.l ’ ‘»Truetor'FaTSe

‘8;'5Margaret is younger “than Pam, "'g;
:vMargaret 1s older than Sa]]y. R

| Conc]uston Pam is younger than Sa]ly ,,f:{if* - True or Faise
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Directions for the Mastermind Task _ | | , B - 162,

Testing Procedure

The directions to each subject were p]ayed on a cassette tape recorder,
and were'as fo]low5° . | | |

"Th1s is a game wh1ch involves prob]em so]v1ng There are six colour
coded pegs in th1s game they are: .blue brown , yellow, red, green and.orange.
‘In each game I will choose four different colours out of the six. I wi]] p1ace
these coloured pegs 1nto ho]es wh1ch are sh1e1ded from your v1s1on “You w511
not be ab]e to see them. v _" o. . |
| Your.task is to try to dup]icate the exact colours I have chosen, and
the1r exact pos1t10n by p]ac1ng them into the board. -You may choOSe any
: four of the s1x co1oured pegs, 1in each row. One 1mportant thing you must
remember is that the co]ours I have chosen all d1ffer from one another, S0 no
two co]ours are the same. . o

After you have p1aced the four co1oured pegs 1nto the board I will tell
you whether the pegs you have chosen are correct in co]our and . whether the
pegs: were in the rwght pos1t1on If your peg matches ‘the one I have chosenjv
in colour, but 1s not in the correct pos1t1on I w111 put a white peg *into
~ the key peg ho]es adJacent to your row If your co]oured peg matches the one '
A't have chosen in it's co]our and 1s also fh the correct pos1t1on, I w111 put
a b]ack peg 1nto theakey peg ho1e If you choose a co]our wh1ch does not
match the co]our I have chosen the key peg ho]es adJacent to your row w111
.be 1eft empty Th1s w111 te]l you that the co]ours you have chosen are not
-fcorrect . | 3 , ,. o . A

Let me rev1ew the 1nstruct1ons for}you YoUr'jOb in-this'game”is'to' e |
»dup11cate the coloured coded pegs and the1r pos1t1ons whlch I have chosen
}when you dup11cate it, I w111 p]ace four b]ack key pegs adJacent to your row

'of pegs Th]S will” 1nd1cate to you, that you have matched the exact co]ours R

>
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and positions of the code I have choSen. | | |
Are thére any questions before'We-begin? Also if ydulhave‘any qhéstions |
during«the game»p1ease'dbn't hesjtaté to ask mé.'}
| Experiﬁéntef"COIQuf Codes
Trial 'l V‘v' ._ - brdwn,lye11ow, réq, éfegn
;_Tfialei_J - green, orange, reaz blue -

Trial 3 - - orange, red, yellow, green
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