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Abstract

36 Ss randomly selected from 76 volunteers from
Grade~X11l Richmond Secondary School were randomly as-
signed to six treatments in a 3 x 2 factorial design
to test the effect of instructions (time-stressed, ac-
curacy-stressed, or control) and level of motivation
(high or low) on performance on three problems of a
predetermined, conjunctive, attribute identification
task, with stimuli (64 six-dimensional figures) con-
taining the exemplars and non-exemplars of a bi-dimen-
sional concept, and presented simultaneously; and
measured in the postulated three phases by : time in-
terval between reception of the task and selection of
the first card (Phase 1 - analysis of the problem);
index of dimensional change of attributes from the
first exemplar (Phase 2 - selection or development of
a strategy-plan); and average time per card choice
(Phase 3 - execution of a strategy-plan). Two addition-
al measures, number of cards to solution and total
time to solution, were observed in order to confirm
the successful manipulation of the instructional var-
iable in terms of its behavioral effects. The results
suggest that the manipulation of instructional varia-

ble was successful. The results indicate that 8s under
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accuracy-stressed condition took significantly more
time during the time interval (Phase 1) and spent si-
gnificantly more time per card choice (Phase 3), than
Ss without instructional treatment (control); and that
Ss under time-sfresseﬁ condition behaved in Phaée 1

and 3 in the very same way as Ss without instrﬁctional
treatméntl(contfol). It Was observed that Ss under time-
stressed condition spent about the same amount of total
time to solution as Ss under accuracy-stressed condi-
tion; and since Ss undef}time-stresséd condition spént
significantly less time pef.card choice than Ss under
accurac&~streséed condition, then these facts indicate
that the accuracy-stressed instructions are responsi;
ble for the bettef performance of Ss under accuracy-
stressed condition than §s under time-stressed condition.
This suggests that knowledge of the reason for ignering
the time and emphasis onAaccuracy may induce.§s to take
time to analyze the problem and that this opportunity
to followAthe postuiated logical sequence of behavior
may improve execution (i.e., performance) on concept-
‘ual task. The rééults failed to confirm third hypothe-
sis that motivation‘impairs performance under time-
stressed condition and improves performance under ac-

curacy-stressed condition. It was observed during the
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experiment that Ss shifted the focus card from the
first exemplar to other positive instances previous-
ly identified, and ‘since the focus -card used by Ss .
can not be identified, the index of dimensional change
can not be used as an indicator of the strategy-selec-

tion behavior in Phase 2.
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Selection Strategies and Performance on Attribute
Identification Task as a Function of Time- and Accuracy-

Stressed Instructions and Level of Motivation

Problem

The results of éoncept identification studies under
éxperimental conditions indicate that the behavior of
§s'during the period from the presentation of the task
to the solution of that task involves cognitive activi-
ties which may be classified into types bf operations
on the basis of the method used by Ss to solve the prob-
iem.'The interpretation of these methods led Bruner
(Bruner, Goodnow, & Austin, 1956) to develop a set of
ideal strategies for the most efficient solution of con-
cept identification problems. Ss using conservative
étrategies accept all attributes of the first exemplar
as relevant, and then test their relevance either one
attribute at a time (focusing) or mdre than one attri-
bute at a time (gambliﬁg), while keeping other attri-
butes constant. In scanning strategies Ss reduce prog-
ressively all possible concepts hypothesized on the
basis of the first exemplar by eliminating as many hy-
potheses as possible per each successive choice of in-
stances (simultaneous), or test oné hypothesis at a

time by limiting their choices to those instances that



provide a direct test of the hypothesis (scanning).

The review of literature reveals that it is often
very difficult to identify Ss' behavior in an.experimen-
tal situation with these ideal strategies (Klausmeier,
1964; Haygood & Bourne, 1965), and that this behavior is
highly inefficient. Byers (1961) found that Ss ignored
the optimal strategy for attriﬁute testing (conservative
focusing) and used instead gamﬁling strategies'which re-
quire varying amounts of risk-taking. In the Wisconsin
studies (Klausmeier.ll964) 86% ofzgé (N=64) used gamb— 
ling strategies in preference to conservative focusing,
although conservative focusing is considered the most )
efficient strategy in concept 1earning,tasks (Bfuner,
et a1, 1956; Byers, 1961; Klausmeier, 1964{ Laughiin &
Doherty, 1967). The writer observed that even graduafe
students (1st Year Architecture, ﬁniversity of British
Columbia) performed unreasonably poquy on cqncept idép-
tification tasks. These Ss selected instances for fest-
ing without any apparent systematic plan of operationé;
failed to adhere to the principle of consfancy of the
untested dimensions (in attribute testing); failed to‘
utilize all information offered by the instances tested;
and tested attributes already confirmed by previous

tests.

When attempts were made to classify Ss' behavior in
. /
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terms of a continuum, with conservative focusing at one
extreme, focus gambling at the other, and the strategies
used by Ss corresponding to the points between these two
extremes (Byers, 1961); or to quantify Ss' performance
"in terms of attributes accepted by Ss as relevant from
the first positive instance (Bourne, 1963); it was found
that Ss fail to maintain a fixed focus and fail to keep
the untested attributes constant, thus violating the
prerequisites for efficient attribute testing strategy.

It therefore seems legitimate to ask why these §S“
behaved in such a disorganized manner when*they were
faced with a concept identification task in a laborato-
ry-type experimental situation ?

The reason for this inefficient performance may well
flie in the two conditions inherent in the standard ex- -
-fperimental situation : stress on the speed of solution,
and previously developed habit of performing as quickly -
as possible in any experimental or test-like situation:
Most of the experimental studies with the selection
strategies used time-to-criterion as measure of perfor-
mance efficiency; it is therefore possible that in those
studies, time-stressed instructions forced 8s into the
execution of a hastily-constructed strategy-plan, or
into action without a strategy-plan (trial-and-error

behavior). Gardner (1953) noted that Ss are normally



given relatively little time to make their judgments
in the experimental situation, and obéerved :

«e." that to allow all subjects identical, brief

periods in which to make judgments would have been

to obtain from one of them a fairly accurate pic-
ture of how he preferred to organize the stimuli;
from another, an incomplete stage of approximation
in making the judgment; from still another, a guess "
(Gardner, 1953, p.217)
- Siegel proposed that time to criterion need not correlate
highly with trials to criterion, and that it may reflect
something quite different; yet experimental studies with
time-stressed instructions as independent variable and
trials to criterion as dependent variable, do not show
significant difference in performance between time-stres-
sed and time-not-stressed treatments (Siegel, 1964;
Laughlin, 1964). The analysis of time to criterion stu-
~ dies reveals however that Ss behave as if time was vital
even when they are instructed that speed of solution is
of no importance.

In order to analyze the effect of time on the pér-
formance in a concept identification situation, it is
proposed that the logical sequence of behavior in that
situation should consist of three phases :

‘a. Phase 1. S considers factors relevant to his task
| and thoroughly analyzes the problém.

b. Phase 2. S formulates a strategy-plan for sol-

ving the problem.
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c. Phase 3. S executes the strategy-plan.

If this logical sequence is followed by Ss, it would
facilitate selection of the optimal strategies for the
concept identification tasks, and consequently, it would
improve Ss' performance on those tasks. The_review of
literature, however, reveals that this sequencé of be-
havior is not normally present under standard eiperimen-
tal conditions; The reasoﬁ for this absence of logical
sequence may be thé lack of opportunity in the»standard_
experimental situatién, to analyze the problem (Phase 1)
and to formulate a strategy-plan (Phase 2). It appears
from previous studies (Stegel, 1964; Laughlin, 1964) that
telling Ss that speed of solution is of no importance isp
not enough;-ln order to change the habitual}behaviér in
the test-like eXperimental sitﬁation, it may be necessé-
ry to give Ss the reason for the unim?ortance of speed
of solution, and to place tﬁem in a condition where tﬁey
can utilize that information, i.e., take time to analyze
the problem and formulate a strategy-plan. Then it could
be expected that Ss in time-not-stressed or accuracy-
stressed condition will utilize the optimal strategy
more, and will consequently perform better, than Ss in
time-stressed condition. _ -

The results of Laughlin's study (1964) also indicate'

that éccuracy- and time-stressed instuctions should be
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explicitly differentiated in future concept—attainment
research. In order to ensure that these instructions
are successfully instated in Ss, it may be necessary to
introduce a motivational variable. Consider how a var-
iation in the degree of motivation may affect perform-
ance under time-stressed condition in comparison with
performance under accuracy-stressed condition. It haéu
been observed by Deese and Hulse (1967) that if motiv-
ation directed toward a particular goal is high, then
the probability of bccurance of the behavior desigﬁed
%o achieve that goal is also high; Since the goal in
time-stressed condition is to accomplish the task as
quickly as possible, it folloWs that motivated §s in
that condition should attempt to accomplish their tasks
more quickly than less motivated Ss. But if.speed of
performance makes the analysis of task (Phase 1) and _
the formulation of strategy-plan (Phase 2) less probab-
le, and consequently, if it impairs the execution
(Phase 3), then it seems that motivated §s‘in time-stres-
sed condition should perform less efficiently than less
motivated Ss in that condition. On the other hand if
the goal in accuracy-stressed condition is to accomplish
the task with as few card choices as possible, Ss in
that condition should be fully aware that speed of per-
formance will impair their eﬁficiency; It follows that

motivated §s in the accuracy-stressed condition should
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attempt to accomplish their tasks more slowly and with
greater accuracy than less motivated Ss in that condi-
tion; and if this emphasis on accuracy and disregard

for time makes the analysis of task (Phase 1) and the-
formulation of strategy-plan (Phase 2) more probable,
and cohsequently, if it improves the execution (Phase 3)s
then it seems that motivated Ss in accuracy-stressed con-
"dition should perform more efficiently than less motiv-
ated Ss in that condition.

It is hypothesised that, if pressure of time through
time-stressed instructions prevents Ss' from analyzing
the problem (Phase 1), and from formulating a strategy-
plan designed to solve that problem (Phase 2), and if
it impairs execution of the strategy-plan (Phase 3),
then Ss in a time-stressed condition will:

a. Phase 1 : use significantly less time between
reception of the task and selection of the first
instance for testing;

be Pﬁaééﬂz : obtain significantly larger index of
dimensional change (thé sum of attributes chan-
ged on each card choice from the first exemplar,
divided by total number of card choices to so-
lution); and |

Ce Phase'j : use significantly less average time

. per card choice;

than Ss in a control condition.



The second hypothesis is that, if knowledge of the
reason for unimportance of speed of solution induces Ss
to analyze the problem (Phase 1), and to formulate a stra-
tegy-pian (Phase 2), and if it improves execution of the
strategy-plan (Phase 3), then Ss in an accuracy-stressed
condition will :

a. Phase 1 : use significantly moré'time between re-
ception of the task and selection of the first
instance for testing; |

b. Phase 2 obtain significantly smaller index of

~ dimensional change; and
C. fﬁééé'j : use significantly more average time per
card choice;
than Ss in a control condition. 3
The third hypothesis is that, if high motivation im-
pairs performance in the time-stressed condition, and im-
proves performance in the accuracyfstressed condition, then

a. highly motivated Ss in time—stfessed condition will
in Phasé‘} use significantly less average time per
card choice than less motivated Ss in time-stressed
condition; whereas |

be. highly motivated Ss in accuracy-stressed condition
will in Phase j use significantly more average
time per card choice than less motivated Ss in

accuracy-stressed condition.
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~ Method

DeSign. A 3x2 factorial design was used with indepen-
dent variables : type of instructions (time-stressed;
accuracy-stressed; or control), and level of motivation
(high, through instructional inducement or low, without
instructional inducement); with additional variables t
problem (a sequence of three different problems of at-
tribute identification of a conjunctive concept), set
(two sets of two dimensions, A and B - see Stimulus
Materials), and order (three conceptual problems pre-
sented in three different orders in a 3 x 3 Latin squa-
re design). Three dependent measures, that is, time in-
tervalﬂbetween reception of the task and selection of
the first card, index of dimensional change, and avera-
ge time pér card choice, were taken. Two additional
measures, number of cards to solution and total time to
solution, were observed for the use of confirming the
successful manipulation of the instructional variable
in terms of its behavioral effects. _
Subjects. Ss were 36 students (18 boys, 18 gifls), ran-
domly selected from 76 volunteers (obtained by the
principal through a Public Address request for voluh-v
teers for a " concept learning project‘") out of a po-
pulation of 381 (47.5% boys, 52.5% girls) Grade-X11

students at Richmond Secondary School, Richmond, B.C..
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§s were randomly assigned to six treatments, each of
which contained 6 Ss ( 3 boys and 3 girls).

Stimulus Materials. The stimuli were 64 white 2%-in by

%-in paperboard cards, containing all possible combi-
'nations of six binary dimensions : number of figures
(one or two); size (smail or large); color (red or blue);
texture (solid or slashed); shape (triangular or circu-
lar); and border (solid or broken). The cards were ran-
domly arranged in éight rows and eight columns dn a
24%—in by 32%-in board. The board contained 16 exemp-
lars and 48 non-exemplars of any binary conjunctive con-
cept 5ased on the above dimensions. A set of values of
each dimension and.the other set of complementary values
of the six dimensions were referred to as Set A and

Set B, respectively. Three”conjﬁnctive conceptual prob-

lems were constructed on the basis of randomly selected

two binary dimensions, within each set (i.e., SetAA_and
B). Aé a result the focus card for Set A, given to 18 Ss,
had attribute Valuesmz one, large, red, slashed, trian-
gular figure, with solid bordef; and.the focus card for
Set B, given to the other 18 Ss, had their complementary
attfibute yalues. Three conceptual probiems in Set A
were : one sléshed figure, large triangular figure, and
large figuré with solid border; and the other three con-

ceptual problems in Set B were : two solid figures,
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small circular figure, and'small figure with a broken
border. Ss were randomly assigned to sequences (one S
in each set of each treatment group to one sequence).
Pfddedure. As each S réported tq the laboratory set up
in the schéol,'he Qas seated at the.téble in front of
the stimulus'board; which contained 64 cards. A set of
instructions, appropriate for each treatment condition,

was read to the § by the E who was standing behind the

§. Each set of instructions was composed of three parts
Part 1 for manipulating the instructional variable,
Part 2 for general learning_instruction including prac-
tice/warm-up, and Part 3 for manipulating the motiva-
tional variable as related to Part 1. Each of three
specific‘variations in Part 1 (i.e., time-stressed, ac-
curacy-stressed, and neutral as control) and each of
two specific variafions in Part 3 were combined and re-
sulted in six sets of"instructions, each corresponding
to one of thé six treatment combinations as shown in
Appendix A; After the appropriate instfuctions were
read to the S, E answered the questions, if raised by
‘fhe S, by feading appropriate part of instructions again.
Iﬁmediately éftef'these instructions S was given a series
of three conéeptual pfoblems. Choice of each stimulus
card was made by § at his own rate. Upon selection of

each card E designated whether it is an exemplar or non-
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exemplar of the concept that S had to identify. The
choice of stimulus cardsg‘one\byaone, continued until
S correctly verbalized the concept. Two étop-watches
were used : one for.takingvthe-fime interval elapsed
between the présentation'of the focus card and the se-
lection of the firstﬂinstance by S; and the other for
taking the total ampuht of‘fime to the solution of each
conceptual ﬁroblem. The;first'watch was stopped when éﬂ
selected the first card, and the second watch was stop-
ped when § reachéd a ériterion of solution. Each card
choice made by é-Was recordedAbnﬂa protocol sheet. When
S completed a conceptual pfoblém, he proceeded withogt
pause to the next problem, until he'solved all the three
problems. Then he was asked not to discuss the experiment
with qther}sfudents until the whole experiment is Eom-

pleted.

Results

§§' responses were observed in terms of time inter-
val for Phase 1, index of dimensional change for Phase 2,

and average time per card choice for Phase 3.

Examiﬁafion of Qalidity of thé assumption of inétrumentél

variable‘'s manipulation.
Since the present study is primarily concerned with

the functional chahge in selection strategies and per- "~
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formance as a result of instructing Ss in certain way
(i.es, time-stressed vs accuracy-Stressed),'it appears
necessary to confirm the validity of the assumption that
the manipulated instructional variable was behaviorally
effective. To this end two additional measures, total
time to solution and cards to solution, were observed;

and are presented in Table 1 in terms of observed means.

Tablehl .

stéfvéd-Meaﬁs'of Total Amount df'Time in Séédﬁdé

and Cards to‘Sdiufion‘By Treatment Cbmbiﬁatiohsq

N .

Time-stressed Accuracy-stressed Control
"High Low  High Low High Low

Time to 306.2 248.4 331.7 359.7 198.9 292.2
Solution _ o Lo

Cards to 18m83. 1“@22 ..6@67 v‘7m78 ‘.10u67 .19317
Solution :

MS Error for Time to Solution =57062
MS Error for Cards to Solution=82.01

Two analyses of variance Were performed on the da-
ta collected in the 3 x 2 major part of the design with
three control-variables (i.e., set, problem, order) in
vterms of total amount of time and number of cards to
solution. Results of the analyses are presented in Ap-
pendix B-1 and B-2. Hypothesis tests for the above pur-
pose were carried out at the overall Type 1 Error of .05.

If the time-stressed instructions were behaviorally
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effective it should be reflected"iﬁ the measure of to-
tal time to solution, such that Ss under time-stressed
condition should spend the least amount of time, where-
as Ss under accuracy-stressed condition should spend

the most amount of time, as compared to control Ss.The
observed means for the time-stressed, accuracy-stressed,
and control conditions are 277.3, 345.7, and 245.6, res-~
pectively. Although the relative magnitude of the first
two means was in the expected direction,the main effects
due to the instructional variable were found non-signi-
ficant, F(2,18)=1.65, D ».05.

If the accuracy-stressed instructions were behavior-
ally effective it should be reflected in the measure of
number of cards to soiution, such that Ss under accura-
cy-stressed condition should select the least cards to
solution;'whereas §s under time-stressed condition should
select the most cards to solution, as compared to con-
trol Ss. The observed means for the time-stressed, ac-
curacy-stressed, and control conditions are 16.53, 7.23,
and 14.92, respectively. The main effect due to the in-
structional variable was significant, F(2,18)=10.85,
p‘<;05. Two individual contrasts, one between accuracy-
stressed condition and control condition and the other
between time-stressed condition énd control condition

were found to be non-significant, F(1,18)=4.28, g:}.OZS
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and §(1,18)=.21,;g}y;025. However, the contrast between
time-stressed and accuracy-stressed condition was signi-
ficant, F(1,18)=6.32, p <{.025.

These results are partially as expected with regard
to accuracy-stressed instructions; but however, because
Ss under control condition appear to act in the very
same way as Ss under time-stressed condition, the effect
of time-stressed instructions appears td be minimal. In
summary, the fact that observed means of thrée instruct-
ional conditions in terms of both measures are partialj'
ly as expected suggests that manipulation of instruct-
ionaY variable was effective.

Ang;ysis of data concerning Phase 1 (i.e., analysis of

the problem).

Ss® responses for Phase 1 were observed in terms of
time interval elapsed between the presentation of the
focus card and selection of the first instance by S,

and are presented in Table 2 in terms of observed means.

Table 2

Observed Means of Time Interval in Secoﬁds

Instruc- Motiva- Problems Marginal
tions tion 1st 2nd 3rd Mean
Time- High 7067 3-67 6017 5.83
stressed Low 7.67 7.00 5,17 6.61
Accuracy- High 19.33 18.33 22.33 20.00
stressed Low 38.33 18.17 16.67 24.39
Control  High 9.33 10.00 7.33 8.89

Low 9.50 6.33 7.83 7.89
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MS Error for Time Interval =90.43

The analysis of variance was performed on the data -
and is presented in Appendix B-3. Hypothesis tests were
carried out at the overall Type 1 Error of .05.

It was hypothesized that if pressure of time through
time-stressed instructions prevents Ss from analyzing
~ the problem, and if knowledge of the reason for unimpor-
tance of speed of solution induces Ss to analyze the
problem, then it should be reflected in the amount of
time interval, such that Ss under time-stressed condi--
tion should spend the least amount of time, whereas Ss
under accuracyfstreséed condition should spend the most
amount of time, as compared to controllgs. The observed
means for the time-stressed, accuracy-stressed, and con-
trol conditions are 6.22, 22.19, and 8.39, respectively.
The main effect due to the ‘instruetional variable was
significant, F(2,18)=29.88, g_<105. The individual con-
trast between time-stressed condition and control con-
dition was found to be'non-éignificant, £(1,18)=.31,
ﬁd>;05. However, the individual contrast between ac-
curacy-stressed cbndition and cbntrolléohdition was
found to be significant, F(1,18)=12.82, E‘<-05° These
results are as hypothesized with regard to accuracy-
stressed instructions; but however, because Ss under
control condition appear to act in the very same way as

§s under time-stressed condition, the effect of time-
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stressed instructions appears'to be minimal. Ih summary,
the fact that Ss under accuracy-stressed condition spend
significantly more time between presentation of the focus
card and selection of the first instance than §s under
control condition, suggests that knowledge of the reason
for unimportance of speed of solution induces Ss to ana-
lyze the problem. It appéars that when Ss are not téldl
the reason for unimportance of speed df solution (i.e.,
control'és), then their responses for Phase 1 seem_to

be the very same as the responses of §s under time-stres-
sed condition.

Analysis of data concerning Phase 2 (i.e., selection of

a strategy-plan).

Ss' responses for Phase 2 were observed in terms of-
index of dimensional change of attributes from the first
exemplar, and are presented in Table 3 in terms of ob-

served means.

Table 3
Cbservéd Means of Index of Dimensional Changé
Instruc- Motiva- = . Problems ~ = = . Marginal
tions tion ist 2nd _Jrd Mean
Time-  High 2.48  2.32  2.15 2.32
stressed Low = 1,62 1.81 2.15 1.86
Accuracy- High 2.02 1.80 2.47 2,09
stressed Low - 1.96 2,08 2.12 2.05
Control High 2.15 2.23 . 2.12 2.17
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MS Error for Index of Dimensional Change =.3730

The analysis of variance was performed on the data
and is presented in Appendix B-4. Hypothesis tests were
carried out at the overall Type 1 Error of .05.

It was hypothesized that if pressure of time through
time-stressed instructions prevents Ss from formulating
a strategy-plan, and if knowledge of the reason for un-
importance of speed of solution induces §s to formulate
a strategy-plan, then it should be reflected in the in-
dex of dimensional change, such that Ss under time-stres-
sed condition should have higher index of dimensional
change, whereas §s under accuracy-stressed condition
should have lower index of dimensional change, as com-
pared to control Ss. The observed means for the time=-
stressed, accuracy-stressed, and control condition are
42.09, 2.07, and 2.29, respectively. The main effect due
to the instructional variable was hon-significant, B
E(z,18)=1.’45, }g>.05. These results are not as hypothe-
sizeds

Aﬁé;yéié!df”daté concerning Phase 3 (i.e., execution).

Ss*' responses for Phase 3 were observed in terms
of avarage»time per card choice, and are presented in
‘Table 4 in terms of observed means.

The analysis of variance was performed on the data
and is presented in Appendix'B—S. Hypothesis tests were

carried out at the overall Type 1 Error of .05.
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Table 4

Oﬁééfveq Méans”for Avefége Time per Cafd Choice in Sécdnds

Instruc- Motiva- Problems . Marginal
tions tion ist 2nd 3rd Mean
Time- High 17.10 14.25 10.49 13.95
stressed Low 19.79 18.80 13.41 17.34
Accuracy- High 38;53 38.31 L0.88 39.24
stressed Low 50,12 34.60 37.33 ho.68
Control  High . 18.15 23.16 11.27 1753
Low 22437 14,52 11.09 15.99

MS Error for Average Time per Card Choice =244.6

It was hypothesized tﬁat if pressure of time through
time-strgssed‘instructions impairs the execution of a
strategy~-plan, and if knowledge of the reason for unim-
portance of speed of solution improves the execution of
a strategy-plan, then it should be reflected in the
amount of average time per card choice, such that Ss
under time-stressed condition shouid spend the least
amount of time, whereas Ss under accuracy-stressed con-
dition should spend the most amount of time, as compa-
red to control Ss. The observed means for the time-stres-
sed, accuracy-stressed, and control condition are 15.65, -
39.96, and 16:76, respectively. The main effect due to
the instructional variable was significant, 2(2,18)=27.24,
12(:;05; The individual contrast between time-stressed
condition and control condition was found to be non-si-
gnificant, 2(1,18)::029, g:>;05; However, the individu-

al contrast between accuracy-stressdd condition and con-
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trol condition was found to be significant, E(1,18)=12.96,
;i<&05. These results are as hypothesized with regard to
accuracy-stressed instructions; but however, because Ss
under control condition appear to act in the very same way
as Ss under time-stressed condition, the effect of time-
stressed instructions appears to be minimal. Furthermore,
according to the results of the two contrasts it is clear
that Ss under time-stressed condition spent significantly
less amount of time per card choice than Ss under accura-
cy-stressed condition. In summary, the factAthat Ss under
accuracy-étressed condition spent significantly more time
per card choice than Ss under control condition, suggests
that knowledge of the reason for unimportance of speed of
solution improves the execution of a strategy-plan (i.e.,
performance). It appears that when Ss are not told the
reason for the unimportance of speed of solution (i.e.,‘
control Ss), then their responses for Phase 3 seem to be
the very same as the responses of Ss under time-stressed
condition.

It was also hypothesized that, if high motivation
impairs performance in the time-stressed condition, and
improves performance in the accuracy-stressed condition,
then it should be reflected in the amount of average time
per card choice, such that‘highly motivated §s under time-

stressed condition should spend the least amount of time
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as compared to less motivated Ss under time-siressed con-
. dition; whereas highly motivated Ss under accuracy-st;es-v
sed condition should spend the most amount of time as com-
pared to less motivated Ss under accuracy-stressed condi;
tion. The observed means are presented in Table 4. The
main effect due to the motivational variable was non-si-
gnificant, F(1,18)=.13, R:>.05. These results are not as

hypothesized.

_ Discussion

vIt was assumed that when Ss are aware, through accu-
raéy-stressed'instructions, of the reason for-the unim-
portance of speed of solution in a test-like expériment-
al‘situéfién inVolVing a conceptual fask, that they wil;
follow the postulated logical sequénce of conceptual be-
havior and consequently their performance will be improved.
The results do confirm this hypothesis. They indicate that
és uhder accuracy-stressed condition took more time during
theAinterGal between presentation of the focus card and
selection of the first instance (Phase 1), and spent more
time on each card>choice (Phase 3), than Ss Qithout in-
étructional treatment (control). It was also obéerved that
Ss under time-stressed condition spent about the same
amount of tdtal time to soluf;on as Ss under accuracy-

stressed conditibh;'Nevertheless, as réveaied by the ana-
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lysis of the average time per card choice, Ss under time-
stressed condition spent significantly less time per card
choice than Ss under accuracy-stressed condition. These
facts indicate that the accuracy-stressed instructions are
responsible for the better performance of Ss under accu-
racy-stressed condition than Ss under time-stressed con-
dition.;This suggests that knowledge of the reeson for
ignoring the. time and emphasis on accuracy may induce §§
to take time to analyze the problem and that this oppor-
tunity to follow the logical sequence of behavior may im-
prove the execution (i.e., performance)

It was also assumed that under the pressure of tlme
through time-stressed 1nstructlons, Ss would not follow N
the lpgleel sequence and that consequently their perferm-u
ance wi;l be impaired.;The results do nof confirm this hy-
pothesis.'They indicate that Ss under time-sfressed coﬁdi-
tion behevea}in Phase 1 and 3 in‘the very seme way ee §e .c
,witheut instrucfional treatment (contrel). This'suggests
'that lack of knowledge of the reason for ignoring the time
and no empha51s on accuracy may force those Ss who are
tpld that speed is important, and also those §s who are
not toid that sreed is important, into the execution phase
without analyzing the problem, and that this lack of op-
portunity to follow the logical sequence of behavior may

impair the execution (i.e., performance).
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The results support Siegel's (1964) proposition that
time to criterion (total time to solution) need not cor-
relate highly with trials to criterion (bardsvto solution).
They also indicate that merely telling Ss that time is of
ho importance (Siegel, 1964; Laughlin, 1964) is apparently
not enough in a test-like experimental situation, and that
in order to change Ss' habitual behavior which impairs
performance, Ss must understand the reason why speed of so-
lution is not important. It is interesting to note that
the highly significant difference in performance was appa-
rently caused by a.variation of four sentences in the in-
structional treatment. One may speculate on the magnitude
of the effect of an intensive and prolonged instructional
treatment on performance in the attribute identification
task. It is suggested that the evidence from the present ..
study casts some doubt on the validity of using time to .
‘solution as the only criterion of conceptual performance.

The results did not bear out the contention that a
thorough analysis of the problem results in a selection
of.the optimal strategy for that particular problemn,
‘because the measure, index of dimensional change, designed
to evaluate the strategy used, failed to perform its
function. Index of dimensional change was to calculate
the average number of attributes changed by S on each card

choice froﬁ the fifét'exémplar.card. This condition was
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specified in the procedural instructions and emphasised

in the practice/warm-up task. Ss nevertheless switched
their focus card back and forth, from the first exemplér
to'the‘immediately preceeding positive card choice, or to
any other exemplar previously tested. Since the focus card
used by Ss can not be identified, the analysis of Phase 2
performance as measured by index of dimensional change is
meaningless. and has to be discarded. This is disappoint-
ing, because without this information it is impossible to
evaluate the strategy-plans used by Ss and to infer from
these strategy-plans what behavior took piace during the
analytical and planning phases (Phase 1 and 2). It is sug-
gested that the failure of index of dimensional change

can be prevented in future attribute identification research
by the use of 'a reception model where only the first exem-
plar is available to the S for comparison; or by the use
of a report form the S indicating the exemplar used as
focus on each card choice. The report may bé further sup-
ported by an eye-marker camera of the type used by
Mackworth and Thomas (Bandura & Walters, 1967).

The anal&éiS'of Ss* reéponses in Phase 3 failed to
confirm the third.hypdthesis that motivation impairs per-
formance under time-sfréssed éondition, and that it imQ
proves performance‘under aéguracy-stressed condition.

This failure may be due to the ineffectiveness of the
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method used for the inducement of motivation, and it also
" may be due to the already existing high level of motiva-
tion in the sample, since it was a volunteer group. The
significant effecf of problem on time interval may be the
result of fatigue or boredom on the third problem.

It was observed that the procedural instructions,
although extensive and encompassing a practice period,
apparently failed to ensure that all Ss begin their tasks
with a thorough understanding of the task and with a good
familiarity with the stimulus materials. This could have
been prevented -by pre-testing all §s on these two prere-
quisites.’

These results have a definite educational implications.
Theyjindicate'that the importance of the speed of solution .
on a conceptﬁal task seems to be implied in a test-like
situation, and that this may deteriorate learners® per-
formance. Classroom conditions where students are con-
stantly competing against each other,.tend to create a
test-like situation; and it is suggested that this pre-
vents the studentsAfrom following the postulated logical
sequence of conceptual behavior, and forces them into the
execution without an appropriate strategy-plan of action,
resulting in a poorer performance than they aré capable
of. In order to eliminate this.extraneous Variable from
the conceptual learning situation, time-stress, whether

actual or implied,vmust be removed from the classroom.
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Appgndix A

- Instructions

'1.Tiﬁe-stressed_high'ﬁotivated (TSHM) .

| "Part 1. This study is Eoncerned with how students learn
concepts. Your task is to identify the characteristicé
of three concepts as quickly as possible. Time is of
vital importance.
Part 2. I shall now deﬁonstrate to you what is a concept.
Look af this board in front of you; it contains 64 cards,
and each card is composed of six characteristics. For
example : this card (E points to a card in the first row,
second column) has the following characteristics : one,
large, solid, red, circular figure, with a broken border.
If your task is to identify the concept " large red figu-
re " then this card is an example of the concept " large
fed figure " since it contains both characteristics of
the concept : large and red. If you will look now at this
card (E points to a card in the fourth row, first column),
you will notice that it has : one, large, solid, blue,
circular figure, with a broken border. This card is not
an example of the'goncept " large red figure " since it
does not have both characteristics of the concept : large
and red. Now, ﬁsing-the pointér which lies in front of
you, please indicate to me all the cards on this board

which are examples of the concept " large red figure ".
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(E ensures that S identifies all exemplars). Listen
carefully now, and I shall explain to you how we will
conduct this game. I will point to you one card that

-is an example of the concept which you have to identi-
fy. This card will contain six characteristics, and two
of them will form your concept. In order to determine
which two characteristics form your concept, you should
test the characteristics of other cards on the board in
relation to the characteristics of the example card.which
I will point out to you. You will indicate to me with the
pointer the cards which you want to check, and I will say
" yes " if the card is an example of the concept, or I
will say " no " if the card is not an example. When you
think that you know what is the concept, tell me; and if
it is correct I will say " yés " and your task on that
concept is completed; if it is not correct I will say

" no " and you_will'continue selecting cards until you
will identify your concept. You can offer only one so-
lution on each card choice.

Part 3. This study has already been conducted in Van-
couver schools, and bgsed'on that we have established

a record time to complétion of the task. Now we would
like to see whether this record can be broken by Rich-
mond students. Your school has been selécted, and you
are: one of the few students who will have now the op-.

portunity to help your school in breaking this record.-
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Since all students were selected randomly, you are com-
peting with an average Vancouver student. Please remem-
ber that speed is-very important in this game. Your
principal is very interested in this dproject, and asked
me-to show him all the results from this study. You see,
your performance on these tasks will indicate to us how

well you can think.

2.Time-stressed low motivated (TSIM).

Part 1. (Same as for TSHM) «
Part 2. (Same as for TSHM).
Part j. Please remember that speed is very important in

this game.

3.Acéuracy-stréssed high motivated (ASHM)-

Part 1. This study is concerned with how students learn
concepts. Your task is to identify the characteristics
of three concepts With as few card choices as possible.
Time is of no importance.

Part 2. (Same as for TSHM)- »
Part 3. This study has already been conducted in Van-
couver schools, and based on that, we have established
a record of minimum éards td completion of the task.
Now, we would like to see whether this record can be
broken‘by Richmond students. Your school has been se-
lected, and you are one of the few students who will

now have the opportunity to help your school in break-
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ing this record. Since all students were selected ran-’
domiy, ybu are competing with an average'Vahcbuver stu-
dent. Please remember that speed is of no importance,

and that the vital thing in this game is that you iden-
tify the conéepts with as few card choices as possible.
If you hurry, you will not be able to.complete your tasks
efficiently. Your principal is very interested in this
project, and asked me.to show him alllthe results from
-this study;vYoﬁ”see, ybuf performance on these tasks will

indicate to us hbw well you can think.

L,Accuracy-stressed low motivated (ASIM).

Part 1. (Same as for ASHM).
Part 2. (Same as for ASHM).

| Part 3. Please remember that speed is(of no importance,

- and that’the vital thing in this game is that you iden-
tify the concepts with as few card choiées as possible.
If you hurfy,_you will_nqt be able to complete your tasks

efficiently.

5.Control high motivated (CON-HM).

Part 1. ThisAstudy is concerned with how studentéklearn
concepts. Your task is to identify the characteristics
of three coﬁcepfs. -

Part 2. (Saﬁe'as for TSHM)}’

Part 3. Thié study has already been conducted in Van-
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couver schools. Now, we would like to see how Richmond
students learn concepts in‘comparison to Vancouver stu-
dents. Your school has been selected for this compari-
son, and you are oﬁ of‘the'feW'students who will re-
present your school in this study. Since all students
were selected randomly, you are competing with an
average Vancouver stuaent. Your principal is very in-
terested in this project, and asked me to show him all
the results from this study. You see, your performance
on these tasks will indicate to us how well you can

think.

6.Control low motivated (CON-LM).

 Part 1. (Same as for CON-HM).
Part 2. (Same as for CON-HM).
Part 3» (Eliminated).
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Appendix B-1

Table 5
Analysis Qf‘Variance for Totai Time to SolutionA
Source Error F ' Mean df Signifi--p-
Square . cance
Instruction S(IMO) -1.65 94233 2 n/s > .05
Motiéi%ion S (IMO) <21, 12096 1
Orde£M) (0) S(IMO) 4.39 250690 2
Problem (P) SP(IMO) .45 37386 2 )
IxM ~ S(Imo) .91 51698 2
Ix0 S(IMO) 1.46 83538 by
Mx 0 S(IMO). .33 18613 2 '
Ix P SP(IMO) .64 52498 &4
Mx P SP(IMO) .18 1&952 2
Ox P SP(IMO) .93 76368 L
IxMNx0 S(IMO) .73 41836 4
IxMxP SP(IMO) 1.22 100378 L
Ix0xP SP(IMO) 1.21 99920 8
MxO0xP SP(IMO) .41 33874 4
S(I xMx 0) 57062 18

I xXxMx 0x P SP(IMO) U4 52737 8
Sx P(IxMxo0) 82352 136

* indicates that the effect estimated is of interest only

S = subject
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Appendix B-2

Table 6

Analysis of Variance for'Cards to Solution

: Source. . = Error F Mean .4df Signifi- p.
) Square cance
Instruction S(IMO) 10.85 890.36 2 s <:.001

| (1)
Motiya;ion S(IMO) .91 75.00
M

[REN

order (0) S(IMO) 2.09 171.69 2
Problem (P) SP(IMO) .74  53.69 2
IxM  S(IMO)  4.74 388.86 2
Ixo0 S(IMO)  2.35 192.56 L
M x 0 S(IMO)  2.49 20b.19 2
IxP SP(IMO) .17 12.06 &
M x P SP(IMO) 1.71 123.86 2
0x P SP(INO) 3.18 230.51 &
IxMxO S(IMO) 1.19 97.55 4
IxMx?P SP(IMO) 2.22 161.39 4
Ix0xP  SP(INO) 1.61 116.83 8
Mx 0x P SP(INO) 1.43 104.01. 4
s(IxMxo0). | 82.02 18

IxMx0x P SP(IMO) .62 45.04 8
'S x P(I x M x 0) | . 72.57 36

# indicates that the effect eétimated is of interest only

S = subject
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Appendix B-3

Table 7
"'Analysis.of Variance for Time Interval
Source. .. Error F ‘Meaﬁ df Signifi- p
square cance
Instruction S(IMO) 29.88 2702.4 2 s <.001

(1)
Motira;ion S(IMO) «57 52,1
M

[y

Order (0) S(IMO) 1.46 132.3 2
Problem (P) SP(IMO) 5.67 250.0 2
I xM S(IMO) = .75  67.9 2
Ix0 S(IMO) .88  79.4 4
Mx o0 S(IMO) 1.62 146.6 2
IxP SP(IMO) 2.05  90.5 4
Mx P SP(IMO) 4.01 176.8. 2
0Ox P SP(IMO) .55  24.2 4
IxMx0 S(IMO) 1.19 107.5 L
IxMxP SP(IMO) 4.06 178.9 4
IxO0x?P SP(IMO) 2.08 91.8 8
Mx Ox P SP(INO) .43  19.2 L4
S(I x M x 0)  90.4 18
IxMx 0x P SP(IMO) .15 6.6 8
S x P(I x M x 0) b1 36

S = subject
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Appendix B-L

Table 8

Analysis of Variance for Index of Dimensional Change

Source . Error @ F Mean df Signifi- p
ASquare cance

Instruction S(IMO) 1.45 .5412 2 n/s » .05

Motiéi%ion S(IMO) 50 .1858

OrdeéM) (0)  S(IMO) .89 .3325

~ Problem (P) SP(INMO) 2.73 .k301

x M S(IMO)  3.07 1.1439

x S (IMO) A1 1520

x S(IMO) .09  .337E-01
SP(IMO) 1.80 .2816
SP(IMO) 1:60 .2512

x 0 S(IMO) 2.86 1.0678

x P - SP(IMO) 2.40 .3771

1
2
2
2
L
2

SP(IMO) 55 .859E-01 4
2
L
L
L

x P SP(IMO) .61 .967E-01 8

L

»
o o 8 2 ®™® ™ W O O

x% P SP(IMO) 1.67 .2626

(I xMzxO0) .3730 18
x M x O x P SP(IMO) 1.00 .1578 8
x P(I x M x 0) L1572 36

n Y, - NN 22 H HH OO E HOE M OH
]

= subject
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Appendix B-5

Table 9’
-Aﬁaiysis of Variance for Average Timé per Card Choice'-
Source = = Error F Mean af Signifif.p
Square cance
Instruction S(IMO) 27.74 6785.1 2 s <.001
Motivation - S(INO) 3 325 1 nfs .05
OrdeéM) (0) S(IMO) ~ 2.78 679.9 2
Problem (P) SP(IMO) 2.02 433.4 2
IxM S (IMO) .23 55.3 2
Ix0 S(IMO)  1.06  259.5 4
M x O S (IMO) .39 95.1 2
IxP SP(INO)  .b2  89.4 4
M x P SP(IMO) .87 185.7 2
0x P SP(IMO) 1.17 250.3 4
IXxMx 0 S(IMO) 1.09 266.3 4
IxMxP SP(IMO) 41 88.6 L
Ix0x P SP(IMO) 1.32 283.3 8
Mx0x P  SP(IMO) .14  30.1 b
S(I x M x 0) 244,618
IxMzxO0xPSP(IMO) .28  60.7 8
S x P(IxMx0) 214.0 36

S = subject



