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Effects of Goal Specificity on a Search in a Hypothesis Space
and an Instance Space

Miki Matsumuro (muro@cog.human.nagoya-u.ac.jp)
Kazuhisa Miwa (miwa@is.nagoya-u.ac.jp)
Graduate School of Information Science, Nagoya University Furo-cho, Chikusa-ku, Nagoya, Japan

Abstract as we concentrate on a search in an instance space to achieve

We examined the effect of goal specificity on a search in two the goal. . -

problem spaces: a hypothesis space and an instance space. Problem-solvers given a specific goal learn more poorly
Two hypotheses were considered: 1) a nonspecific goal facili- than problem-solvers given a nonspecific goal (Sweller &
tates a search in a hypothesis space more than a specific goal,| evine, 1982). Burns and Vollmeyer (2002) investigated this
and 2) as a hypothesis space is searched more, the performam:eeffect of goal specificity based on the dual space search the-
in discovering the target rule improves. We also defined an g p Mmcity | -1 p

initial hypothesis space consisting of initially considered hy- ory. Using a task in which participants were asked to learn
potheses, and investigated the effect of this initial hypothesis the relations between inputs to and outputs from a system,

space on the goal specificity effect. The results of three ex- P _
periments indicated that when an initial hypothesis space was they observed the effect of goal specificity. The NSG (non

offered, the goal specificity effect was observed. A nonspe- specific goal condition) participants, who were not informed

cific goal actually facilitated a search in the hypothesis space. of the target values of the outputs, learned the system struc-
\é\ég’lsgb 28*‘{5;{;%%‘;“”\‘,'\}55' L‘g{)gm‘ﬁ'ﬁl :é)a\cl\?evg?ssoofgirnedd’thtgte ture better than the SG (specific goal condition) participants,
the facilitation of the hypothesis space search improved perfor- Wh0 were informed of the target values. Burns and Volimeyer
mance in discovering the target rule. (2002) also found that the NSG patrticipants conducted more

Keywords: discovery, rule induction, goal, hypothesis testing  hypothesis testing than the SG participants. From these re-
sults, they concluded that a nonspecific goal encouraged the
Introduction participants to search actively in a hypothesis space. There-

Dual Space Search Theory fsoprs(,:i?ilcn;g;?ecmc goal might lead to better learning than a

Rule induction and scientific discovery have been studied
based on the dual space search theory. Simon and Lea (197@)esent Study

first suggested that a problem space consists of two spaces: a ) , i
“rule space” for searching rules and an “instance space” fof* hypothesis space is usually huge, hence a hypothesis space

testing rules. Both rule and instance spaces are searched¥827ch is performed based on constraints offered by atten-
find a correct rule. tional perspectives (van Joolingen & de Jong, 1997). In the

Klahr and Dunbar (1988) extended the dual space seardpf€Sent study we define the hyept.h.eSiS space in which tbe par-
theory to the Scientific Discovery as Dual Search (SDDS)I|C|pants |n|t|aIIy_s_earch as an “initial hyp_othe5|s space” and
model for investigating scientific discovery. They consid-the sp%ce containing a target rule to be discovered as a “target
ered a “hypothesis space” as a rule space and an “experimePRace-
space” as an instance space where the process of scientificIn the earlier studies, the initial hypothesis space was typ-
discovery develops through the interaction between two typei§ally decided by an experimenter because the participants
of searches in the two spaces. Reasoners state hypothese e informed of all the relative factors of focus. This ini-
searching in a hypothesis space, receive feedback from an eftal hypothesis space also contained the target rule to be dis-
periment space, and modify the current hypotheses or prg:overed. There was no need for the participants to find the
pose new hypotheses. Klahr and his colleague confirmed thigrget hypothesis space, as the initial hypothesis space and
model through a long series of experiments (Klahr & Dun-target hypothesis space were identical (Figure 1(a)). Here, in
bar, 1988; Klahr, 2000). They also identified “experimenters”contrast, we investigate situations in which the participants
who preferred to search in an experiment space and “thednust find a target hypothesis space by themselves in order to
rists” who preferred to search in a hypothesis space. In thigiscover an appropriate rule.
study we call the two spaces a “hypothesis space” and an “in-
stance space.” (2) Initial-space situation

The search in a hypothesis space is crucial for scientific dis- One situation we deal with is the “initial-space situation”
covery. Klahr and Dunbar (1988) demonstrated that a search (Figure 1(b)). Participants are given an initial hypothesis
in only a hypothesis space led to the discovery of a correct space by an experimenter. This initial space, however, con-

rule without the execution of any experiments. tains no rule to be discovered. The initial hypothesis space
o . differs from the target hypothesis space. To discover the
Goal Specificity Effect in Dual Space Search target rule, the participants need to shift a searching space

On the other hand, we often neglect to consider the theories from the initial hypothesis space to the target hypothesis
or rules behind phenomena when we aim for a specific goal. space. This situation typically emerges in insight problem
We tend not to search in a hypothesis space at times like this, solving (Kaplan & Simon, 1990).
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Figure 2: Screen shot of the task
Initial hypothesis space Target hypothesis space A screen shot of one of the games during Phase 1. The par-
B o ticipants pass the ball from player to player and shoot for the
(b) Initial space situation
basket.
Finding search space
?
2 ; :> True rule corresponds to the up-arrow button in the true rule, whereas
‘ the direction of the current player's nose corresponds to the
No initial hypothesis space Target hypothesis space up-arrow button in the fake rule. Although the fake rule is ex-
YPOTERES pected to be discovered more easily than the true rule, it can
(c) No initial space situation be valid in the initial games (not in all games). The true rule,
Figure 1: Conceptual diagrams of preceding and present stud? contrast, is valid in all games.
ies The participants, having discovered the fake rule, initially

search in the hypothesis space consisting of hypotheses char-
acterized by a face direction (the “face hypothesis space”).
Even if the fake rule no longer validly works in the games, the
articipants continue to search in the face hypothesis space.
) . : o discover the true rule, the participants must shift a search-
of any relative .f"’?c.tors of focug, and thus receive no Infor'ing hypothesis space from the face hypothesis space to the
mat|'o.n on the initial hypothegs space to be searched. Thﬁypothesis space made up of hypotheses characterized by the
participants have to f|n_d rela_tlve_factors f_or the sgarc_h f_ronbrbit of the prior pass (the “orbit hypothesis space”). The or-
the initial stage. _The Investigation of this situation is im- bit hypothesis space contains the true rule. Thus, in this task,
portant, as the size of a hypothe3|s space and the ”“T“bﬁ{e initial hypothesis space means the face hypothesis space
of available hypotheses might affect the search strategies, 1 the target hypothesis space means the orbit hypothesis
space.

Aim of the Present Study The experiment basically consists of three phases.

We investigate two hypotheses regarding the effect of goaPhase 1The participants engage in games in which both the

specificity on a search in the dual spaces in the two situationgake and true rules are valid. The participants are asked to

the initial-space situation and the no-initial-space situation. shoot the ball into the basket as many times as possible. We
Hypothesis 1: A nonspecific goal facilitates a search in axpect the participants to discover the fake rule and use it in

hypothesis space more than a specific goal. In other wordRhase 1.

participants who are given a nonspecific goal may searcPhase 2 Only the true rule can be applied in the games in

(2) No-initial-space situation
The other situation is the “no-initial-space situation” (Fig-
ure 1(c)). The participants in this case are not informe

more actively in a hypothesis space. Phase 2. At the beginning of Phase 2, the participants are
Hypothesis 2: As a hypothesis space is searched more, thepected to search in the face hypothesis space, based on
performance in discovering the target rule improves. their successes with the fake rule accumulated in Phase 1.
To discover the true rule, the participants must shift a search-

Task ing hypothesis space from the face hypothesis space to the

Figure 2 is a screen shot of the task for this study. The parerbit hypothesis space. We manipulate experimental factors
ticipants are asked to use the arrow buttons to pass the balhd observe how these factors affect the searches in the hy-
from player to player and to shoot for the basket. Two rulespothesis space. The playing time is limited in Phases 1 and
one fake and one true, are valid in each game. These rulés The participants are told that the games in these phases are
determine the relation between the arrow buttons and pader training, and that the real games, or the actual takes, will
directions for the ball. In both rules, the up-arrow button cor-come in Phase 3.

responds to a certain direction and the other seven buttorBhase 3The participants are informed the real games, or ac-
correspond to the other seven directions relative to the uptual takes, come in Phase 3. They are asked to shoot the ball
arrow in clockwise rotation. The direction of the prior passinto the basket. Phase 3 consists of two games, each of which
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is played to completion without a time limit imposed. The pass interval time is valid as a measurement of the amount of
true rule is valid in both the first and second games, but theearches in a hypothesis space. In the search-oriented con-
fake rule can be applied to only the first game. We, the redition (the SO condition), the participants were asked to find
searchers, judge whether or not the participants discover theerule that determines the relation between the arrow buttons

true rule based on their performances in each game. and pass directions. By contrast, in the non-search-oriented
) ) o condition (the NSO condition), the participants were told
Manipulation of Goal Specificity nothing about the rule. This manipulation may lead the par-

Goal specificity is manipulated mainly through the following ti¢ipants in the SO condition to search more in the hypothesis
three experiments. The participants are given a specific go®Pace, compared to the participants in the NSO condition. If
(the SG condition) and asked to play the games in Phase f[@e pass mtervql time correlates Wl_th the amount of searchgs
(the screen shot in Figure 2 shows a Phase 2 game). The bd@-the hypothesis space, the pass interval time of the partici-
ket and obstacles determine only one pass route. Thus, tH&NtS in the SO c;c_mdmon will exceed that of the participants
participants’ next moves are specified. Meanwhile, the parl" the NSO condition.

ticipants in the other group are given a nonspecific goal (th?\/lethod

NSG condition) and asked to play games in which there are” ) o )

no obstacles and in which the basket is replaced by a playefarticipants  Sixty-four undergraduates participated in Ex-
In this situation, the next move is unspecified: a participanferiment 1. Each was assigned to one of four conditions: goal
can intentionally select one of several valid passes withougPecificity (SG and NSG instruction (SO and NSO).

a specific final goal (basket). With these manipulations inTask and Procedure Experiment 1 was conducted in small

the games come differences between the instructions undgfoups of three or fewer participants. After the participants
the SG and NSG conditions in Phase 2. The participants ifeceived a basic explanation of the procedures, the partici-
the SG condition are asked to shoot the ball into the baskebams briefly rehearsed the task. Next, they carried out the
whereas the participants in the NSG condition are asked tgysk in the three phases. Phase 1 and Phase 2 each lasted
pass the ball from player to player. In both conditions, thefor fiye minutes. In Phase 2, two factors: the participants’
participants are asked to perform as many games as possitdgarch preferences in the hypothesis space by the instruction
within the time limit. The time point of every button selection gng goal specificity, were manipulated. Finally, in Phase 3, all
by a participant is recorded. participants played two games in an identical situation with-

Measurement The hypothesis space in this task consists ofout a time limit imposed.

hypothesized rules on the relations between the arrow butto . .

and the pass directions. An instance space consists of all irr]éesults and Discussion

stances; each instance is described as “when a certain arrdv@ss Interval Time Figure 3 presents the average pass in-
button is selected, a ball is thrown to a certain direction uni€rval time in each condition in Phase 2. A two-way ANOVA
der a certain situation.” Assuming that a search in one spacégoal specificity: SG and NSGx (instruction: SO and

is performed after a search in the other space, in turn, a hyNSO)) was performed on the pass interval times in Phase
pothesis space search is performed during the period elapséd The interaction between the two factors was not signif-
between the receipt of one pass result (the result of one pai&ant F(1,60) = 0.673n.s). The main effects of both the
thrown) to the receipt of the next pass result. Therefore, irfjoal specificity factorf (1,60) = 38.454 p < .001) and the
this study, we use a time interval of two successive passd8struction factor (1,60) = 5.030, p < .05) reached signif-
as a measurement for the amount of searches in a hypothe&§&nce.

space. Henceforth we refer to this time interval as the “pass 8000 0sG

interval time.” 7000 EINSG
We judged whether each participant discovered the true E 6000
rule from his or her performance in Phase 3. If the partici- £ 5000
pants could not discover the true rule, the adjustment strategy 1—; 4000
minimized errors. The participants who use the adjustment ;‘g 3000
strategy make a pass at first based on some criterion or ran- ‘» 2000
domly, and then adjust the direction of arrow buttons in order & 1000
to minimize the difference between the expected and actual 0
pass directions. We defined the successful participants as the S0 NSO
participants whose error rate was lower than the expected efigure 3: Average pass interval time in each condition in
ror rate when they use the adjustment strategy. Phase 2 in Experiment 1 (bars show standard errors)

Experiment 1 For the instruction factor, the pass interval time of the par-
We conducted Experiment 1 to investigate the effect of goaticipants in the SO condition was longer than that of the par-
specificity on a search in a hypothesis space in the initialticipants in the NSO condition. The instruction given in the
space situation (see Figure 1(b)). In addition, we manipuSO condition, the instruction which encouraged the partici-
lated another factor, the instruction factor, to test whether th@ants to find a rule, increased the pass interval time. Noting
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that this implied a correlation between the pass interval time 8000 gfge
and the amount of searches in a hypothesis space, we decided @ 7000
to use the pass interval time as a measurement of the amount K 6000 1
of searches in a hypothesis space. s %07
For the goal specificity factor, the pass interval time of the § :zzg
participants in the NSG condition was longer than that of the < 000 |
participants in the SG condition. This corroborated the first 8 000 -
hypothesis: a nonspecific goal facilitates a search in a hypoth- 0
€sIS space. o) NSO

Proportion of Successful Participants Next, we analyzed Figure 4: Average pass interval time in each condition in
the proportion of participants who discovered the true rule inPhase 2 in Experiment 2 (bars show standard errors)

each condition. For the instruction factor, 6 of 33 participants

in the SO condition and 2 of 31 participants in the NSO con-

dition were successful. There was no significant difference In the analysis for the goal specificity factor, the pass in-
between the two conditiong (> .10). Similarly, for the goal terval time was longer in the NSG condition than in the SG
specificity factor, 4 of 30 participants in the SG condition andcondition. This result also confirms the first hypothesis, cor-
4 of 34 participants in the NSG condition were successfulroborating the finding of Experiment 1. Note, however, that
Again, there was no significant difference between the twdhe difference between the SG and NSG conditions was much
conditions ¢ > .10). Hence, these results did not confirm smaller in Experiment 2 than in Experiment 1. We will dis-
the second hypothesis: more searches in a hypothesis spaugss this difference further in a later section.

improve performance in discovering the target rule. Proportion of Successful Participants Next, we analyzed

. the proportion of participants who discovered the true rule in
Experiment 2 each condition. In the analysis for the instruction factor, 4 of
In Experiment 2 we investigated the effect of goal specificity32 participants in the SO condition and 5 of 32 participants
on a search in a hypothesis space in the no-initial-space sitiR the NSO condition were successful. There was no signif-
ation (see Figure 1(c)). We also manipulated the instructioncant difference between the two conditions> .10). The
factor to test the validity of the pass interval time, as was dongesult was similar in the analysis for the goal specificity: 3 of

Experiment 1. 32 patrticipants in the SG condition and 6 of 32 participants
in the NSG condition were successful. Again, there was no
Method significant difference between the two conditiops{ .10).

Participants ~ Sixty-four undergraduates participated in Ex- Hence, these results did not confirm the second hypothesis.

periment 2. Each was assigned to one of four conditions: go%omparison between Experiments 1 and 2

specificity (SG and NSG¥ instruction (SO and NSO).

_ ) By comparing the results of Experiments 1 and 2, we could
Task and Procedure The task in Experiment 2 was almost gypiore how the existence of the initial hypothesis space af-
the same as that in Experiment 1, with the following adjustected the effect of goal specificity. A premise for this study
ments. No Phase 1 was conducted in Experiment 2. The fac&g,s qual spaces for search: the hypothesis space and instance
were removed from the players and the referee, and replaceg,ace  vet the participants in the NSO condition may not have
with plue— ar_ld. plack—ﬁlled cllrcles. The participants d_|d not sssumed any hypothesis space, as they may not have noticed
acquire the initial hypothesis space, as they were given Nghe ryje determining the pass directions. For this reason, the

perspectives on which to focus for forming hypotheses at thgy|jowing analysis focused on the participants in the SO con-
beginning of the task. dition.

In these experiments we introduced what we called the “sit-
uation factor,” manipulating whether or not the participants
Pass Interval Time Figure 4 presents the average pass in-had the initial hypothesis space across Experiments 1 and 2.
terval time in each condition in Phase 2. A two-way ANOVA At the beginning of Phase 2, the participants in Experiment
((goal specificity: SG and NSGk (instruction: SO and 1 had the initial hypothesis space. Recollecting their accu-
NSO)) was performed on the pass interval times in Phase 2nulated successful experiences with the fake rule in Phase 1,
The interaction between the two factors was not significanthey directed their attention to the face hypothesis space. This
(F(1,60) = 0.022n.s). The main effects of both the goal situation was called the “initial-space condition” (the IS con-
specificity factor F(1,60) = 6.708 p < .05) and the instruc- dition). In contrast, the participants in Experiment 2 did not
tion factor £ (1,60) = 4.056, p < .05) reached significance. acquire an initial hypothesis space or experience any game

In the analysis for the instruction factor, this result wasplay in Phase 1. And by removing the faces as cues from the
consistent with the result in Experiment 1. The pass intervaplayers of the games in Phase 2, we deprived the participants
time of the participants in the SO condition was significantlyof perspectives for forming hypotheses. This situation was
longer. The correlation between the pass interval time and thealled the “no-initial-space condition” (the NIS condition).
searches in a hypothesis space was again supported. Atwo-way ANOVA ((situation: IS and NISk (goal speci-

Results and Discussion
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ficity: SG and NSG)) was performed on the pass intervablayer faces used in Phase 2, but without a time limit.

times in Phase 2. As a result, a marginally significant inter- . .

action between the situation and goal specificity factors wa&€sults and Discussion

revealed (1,61) = 3.158 p = .081). In the IS condition, Pass Interval Time Figure 5 presents the average pass in-
the pass interval time was longer in the NSG condition tharterval time in each condition in Phase 2. A two-way ANOVA
in the SG conditionk (1,61) = 17.449 p < .001). This ef-  ((situation: 1S and NIS) (goal specificity: SG and NSG))

fect, however, disappeared in the NIS conditiér{X,61) =  was performed on the pass interval times in Phase 2. The
2.769 n.s.). Both the goal specificity and situation factors hadinteraction between the situation and goal specificity fac-
significant effects§s < .05). tors reached significanc€ (1,70) = 4.989 p < .05). In the

In this comparison, the participants with a nonspecific goalS condition, the pass interval time was longer in the NSG
had a longer pass interval time than the participants with @ondition than in the SG conditior(1,70) = 9.078 p <
specific goal in the IS condition. Meanwhile, the goal speci-.005). This effect disappeared, however, in the NIS condition
ficity factor had no effect on the pass interval time in the NIS(F(1,70) = 0.021n.s.). The goal specificity and situation
condition. Thus, the first hypothesis was confirmed only infactors both had significant effectgg< .05).
the IS condition, and not in the NIS condition.

8000 OSG

7000 ENSG

6000
5000
4000
3000

Experiment 3

In Experiments 1 and 2, we found that goal specificity had
no effect on a search in a hypothesis space when the partic-
ipants lacked an initial hypothesis space. In Experiment 3,
we manipulated both the goal specificity and situation fac- 2000
tors to confirm the effect of these factors directly. Several of 1000
the experimental procedures were improved for this experi- 0 = -
ment. First, Phase 1 was performed in both the IS and NIS IS NIS
conditions, so that the participants would begin Phase 2 witlFigure 5: Average pass interval time in each condition in
identical prior experiences. In the NIS condition, the faces ofphase 2 in Experiment 3 (bars are standard errors)
the players and referee were removed in Phase 2 to eliminate
the initial hypothesis space. Second, only a few participants The result of Experiment 3 was consistent with the results
successfully discovered the target rule in Experiments 1 angs Experiments 1 and 2. In the IS condition, where the partic-
2. In Experiment 3, the players who threw a successful pasgants acquired the initial hypothesis space, goal specificity
and the receiver f_rom the p_revious trial were marked VisuUhad an observable effect on a search in a hypothesis space.
ally on the game display. This cue lowered the memory loadshe participants with a nonspecific goal searched in a hypoth-
of the participants, thus helping the participants discover thsis space more actively than the participants with a specific
true rule in the orbit hypothesis space more easily. goal. This effect was not observed, however, in the NIS con-
dition, where the initial hypothesis space was eliminated by
Method the change of the game display. Therefore, the presence or
Participants Seventy-four undergraduates participated inabsence of an initial hypothesis space affected the goal speci-
Experiment 3. Each was assigned to one of four conditionsficity effect in a search in a hypothesis space. The first hy-
situation (IS and NISk goal specificity (SG and NSG). pothesis is confirmed only in the IS condition.

pass interval time (ms)

Task and Procedure Experiment 3 was conducted in small Proportion of Successful Participants Next, we analyzed
groups of three or fewer participants. To control prior ex-the proportion of participants who discovered the true rule
periences, the participants in all conditions played games im each condition (Figure 6). In the IS condition, 2 partic-
all three phases. In Phase 1, the participants played gamgsants discovered the true rule in the SG condition and 8
in which both the fake and true rules were valid, over a totalparticipants discovered the true rule in the NSG condition.
play time of five minutes. In Phase 2, the participants played
games in which only the true rule was valid. The goal speci-
ficity factor was manipulated by the same method used in the
prior two experiments. Additionally, the situation factor was
manipulated by adjusting the players’ faces. The participants
in the IS condition played the games with normal face play-
ers, as they had in Experiment 1. Meanwhile, the participants
in the NIS condition played the games with faceless players,
as they had in Experiment 2. Unlike Experiments 1 and 2, the
game time in Phase 2 was increased to seven minutes in order
to increase the number of successful participants. All partic- i o ) )
ipants were instructed that there was a rule valid through alFigure 6: Proportion of successful participants in each condi-
of the games. Finally, Phase 3 was conducted using the sanfién in Experiment 3

Ounsuccess
[l success

100%

80%
60%
40%
20%

rule discovery rate

0%
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The participants in the NSG condition discovered the truehypothesis space from a given initial hypothesis space to a
rule more frequently than the participants in the SG conditarget hypothesis space with fewer instances, and discovered
tion (x3(1) = 4.502 p < .05). In the NIS condition, 10 par- the true rule. In contrast, the participants with a specific goal
ticipants discovered the true rule in the SG condition and referred to search in an instance space, repeating the behav-
participants discovered the true rule in the NSG conditionior of the experimenters defined in Klahr's study.

There was no significant difference between the SG and NSG In the initial-space situation we observed the effect of goal
conditions in the NIS conditionp(> .10). specificity on a search in a hypothesis space, duplicating the
In the IS condition, the pass interval time of the partici- results from earlier studies. This situation is identical to sit-
pants in the NSG condition was longer than that in the SQuations covered in the preceding studies, where participants
condition. Additionally, the proportion of successful partici- were given an initial hypothesis space. Unlike the preceding
pants in the NSG condition was also greater than that in thetudies, we used a task in which the true rule was not included
SG condition. Thus, the second hypothesis is confirmed. in the initial hypothesis space. To discover the true rule, the

participants needed to shift their attention to the target hy-
Discussion and Conclusions pothesis space. Here, the effect of goal specificity on a search

In this study we investigated the following two hypothesesin & hypothesis space was still confirmed. .
in two situations, an initial-space situation and a no-initial- ~ Yet when the participants were given no initial hypothesis
space situation: (1) A nonspecific goal facilitates a searct§Pace, goal specificity had no observable effect on a search
in a hypothesis space rather than a specific goal. (2) As i & hypothesis space. To state hypotheses, the participants
search in a hypothesis space is more actively performed, tHgitially needed to find a focused hypothesis space by them-
performance in discovering the target rule improves. selves in this situation. We assume that they searched in an
From the results of three experiments, the first hypotheinstance space to collect data as cues for determining a hy-
sis was partially confirmed. The effect of goal specificity onPOthesis space to search. This may explain why the hypothe-
a search in a hypothesis space depended on whether or ri¢ SPace _search was not activated for the participants with the
the participants noticed an initial hypothesis space. When thBonspecific goal. The SDDS model proposed that a discovery
participants noticed an initial hypothesis space, goal specirocess is controlled with three main components: “search
ficity had an observable effect on a search in a hypothesigyPothesis space,” “test hypothesis,” and “evaluate evidence.”
space. The participants with a nonspecific goal searched ihhe search hypothesis space component corresponds to a
a hypothesis space more actively than the participants with gearch Ina hypoth¢5|s Space In our S_tUdY- This component
specific goal. On the other hand, this effect of goal specificity°Ontains a search in an experiment (instance) space as one
was not observed when the participants were not given an9f thg sub lower components. Participants could collect data_
initial hypothesis space. and find a pattern of these data gathered throggh the experi-
The second hypothesis was confirmed in the results of ExMent space search, and state hypotheses. Similarly, the partic-
periment 3. The pass interval time of the participants with dPants in our study who were given no initial hypothesis space
nonspecific goal was longer than that of the participants witf€€ded cues to find a focused hypothesis space and state hy-
a specific goal in the IS condition. Additionally, the propor- Potheses. Therefore, we conclude that they searched in an
tion of successful participants with a nonspecific goal wadnstance space regardless of goal specificity.
larger than that of successful participants with a specific goal
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