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INTRODUCTION

Although’the entire research area-of problem solving inrpsychol;
ogy is relatively "unpatterned” (Duncan, 1959), the most urgent and per;
sistent appeals for further investigation have been in the area of
methodology (Underwood, 1949, pp. h6¥~465; Gibson & McGarvey, 1937;
Duncan, 1959, p. 419; Estes, 1960, p. 221). Leeper (1951, p. T39)
states that "Not only do we need good methods for the study of cogni-
tive processes, we alsp need to develop:a constructive theory. Too
much of the work in this field has been done at random, as it were, or
Just on negative problems."” Reviewers of, and researchers within the
field, request that tasks, situwations, and proceduresbbe standardized
to facilitate relatively direct comparisons of the pegults of research.
Gibson and McGarvey (l93f) state that "Less ingenuity in inventing
methods seems to have been exerted in this field than in almost any-
other." One researcher (Estes, 1960) beliéveé'thét-thg éimilarity of
experimental designs alone is responsible for comparisons that can be
made at the present time.

In that nearly any task which puts Ss to work -~ the correct re-
sponse to stimuli not being readily availablé ﬁo'g - may bevccnsideréd
suitable for problem solving research, tasks have been borrowed from all
areas of psychology. There is a definite need for standardization of
suitable problem solving tasks which can present several levels of com-
plexity (Underwood, 1949, pp. 464-4E5). Recently this has been a-
chieved in the case of some of the more widely used tasks: mazes,

perceptual discrimination apparatus, concept patterns, trouble shooting
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tasks, comstruction tasks, and anagrams. Ray (1955) has compiled a list
of complex tasks for use in problem solving research in an sttempt to
reduce and eliminate the large number of cumbersome and sometimes in;
effectual tasks used up to now. The advantages and disadvantages of
these tasks are reviewed, as well as other types of tasks discussed.

The anagram problem has been used in seversal different ways. It
is now considered one of the better problem solving tasks (Ammons,
1962). Andreas states.that‘anagrams are often considered games, and
that-"Subjects are often familiar with the nature of such tasks and
are interested in performing them" (Andreas, 1960, pp. 509;510, 512).
Generally, each method has been unique to thev§>u5ing it. Duncen
(1959) found‘"no thorough methodological study of anagrams' in his re-
view 6f the problem solving field. Recently Ammons and Ammons (l959a,
1959b) developed the Standard Anagram Task (SAT) which meets many of
the criteria of an adequate problem solving task. Extensive methodo-
logical research iz being done with the SAT; the present study con-
tributes to that effort. The SAT offers standard conditions . for
systematic problem solving experimentation and is flexible enough to
accommodate experiments in related areas of this fieid. Other meth-
odological experimentation on the SAT has preceded this study (Ammons &
Ammons, 1950b; Ammons, Tebbe, Landgraf, Baty & Ammons, 1958; Cd%ts,
Dudden & McAvoy, 1961; Fermum, Heisel, Neel & Ammons, 1963; Koski, 19663
Reid, Van Nuys, Davies & Ammons, 1963; Robertson & Ammons, 1961); as
well as numerous minor unpublished experiments, some of which were done

by this E.



The concept of strategy occuples a very central position in the
psychology of problém solving, as it does in the rel&ted.fields of
learning, perception, and gognition, It is an important aspect of the
five {or so) conceptual stages of the problem solving process (Gagne)
1959, pp. 148, 163; Andreas, 1960, p. 502; Johnson, 1961, pp. 265;266;'
Hilgard, 1954, pp. 238-240), and has been studied in this and other
fields of psychology as programs, modes of attack, variability, patterns
of search, hypotheses, tactics, set, approach, and under other similar
labels. Strategies are gimply the methods animsls and humsns use for
_produéing.sélutions to problems. In concept formation experiments by
Bruner, Goodnow and Austin (1956), strategies are defined as fregular-
ities in decision-making." |

Generally, the individual's approach to problem situations is de-
termined by the context of the problem and his fast prdblem‘éolving ex-
perience (Behavioral Sciences Subpanel, 1962). Considerations of the
part plgyed by transfer of training are not ignére& by informed ékperi-
menters. Today's problem solving’is probably always influenced by
yesterday's learning (Johnson, 1955, p. 126). Johnson (p. 173) further
specifies that remote preparation such as generai knowle&ge or sﬁpply
of information influences achievement in ahy prdblem area., Negatiﬁe
as well as positive traﬁ;fer effects canibe expected.

To help satisfy the need for task standardization, Ammons and
Ammons (1959a) proposed the SAT mentioned earlier, and initiated a
systemaﬁic, iong-range research program investigaﬁing'problem solving
variables using the task. The basic task is suitable for a wide range

of human problem solving experimentation, while the manipulation of
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the relevant variables at varicus levels is left to individual research-
ers. The previously mentioned methodological experimentation has been
carrie@ far enough that a task is now. available meeting the require-
ments for standardization specified by previous researchers. Numerous
advantages are listed for ﬁhe task as well as sﬁggested variations for
future‘researchn

In a second paper, Ammoné and Ammons (1959b) present a rational
evaluation of the SAT as a laboratory analogue of 'real life' problem
solving. By having psychology students list methods used by them to
solve real life problem éituations, the authors were able to show, in
classroom analyées, close similarities oOf these methods to those the Ss
subsequently used to solve anagram problems. These common problem
solviné techniques, or strategies, were consolidated and listed(in &a
table,

In an earlier paper, Ammons, et al. (1958) conducted a comprehen-
sive study to determine "... (a) difficulty of particular words or
letter combinations, (b) consistency of performance by individual Ss,
(c) magnitude and significance of differences between Ss, and (d) mag-
nitude of practice effect from word to word when more than one word is
used per session.” Some 30 Ss worked through eight anagram problems.
It was found that different basic letter combinstions (BLCs) veried in
difficulty; that §s; performance was stable but that Ss differed sig-
nificantly in levels of proficiency (fluercy); and that practiée ef-
fects within a series of six anagram problems were relatively small.
Word or sqfambled form of BLCs had only a slight effect upon produc-

tivity. Fluency of anagram solution correlated significantly with
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Verbal intelligence. It was estimated that stable estimates of BLC dif-
figulty could be gained with as few as 18 Ss. A wide range of fluency
was.found from S to S although no single S approached the upper limit
of solutions (estimated by combining ﬁhe solutions by various Ss in a
group). Useful indications of an individual's productivity were gained
in trials as short as three minutes per BLC. The data from this study
were utilized extensively by the present E in designing class experi-
ments and pilot studies conducted prior to the investigation reéorted
in this thesis.,

Robertson and Ammons (1961) conducted a study to establish solu-
tion frequency norms for the SAT. Norms were obtained for six BLCs,
and the stability of these norms was evaluated. The frequency of ap-
pearance of solutions was measured against the estimated frequency of
usage of the solutions in everyday language (Thorndike & Lorge, 194k ).
Solution frequency norms obtained from groups of 40 and 80 Ss were found
to be highly reliable. Solutions and their frequencies for the six
problems (BLCs) were reported so that they could be used in further
research. Two of the problems are used in the present study. Appreci-
able correlations were found between the frequency with which a solution
occurred and the frequency of appearance of the solution in everyday
language. Other ways of studying some basic issues in problem solving
were suggested.

A class project was undertaken (Corts, 1961; Corts, Dudden &
McAvoy, 1961) to determine processes involved in the repetitive solu-
tion of an anagram prdblem, The six Es served as Ss, working 30 ten-
minate trials on the same BLC -- DWILBAEN. Upon completion of each

trial, Ss recorded information such as: (a) conditions preceding the



trial and their effects; (b) intrusions, internal and external, that
might have influenced the production of solutions during that trial;
(e) phencmena encountered while producing solutions; (a) interpreta;
tions of the origin and effects of the phenomena; and (e) other in-
formation regardigg the solutions, phenomena and the trial in general.
The number of solutions increased as a function of trials and was still
increasing at Trial 30. The number of new solutions produced was a
decreasiﬁg function of the number of trials, although new solutions ap-
peared on virtually every trial. Nearly one-third more different solu-
tions were eventually produced by a single S than were produced by the
pooled group of 80 Ss on a single trial in the previously cited study
by Robertson and Ammons (1961) using the same BLC. Frequencies of
solutions were determined and were found 0 correlate highly with fre-
quencies obtained by Robertson and Ammons (1961). Order of solution
production became more stable from earlier to later trials. £'s writ-
ten comments were consistent with Ammons and Ammons' (1959b) list of
task characteristics, and indicated that a great many of the problem
solving strategies mentioned by other writers (Andreas, 1960; Bartlett,
1958; Johnson, 1955; Osgood, 1953; Stephens, 1956; Thompson, 1959;
Vinacke, 1952; Woodworth, 1938; Woodworth & Schlosberg, l95h) had been
utilized. Individual differences between §s' performances were pointed
out, and a master list of anagram strategies was prepared by consoli-
dating those reported by the various Ss. Strategies were discussed in
detail and compared to general strategies used in other problem situa-

tions.



Thesis research Investigating the effects of differential point
reward on frequency of emission of classes of solutions of anagram prob-
lems has been completed (Koski, 1965), as weil as a duplication of this
study by Ammons and Ammons (personal communication). In both studies,
it was found that point reward has a marked effect in increasing the
frequency with which solutions falling in a rewarded class are emitted.

Also recently completed is a study by Reid, et al. (1963) in-
vestigating some scoring alternatives for use with the SAT. The prob-
lem was essentially to determine the sensitivity of the task to minor
deviations by Ss from the rules. Effects of these deviations upon the
reliability of various indices were also determined. Alternate means
of computing ratio indices were investigated. It was found that reli-
abilities of the indices were not appreciably affected by the inclusion
or exclusion of either definitely incorrect solutions, or borderline
excluded solutions, or both. Two methods of computing ratio indices
(adding across problems and then computing ratios vs. averaging ratios
determined separately for each of the problems) gave comparsble results.
Giving credit for solutions formed by simple letter additions in direct
violation of the rules was shown to have no important effect on the
results. Thus, use of simpler, more rapid scoring and computational
methods could be justified.

At the same time that the above study was reported, Farnum, et al.
(1963) presented a paper reporting a preliminary evaluation of a number
6f possible indexes of originality of performance on the SAT. Although-
this study has no immediate bearing on the present study, it is import-

ant as a part of the program of methodological research with the SAT.
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In a study preliminary tc the present research, Corts (1963) eval-
uated the effects of trial duration as reported by others using the SAT,
as well as results for similar anagram problems in a study by Bousfield
and Sedgewick (1944). As a result of the analysis of the trial times of
previous studies, and with awareness of the objectives of those studies,
it was concluded that a trial duration of at least 15 minutes was nec-
essary to study effectively fhe use of stratégies, Use of trials
longer than five or six minutes would force Ss to work beyond the time
vhen solutions came readily to them, and thus they would probably try
more strategies. It should be noted that no prior studies had used a
trial time as long as 15 minutes with the SAT, while Bousfield and
Sedgewick (194k4) gave their Se unlimited trial time.

Problem

The literature of the problem solving area, as well as that of
the related areas of concept formation and reasoning, reveals a con-
tinuing interest in the strategies utiiized to produce solutions. Par-
ticular importance is attributed to strategies as a method of trans-
ferring problem solving ability from one task to another (Bartlett,
1951; Harlow, 1949; Hilgard, 1954).

A considerable variety of methods have been used to obtain strat-
egy information from Ss. The present study was undertaken to investi-

gate the following general problem: How can the most fruitful, ac-

curate and comprehensive strategy information be gained from Ss during

the solution of anagram problems, With the least interference with

performance of the basic task. Some more specific objectives of the

study were to determine:



(1)

(2)

(3)

(1)

(5)

(6)

(1)

Additional

(1)

(2)
(3)

effectslon‘the prqduction of acceptable solutions? errors,
and strategy of various procedures for obtaining strategy
information while actually solving problems;

relations between strategy reports obtained after trials and
strategy reports obtained during trials;

which method of obtaining strategy information appears to
interfere with the production of solutions the most, which
the least, and in what ways;

which method leads to, or facilitates, the collection of the
most detailed and accurate strategy information;

in which method of strategy reporting do the least errors
occur (errors defined as solutions in violation of SAT
rules, as well as repeated solutions);

whether there are differences in strategy -- condition in-
teractions between Ss with prior SAT experience and Ss with
no previous anagram experience, and the degree and nature of
these differences (sophisticated -- S, and naive -- N Ss);
whether there are practice effects in solution production
and strategy reports on succeeding problems (BLCs), both
positive and negative.

information will be gained during the experiment:

a listing of strategles and strategy information which can
be related to problem solving of other kinds;

normative data for some further BLCs;

suggestions regarding the possible value of various strat-

egies and patterns of strategies in production of solutions;
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(k) relationships between the number of strategies used, number
of changes in strategies, and the number of acceptable solu-
tions produced.
Method

Preliminary Analysis

Certain goals were set up to aid in deciding which methods of re-
porting strategy might best be studied:
(1) the methods should lend themselves to group use to permit
efficient collection of data;
(2) the methods should permit recording of unique, nonanticipated
kindg of strategy;
(3) the methods should be as simple as possible to facilitate
accurate reporting by Ss;
(4) +the methods should produce a valid record of actual task
éerformance as well as & record of strategies.
In addition to the methods of gaining strategy information chosen for
fhe experiment (to be described‘later) the following methods were con-
sidered and judged inappropriate for group use:
(1) EEG of S during problem solving; identification of various
brain wave patterns could indicate gross thought alterations;
(2) S indicating changes of strategy by symbolic language of S's
own invention, which later could be translated into under-
standable strategy information;
(3) verbal report of strategy by S while E records and inter-
prets;

(4) S answers questiomnaire at the end of trials, which



(5)

(6)

{(7)
(8)

(9)

11
questionnaire is sufficiently specific to detect use of cer;
tain strategies (Burack, 1950);

S selects from a printed checklist of strategies, indicating
those he used by number (Johnson, Lincoln & Hall, 1961.
Multiple choice format can be used similarly, Johnson, 1955,
p. ¥1);

S works on problem and, in a later interview with E, reports
what strategies he used;

E attempts to infer use of strategies directly from raw data;
S works on problem while talking strategy information direct-
ly into tape recorder for subsequewt analysis;

mechanical (e.g., key pressing device) apparatus is used by

S to report the use of strategies.

Pilot Study

A pilot study was conducted, utilizing 14 male and five female

advanced undergraduate and graduate psychology students from a class in

thought processes. All Ss had had prior practice at the SAT, as well

as previous training in listing strategies used in problem solving.

These experiences, along with their concurrent study of thought proc-

esses, made them reasonably sophisticated Ss, capable of useful evalu-

ative comments concerning the prospective study. The aims of the pilot

study were to:

(1)

(2)

gain information regarding the adeguacy of the conditions,
as they had been tentatively formuwlated;
determine in part what training would be needed to bring

future Ss to the degree of competence required;
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{3) evaluate the adequacy of some BLCs which might be used in
thehtraining phase;

(4) establish a checklist of commonly used strategies for use in
one of the experimental conditions;

(5) develop norms for the training BLCs;

(6) obtain an idea of the types and numbers of strategies the
various procedures would elicit;

(T) see how the number of sclutions correlated with the number
of strategies used;

(8) gain an idea of the overlap of strategies from trial to
trial;

{(9) obtain information as to the number of solutions certain
strategies might produce;

(10) obtain Ss' comments and judgments regarding the utility of
the various methods of indicating strategy (théy ranked
them from one to six, high to low respectively);

(11) gain information concerning the individual differences to
be expected in reports of strategy;

(12) gain information regarding possible effects of work decre-
ment over successive trials on use and reporting of strat-
egles;

(13) note any significant sex differences in reporting strategy;

{lh) generally refine experimental procedures.

"Thé pilot study was conducted over a two-hour period, during which

all Ss worked for a set amount of time on each condition. Six BLCs

(taken because normative data were available from a previous study by



Armons, et

methods of
(criteria)

ble use in

(1)

(2)

(3)

(%)

(5)

(6)

13
al., 1958) were used in six different trial conditions. Six

listing strategy were devised, which satisfied the goals

stated in Preliminary Analysis, for consideration for possi-
the main experiment. Théée conditions were:

No Prior Information -m‘§,was not told that he would be re-
quired to report strategies used, after the trial;

Remember Strategy -- S was told that he would be required to
recall strategies used after completion of the trial. Some
Ss were allowed to look back at their solutions for cues and
some were not;

Prior Listing -- S was asked to list strategies he thought

he would use prior to the trial, and then listed those he

had used, after trial was completed;

Few Words -- S was required to note strategies on the solu-
tion sheets beside the solutions obtained with them, and then
to expand the notes into complete sentence after the trial
was completed;

Complete Sentence -- S was required to describe strategies
beside the solutions obtained with them, in complete sentence
form, as he worked on the problem;

Checklist -- 8 worked on the anagram problem and then checked
the strategies used on a checklist of strategies, at the

completion of the trial.

For all conditions the trial time was eight minutes for working the

BLCs. The amount of time allowed for recording strategy information

varied in accordance with the requirements of the method, from five to
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ten minutes. One minute was given for comments regarding the utility
of the procedure. All Ss worked through all the methods, in the order
listed above., This order was used in an asttempt to minimize inter-
method interference.
The results of this pilot study can be seen in Tables i; 2, and

3. There appeared to be a rather significant decrement from condition

- o - O W M O .

-0 B G S W b . - M W T W o o —a . "

to condition, as indicated by the decreasing number of solutions from
first to last problem, in Table 1. Interference from one BLC to another
was evident from the number of solutions carriéd from trial to trial,
although each BLC was different.

Sex differences in producing solutions were not formally evalu-
ated in the pilot study because of the small number of females in the
sample. Fallure to find sex differences on anagram problems has been
reported by Rhine (Duncan, 1959, p. 412). An indication of sex differ-
ences in reporting strategy was observed in the pilot study. Reports
of strategiés used by females were more thorough; thus could have in-
dicated'the use of more strategy.

A positive correlational trend was indicated between the nﬁmber
of solutions produced and the number of strategies used, This trend

can be seen in Figs. 1 and 2,

AT G me - o A - A O - T G 0. WS S W

- - 0 by - o o " MO W . O

Three of the BlLCs will be used during the training phase of the

main experiment. Therefore, BLCs equivalent in difficulty were chosen
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from these results. The conditions were found to be adequate and util-
itarian; and were carried into the main experiment with relatively few
basic changes. Effects of interference from one BLC to another were
eliminated in the main experiment by limiting Ss to one single condi-
tion during the experimental phase, and to only two BLCs.

Since there were slight indications of sex differences in strat-
egy production, males and females were approximately equal in number iﬁ
each of the seven experimental groups in the main experiment.

These results were considered satisfactory, as were the conditions
under which Ss worked. All major procedures were carried into the main
experiment with some refinement, and the expansion necessary to test
large groups of Ss.

The Main Experiment

Some definitions, not given previously, which are peculiar to the
present study, are as follows:

Solutions to BLC -- the total nunber of acceptable (valid) solu-
tions to one BLC,

Total Solutions -- the total number of acceptable (valid) solu-
tions by one S to two experimental (Phase II) BLCs.

Errors -- the total anumber of errors to one BLC. These were vio-
lations of the SAT rules, repeated SOlutionsvand incomplete solutions.
Solutions crossed out or erased by S were not considered errors.

Total Errors -- the total number of errors by one S to the two
experimental (Phase II) BLCs.

Strategy Score -- the total number of different strategies to

one BLC.
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Total Strategy Score -- the total number of different strategies
to two experimental (Phase IT) BLCs.

Sophisticated S -- an S who had known prior experience before this
experiment, in anagram experimentation.

Waive § -- an S who had ﬁcx known prior experience in anagram
experimentation before the present experiment.

First or Second Problem -- the anagram problem (BLC) worked first
or second in Phase II, independent of the specific BLC involved,

BLC - IBRYCETA or BLC - GUOCHNTI -- the specific BLC (problem)
worked in Phase II. It could be first or second depending upon the
randomization procedure.

Subjects. A total of 268 Ss were obtained from beginning psychol-
ogy courses Spring Quarter 1964 at the University of Montana (UM) in
Missoula and Montana State University (MSU) in Bozeman. Sophisticated
(S) Ss were those who had had prior experience with the SAT and were
all obtained at UM. Naive (N) Ss were those who had had no prior ex-
perience on the SAT. This group was made up of SE obtained at MSU,
an excellent source of naive Ss, as defined in this study. A numer-
ical breakdown of Ss as t0 sex, anagram experience, and their random
assignment to experimental groups is shown in the Results section.

Procedure. The general procedure will first be outlined, then
details supplied. The main experiment had two phases. Phase I was a
one-hour training phase during which Ss were given general instruc-
tions, SAT instructions, practice on the SAT, general and specific
instruction on the nature of strategies in problem solving situations

and in the SAT problem solving situation, and three practice problems
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on the SAT. They practiced giving strategy information on the last two.
The control groﬁés received no strategy training nor did they list any
strategies. One control group performed an interpolated neutral ac-
tivity while Ss in other conditions learned principles of strategy or
listed strategy. The other control group did nothing (rested ) during
the time others were dealing with strategy.

Phase II consisted of one hour of general instructions, then pro-
ductien of solutions to two BLCs successively, producing strategy in-
formation after or while solving each by means of one of the five
different methods of listing strategy (thé experimental conditions).
Again, one control group performed interpolated neutral activity and
another control group did nothing, while Ss in the five experimental
conditions furnished strategy information.

The entire first hour, Phase I, was timed by E using a stopwatch
and a lhk-inch, classroom-type wall clock. Timing in‘Phase II was a-
chieved through the use of the wall clock in combination with a tape
recording which announced each minute throughout the hour. At the
beginning of each new section of Phase II, S read:

"PIME LIMIT -- ( ) MINUTES Check clock at front of room.
Note here the time at which you are going to turn to

n

next page:_ -
The tape-recorded announcements coincided to the second with the time
shown on the large clock, thereby furnishing Ss two opportunities to
know the correct time. It was believed that, once S had written down
the time at which he was to turn to the next section, the announcement
would catch his attention more readily. S could check the time on the

large clock to assure himself that he had heard correctly, then do
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whatever was appropriate. Of the 268 Ss tested using this procedure,
only three reported minor difficulties or errors. Data from these Ss
was not used in the analysis because it was impossible to determine how
long they had spent on any one section of the experiment.

Self-timing in Phase II was necessary because conditions varied
in time allowed for reading instructions, and the order in which sec-
tions were presented was:ﬁot the same from condition to comdition. All
Ss were given timing procedures in the Phase II General Instructions.
They were advised to bring corrective lenses to the Phase II portion of
the experiment since they would need to see the clock. Those Ss need-
ing to sit close to the clock in order to see were allowed to do so.
Booklet pages showing the timing procedures and the instructions for
the seven conditions can be found in Appendix A,

The entire experiment was presented to S in booklet form. Phase I
and II were presented as one booklet in proper sequence to each S. The
booklets varied according to experimental condition. All the different
pages from these booklets are included in Appendix A, along with a
guide for assembling the pages to make up the booklets for the various
conditions. The different pages in Appendix A are samples of all
training, instructions, trial sheets, strategy recording sheets, and
neutral activities.

Soft pencils were provided Ss to cut down on pressure marking of
subsequent pages in the experimenfal booklets, and thus reduce inter-
ference from previous work. Solutions were scored by S in Phase I in
order to foster competitive spirit and increase motivation. Ss real-

ized there were scores involved and that there were many others being
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tested. Motivation was further increased by offering experimental
points for participation in the experiment whenever possible. Sugges-
tions were made within instructioné that scores would be compared. The
Ss did not formally score their own work in Phase II.

The two one-hour phases of the experiment were conducted comsecu-
tively and approximateiy equal numbers of Ss from each condition were
tested in each group. Testing was carried out in the late afternoon or
early evening.

Phase I - Training Session

All experimental group Ss participating in this study were given
a one-hour training session to familiarize them with the SAT and the
nature of strategies. They practiced recognizing the use of strategy
in their own solution of anagram problems by applying techniques pre-
sented in Strategy Training -- General and Specific (see Appendix A).
Care was taken to present a conception of strategy sufficiently general
to suggest no strategies specific to the anagram task.

The two control groups received all instruction, training and
practice on the SAT, the same as experimental group Ss, but did not
receive any strategy training or give strategy informastion. They
worked at an interpolated neutral activity, or sat and rested, depend-
ing upon which control group they were in. The interpolated neutral
activity consisted of modified, multiple-choice items abstracted from
the Kuder Preference Record. Samples of this may be seen in Appendix A.

Phase I training followed the outline shown in Table 4 where the

0 T - — > - "D 0 - -
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amount of time allotted for each part of the training is also given.
The vefbatim General Instructions, all materials used in strategy train-
ing, the SAT Instructions ‘(W()rd Construction Geme), and the BLCs used

are included in Appendix A,

Phase II - Experimental Session

Prior to experimentation all experimental booklets were random-
ized, using a table of random numbers. Within each set of booklets of
the seven different experimental conditions, the order of the booklets
was always randomly determined. Within each multiple of seven book-
lets, a complete set of all seven different experimental conditions
were represented. Example: RS, PL, FW, CS, CL, CM-1, CM-2 -- CM-2,
RS, CL, CM-1, PL, FW, CS -- CL, FW, CM-1, CS, RS, (M-2, PL -- and so
on. As a result, as testing progressed with each new group of Ss, ap--
proximately the same number of Ss were tested in each of the conditions.
The booklets were distributed to Ss at each experimental session.

At the start of Phase I1I, all conditions received approximately
three minntes of general instructions concerning the self-timing pro-
cedures. These instructions are given in Appendix A. The Phase II
parts of the prepared experimental bookleté were assgmbled in the order
in which Ss were to work through them, as in Phase I. Timing was ac-
cording to the tape recording-clock apparatus described earlier.

Orders of the two BLCs ~-- GUOCHNTI and IBRYCETA -- were counterbal-
anced throughout the experimental booklets and randomly assigned within
each condition. These two BLLs were judged to be approximately equiv-
alent in difficulty based upon the number of vowels and consonants con-

tained in each (two consonants and one vowel in common). Both problem
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trials in Phase I1 were of 15-minute duration with the exception of the
CS condition in which solutions and strategies were listed at the game
time in final form for a total of 25 minutes per BLC. . Ss in all condi-
tions were allowed a total time of 10 minutes per BLC for listing strat-
egy information, either by lengthening trials, or by giving time after
cessation of actual work on the problems. The Ss in the two control
conditions furnished no strategy information at all.

Time allotments for each condition may be seen in Table 5. A de-

tailed description of the procedure used in Phase II in each of the con-
ditions follows.
Conditions: Control - Maximum Solutions (CM-1) and (CM-2)

In these two conditions, Ss did nothing other than solve the two
Blfs. Since they had no strategy training, they did not provide any
information. S's goal was to produce the maximum number of solutions
possible to the BLCs without effects from attempts to report strategy
information. All other experimental groups were compared to these two
with respect to the total number of solutions prodﬁéed.

The training session consisted simply of SAT training and prac-
tice on the SAT, and the experimental phase consisted of nothing more
than producing as many solutions as possible to the two experimental
Blls. Effects of massing practice were eliminated through the use of
interpolasted neutral activity in Condition CM-1, and sitting "doing
nothing” for the prescribed amount of time in Condition CM-2. The

prescribed amount of rest or neutral activity coincided with the
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amount of time during which Ss in other conditions were learning about
or reporting strategies.

Two control groups, one resting and the other working at a neu-
tral task, were consldered necessary. It was guessed that resting and
neutral activity could both have independent and unaccountable effects
on S's performance. Two different groups would provide a basis for
Jjudgments regarding effects of common control procedures.

Condition: Remember Strategy (RS)

The distinctive characteristic of this condition was that Ss were
told that they would be required to recall and record the strategies
used to produce solutions to the BLCs. This strategy information ﬁould
be given after each 1l5-minute trial. They were to keep this strategy
information in mind until the trial was compi;ted, then recognize and
list the strategies they used to solve the problems.

Condition: Prior Listing (PL)

This oondition_iﬁcorporated the psychological concept of pre-
availability -- a listing of available functions or functioning. A
listing of intention has been found to facilitate the utilization of
that intent (Duncan, 1959). In this condition, Ss had a three-minute
period prior to working the problems and listing strategies during
which they were to list possible ways they might attack and solve the
problems. They were set to remember strategies during the course of
solving the problems and had the usuval ten minutes after writing down
solutions, in which to list the strategies they had used.

Condition: Few Words (FW)
In this condition, Ss noted their strategies while solving the

anagram problems. They did this by indicating a strategy for each
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solution produced in the form of three or four words, or the number of
the solution where the strategy had first been written down. After the
trial was completed, Ss expanded their few-word indications of strategy
into full-sentence explanations,

Condition: Complete Sentence (CS)

This condition was much the same as the FW condition, in that
strategies were listed, or referred back to by solution number, as S
produced solutions. The ﬁasor difference was that Ss wrote full-sen-
tence explanations of th;ir strategies while they were solving the
anagram problems. After once writing out a strategy, Ss subsequently
indicated it only by the number of the solution where it had first been
written out. No time was allotted at the end of the trial for listing
strategy information since the strategies were in final form by the
time the trial was completed. 8Ss were allowed 25 minutes on each BLC
to write down solutions with accompanying strategies.

Condition: Checklist (CL)

Ss worked 15 minutes on the anagram problem and then were given
10 minutes to check the strategies used during the trial on a checklist
of known strategies. Space was provided at the end of the list for
statements of strategies unique to the S, or which he preferred to word
differently from those already listed.
| Time relationships between and the sequence of activities within
each of the above described conditions may be seen 'in Table 5.

The trial sheets for this experiment took two forms: one for the
conditions in which the strategies were listed on separate pages, and

another for the conditions in which the strategies were listed on the



same page as the solutions. Samples of the twe types of trial sheets
may be seen in Appendix A.

Ss were asked, at the completion of their work in Phase II, to
£ill out an evaluation questionnaire. This called for comments re-
garding their own behavior during the experiment, their opinions con-
cerning the experimental condition in which they worked, and any ob-
servations regarding themselves (internal and external influences)
which might provide information regarding the adequacy of the data
produced. Reference to this evaluation may be seen in the Phase II
instructions in Appendié‘A; actual form for the subject evaluation also
may be seen in Appendix A,

Results

The main data from Phase II of this experiment were of three
kinds:

(1) The number of correct solutioms produced t6 each of the two

BLCs (one score for each BLC). Correctness of the solu-
tions was determined on the basis of the SAT rules and ap-

pearance in Webster's New Collegiate Dictionary (1958).

Repeated identical solutions on one BLC were not counted.
A listing of correct and incorrect solutions to each Phase
II BLC may be seen in Appendix B.

(2) The number of errors (incorrect solutions) produced for each
of the two BLCs {one score for each BLC). Errors were those
solutions judged to be incorrect according to the SAT rules,
as well as|repeated solutions, unfinished solutions, and

solutions uwsing letters other than those given in the BLC.
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Solutions not listed in Webster's New Collegiate Dictionary

(1958) were counted as errors.

(3) The number of different, independent strategies listed for
each of the two BLCs (one score each BLC), E determined the
adequacy of and scored the strategies as ultimate Judge, al-
though two additional strategy scorers were used, Principles
governing scoring may be seen in Appendix D, Method of Scor-
ing Strategies. Scoring relisbilities are given in Table 21
and discussed later in this paper. Appendix C shows state-
ments of strategy gained through literature search. Appen-
dix A contains the checklist of strategies used in the ex-
perimental condition CL, which was also used as a reference
during scoring. Each different, independent strategy was
counted only once per BLC regardless of how many times it
was used during work on tha% one problem (BLC).

Thus, each S in the two control conditions furnished four scores;

i.e., two correct solution scores for the two problem BLCs and two error
(incorrect solution) scores for their work in Phase II. Ss in the five
experimental conditions furnished two additional strategy scores, one
for each of the two Phase II BLCs, making a total of six scores.

Due to the large individual differences that characterize per-
formance of S8s, relatively large groups were needed for the required-
degree of precision. Some variasbles were controlled (e.g., sex, un-
equal Ns in groups, problem order, and sophistication) as described in

the following paragraphs.
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A total of 268 Ss were tested in the seven conditions of the main
study. Eleven of these Ss were eliminated for reasons such as obvious
lack of English language skills (foreign students), not following in-

structions, and performance of extremely poor quality. Table 6 shows
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these eliminations as they affected the number of males and females,
the number of S and N Ss, and the number of Ss working the problems of
Phase 1I in the G-I versus the I1-G order. Numbers of Ss, from who sat-

isfactory data were obtained, are as follows:

Sophisticated (S) Naive (N) Total
Male ok 5k 148
Female by 65 109
Total 138 119 257

A chi square was computed for the above sample of S and N males
and females which showed that the numbers of Ss falling into each cate-
gory could not have occurred randomly (%2 = 12.611; df = 1; B < .001).
For some comparisons, which will be indicated, it was poséible to uti-
lize the entire 257 scores. For most of the other analyses, Ss were
drawn from the sample according to the number available in the specific
groups being compared. For example, scores of all Ss could be used for
a t test comparing mean solution scores on the two BLCs; whereas in the
major analyses of variance, some scores were eliminated in order to
equalize the number of Ss in all groups. The number of Ss or scores

vtilized in the various statistical analyses are shown in Table 7. B5s
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Insert Table T here
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were eliminated randomly when reductions were made to equalize groups.

Analysis of most data was based primerily upon a three-dimension-
al design as shown in Fig. 3. When solution and error scores were

- - - - - - -
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analyzed, all cells of the Fig. 3 design were filled since all Phase II
conditions yielded these types of scores. Strategy scores were analyzed
through use of the design in Fig. 3, minus the shaded areas shown for
Conditions CM-1 and CM-2, since Ss produced no strategy data in the
control conditions. Reasons for specific analysis procedures will be
given when the results are reported. Data from Ss' training in Phase I
was not evaluated nor analyzed.

A t test for significance of a difference between correlated meas-
ures was made using the scores for the number of solutions to each of
the two BLCs, to establish whether the two BLCs used in Phase II were
equivalent with respect to the number of solutions ordinarily produced
for each. Using 257 scores for each problem, the difference proved sig-
nificant (t = 19,02; 4f = 256; P < .001) indicating nonequivalence of
the two Bls in Phase II. Hean number of solutions for BLC-GUOCHNTI
was 28.87; mean number of solutioms forlBLC—IBRYGETA was 35.54, It
shouid be noted that the two BLCs were counterbalanced in Phase II of
the experiment so that order effects from this source would be con-
trolled to some extent.

Additional t tests were made to evaluate sex differences in:

(a) total solutions, (b) total errors, and (c) total number Of strat-

egies reported. Scores from the first and second problems were combined



28
in all cases. The results of these tests are shown in Table 8. Females
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were shown to be superior to males in number of correct solutions to
the BLCs Cg = 3.03; df = 255; P <.0l). Sexes were approximatelf equal-
ized among the two control and five experimental groups as shown in
Table 6. The t test calculated using total error scores between males
and females Waé not significant (t = 1.63; &f = 255; P >.05). The
pilot study (E = 19) reported earlier indicated the possibility of a
significant sex difference in number of strategies reported. A signif-
icant difference was not found in the main experiment (t = .84; 4f =
179; B >.05).

Four £ tests were calculated to show sex differences in the pro-
duction of solutions by S and N Ss. These results are also shown in
Table 8. S females produced significantly more solutions than did S
males (t = 2.81; df = 136; P <.0l). N females also produced signifi-
cantly more solutions than did N males (t = 2.16; df = 117; P <.05).
No significant difference was shown between S and N males (t = 1.lk;
df = 1h6; P >.05), but the difference in solution production between S
and N females was significant (E = 1.97; 4f = 107; P <I,O5)o

A separate analysis was made to determine whether there was a
significant difference in number of solutions given under the two con-
trol conditions (CM-1 and CM-2). Using solution to BLC scores on the
first and second problems, a 2 x 2 analysis of variance was carried out

(con&itions x problems).. Table 9 gives the mean number of solutions
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Insert Table 9 here
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produced in the two conditions to the first and second problems. The
mean number of sclutions under Condition (M-2 is significantly greater
than the mean number of solutions produced by Ss in Condition CM-1l, as

shown by the results of the analysis of variance (see Teble 10). The
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Insert Table 10 here
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control conditions were significently different (F = 6.01; df = 1/148;
P <.,025), showing that performance is semsitive %o apparently minor
variations in control procedures -- in this case the filling of 'rests"
with neutral activity. No difference was shown between the first and
second problems (F = .Ok; 4f = 1/148; P > .20) and interaction between
problems and control procedures was not significant (g = ,14; af =
l/lhB; 23&20)° Since numbers of males and females were approximately
equal in the conditions (GM-l; 23 males and 15 females; CM-2, 22 males
and 16 females), sex related factors could not have been responsible
for differences in numbers of solutions. It will be seen in the fol-
lowing analysis that a decision regarding possibly greater validity of
one or the other control procedure is difficult on the basis of the
quantitéﬁive data furnished by this experiment.

A2 x2x T (problems x experience x conditions) mixed Ty?e IIT
analysis of variance (Lindquist, 1953) with independence of experience-
(S and N) and conditions, was carried out using solution to problem
scores (éee design of analysis of variance, Fig. 3). Scores of 33 Ss
of the total of 257 Ss were randomly eliminated to equalize Ns in the
conditions leaving 16 Ss in each of the cells (see Tables 6 and 7).

Total Ss then numbered 224 and each § provided a solution to problem
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score. on' each of the two BLCs, giving 448 solutionh to problem scores
in all. Ss in each of the seven conditions numbered 32 -; 16 S and 16
N in each case.

A Bartlett test calculated for the 28 separate subgroups indi-
cated that thére was not a significant heterogeneity of variance of the
solution to problem scores across the subgroups (B' = 21.18; df = 27T;
P >.20). The results of the analysis of veriance are summerized in

Table 11° Only one significant F ratio appears in the table -- that
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for conditions (F = 6.28; df = 6/210; P <.001). No significant effect
for problems was shown nor %ere anyvinteractions significant.

The difference attributed to experience should be interpreted with
caufion due to the high probability of error with an F ratio accepted
at the 20 per cent level. However, this F ratio should be borne in
mind in a later analysis where the BLCs are evaluated in their respec-~
tive orders, when a F ratio 1s reported that shows a significant dif-
ference for Ss of different experience. Mean numbers of solutions, as
. related to experience, were 32.91 for the S group and 31.70 for the N
group. Since the F ratio for experience approaches the .lokprobability
"level, consideration éhould be given to the possibility of a signifi-
cant difference‘between Ss of varying experience on the basis of this
analysis.

As a result of the significant F ratio for conditions, differ-
ences in mean correct solutions among the two control and five experi-

mental conditions were further tested by means of Duncan's New Multiple
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Range Test (Edwards, 1960, pp. 136-14#0; Li, 1957). The results of this
test may be seen in Table 12. The low mean number of solutions pro-
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duced by Ss in the FW Condition was primarily responsible for the sig-
nificant F ratio. This mean (M = 26.72) was significantly different
from the means undér the other six conditions. None of the other dif-
ferences between conditions in mean number of correct solutions pro-
duced are statistically significant. It shéuld be noted that the
difference in mean number of solutions produced under the two control
conditions was not shown to be significant by this tést. The’2 x 2
anaiysis of variance reported previously (Teble 10) showed the§e two
means of solutions prodﬁéed to be significantly different. Since the
Dancan New Multiple Range Test loses sensitivity as the number of
means tested grows larger (Edwards, 1960), emphasis will be placed
upon the results given by the earlier analysis of variance (also larger
N before random elimination of §§) as a more powerful technique.

In view of the significance of the difference in the numbers of
solutions produced from the two BLCs (t test reported earlier), two
separate analyses of variance were calculated -- one for all solution
scores of Ss who worked the problems in G-I order and one for those
who worked the problems in the order I-G. Because of the BLC differ-
ence, it was believed that a division of the data with regard to the
order in which the BLCs were worked might show the differences between
the conditions more clearly (variance within the cells caused by

counterbalancing might be reduced).
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The original sample of 22h Ss was divided imto two groups --
those Ss who had worked the problems in the order G-I into one, and
those Ss who had worked the problems in the order I-G in another.
After random elimination of 56 Ss, 84 Ss remained for each analysis.
_Each of the two analyses had scores of 12 Ss iﬁ each condition (6 S
and 6 N) who furnished a score for both BLCs. Table 7 and Fig. 3 show
info:ma@%on regarding the number of Ss and the design.

Table 13 gives the results of the G-I order analysis of variance

Insert Table 13 here

which wvas a 2 x 2 x T (BLCs x experience x conditions) Type III (Lind-
quist, 1953) ﬁith independence of experience (8 and N) and conditions.
A significant difference was found for BLCs, which supports the t
test for correlated measures reported earlier and thus, was expected
(F = 121.46; df = 1/70; P <.001). The A x C Interaction (BLCs x
conditions) was found to be significant (F = 2.79; df = 6/70; P < .025)
which was not shown by the combined analysis repérted previously
(Teble 11). One other F ratio was found to be significant -- that for
conditions (F = 2.93; 4f = 6/76; P < ,025) which also supports the
combined analysis of solution to problem scores which disregarded the
order of the BLCs (see Table 11). The cautiously interpreted differ-
ence for ex?erience reported in Table 11, was not supported by this
analysis.

The significant difference for conditichs reported above, was
further tested by means of Duncan's New Multiple Range Test (Edwards,

1960, pp. 136-140; Li, 1957). The results of this test are shown in
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Tgble 1. The results are essentially the same as those reported

earlier (Table 12). Differences between Condition FW and Conditions
CS, RS, and CM-2 as a group, were responsible for the significant F
ratio. However, this test does not show Conditions CL, CM-1, and PL
to be significan;ky different from Condition FW as was shoﬁn in Table
12, The reduced number of Ss in thi; separated analysis, based on BLC
order, could be responsible for the reduced sensitivity of the test.

Results of the I-G order analysis of wvariance can be seen in
Table 15. This analysis was a 2 x 2 x 7 (BLCs x experience x condi-
tions) Type III (Lindquist? 1953) with independence of experience and
conditions. Again, as in %he order G-I analysis, a significant dif-
ference was found for BLCs (F = 29.64; af = 1/70; P < .001) supporting
the previously reported t test for correlated measures between the two
Phase II BLCs. A significant difference was found between Ss of varied
experience (F = 8;98; df = 1/70; P <.005) which explains the previ-
ously reported and cautiously interpreted F ratio for experience (see
Table ll). It should be remembered that the F ratio for experience in
Table 11 closely approached the .10 level of significance. Again, the
difference between conditioné was foupd to be significant (g = T7.38;
af = 6/70; P < ,001) as in both previous analyses (see Tables 11 and
13). No interactions were significant in this analysis.

Duncan'’s New Multiple Range Test (Edwards, 1960, pp. 136-140;

Li, 1957) was again used to further test the difference between
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conditions., Results of this test can be seen in Table 16. These re-
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sults show exactly the same differences as were indicated in the com-
bined analysis reported previously (see Table 12). Condition FW was
significantly different from all other conditions. No other differences
wefe significant.

Error scores were tested by means of a 2 x 2 x 7 (problems x ex-
perience x conditions) mixed Type III analysis of variance (Lindquist,
1953), again with independence 6f experience (S and N) and conditions.
Scores from the same 224 Ss were used as in the earlier combined analy-
sis of solutions produced. Ss numbered 32 in each of the seven groups;
16 S and 16 N with numbers of males and females approximately equal due
to random sssigmment in the seven conditions (see Tables 6 and T,

Fig. 3). Twovscores for each S on the first and second problems, gave

a total of 448 scores in the analysis. Variance of the scores within
the 28 subgroups was significantly heterogeneous as shown by a Bartlett
test (B = T3.41; af = 27; P < .001). That heterogeneity of variance

is not a gufficient reason for abandoning the analysis of variance
technique is suggested by the results of a study by Norton (Lindquist,
1953, p. 83). Marked heterogeneity may be compensated for by re-
guiring a mére stringent level of significance in interpreting results.
Bartlett;s test was used in this experiment to determine vhether in-

teraction effects existed within the groups of Ss used in the 28 sub-

£roups .
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As may be seen in Table 17, no significant effect of problems on

number of errors was found (F = 0.00; df = 1/210; P > .20). No inter-ﬂ
action was significant. Significent F ratios are shown for experience
and conditions. Sophisticated Ss made significantly more errors than
did Naive Ss (F = 7.34; df = 1/210; P < .01). Mean numbers of errors
for S and N 8s were 3,73 and 2.72 respectively.

As the numbers of errors differed significantly among conditions
(F =2.27; 4f = 6/210; P < .05), differences between conditions were
further tested by means of Duncan's New Multiple Range Téét (Edwards,
1960, PP- 136-140; Li, 1957). A summary of these results may be seen
in Table 18. It was found that one significant difference was primari-
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1y responsible for the significaﬁt F ratio. The number of errors under
Condition FW was significantly lower at the .0l level than the number
of errors in Condition CM-l. Since it appeared that other ranges might
prove significant at a less stringent level, the shortest significant
ranges were recalculated for the .05 level of significance. Two asddi-
tional ranges were shown to be significant. Condition (M-l Ss pro-
duced significantly more errors than did Ss in both Condition CM-2 and
Condition CL. |

The number of strategies produced under the five experimental
conditions were evaluated by means of a 2 x 2 x 5 (problems x experi-:

ence x conditions) mixed Type III analysis of variance (Lindquist,
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1953). The independent measures were experience (S and N) and condi-
tions. The analysis served to evaluate differences in the numbers of
strategies listed by S and N Ss in the five experimental conditions on
the first and second anagram problems.

Ss numbered 160 for the five conditions, with 16 S and 16 N Ss in
each condition. All furnished two scores, one for eééh of the anagram
problems, making a total of 320 scores. Males and females were ap-
proximately equally distributed across the groups (see Tables 6 and T,
Fig. 3).

Bartlettfs test for homogeneity of variance waslcarried out for
the 20 groups of scores. Heterogeneity of variance was indicated by a
B of 50.87 (df = 19; P < .001l). For reasons given by Norton (Ling-
éuist, 19535,.£his test was used merely as ah indication of the vari-
gbility of éﬁ' performance within the groups.

Table 19 summarizes the analysis of variance of strategy scores.
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A significent difference was found between problems (F = 6.39; daf =
1/150; P <.025)., 1In the case of certain conditiomns, this may be due
to a practice effect from the first anagram problem to the second. The
mean number of strategies given on the first problem was 8.36, and on
the second problem, 8.8k. Checklist Ss claimed strategies on the first
problem and were free to use all strategies that they had seen during
the first listing; on the second problem and claim them. Had this not
been the case, perhaps no significant problem effect would have ap-

peared as well as no problem by condition interaction. However, since



o3
there is a significant problem by condition interaction (F = 4.63;
ar = h/150;‘§ < .005), practice effects may well have operated for some
of the conditions and were either nonexistent or reversed themselves in
others. The mean number of strategies in each condition for each ana-
gram problem, reveals fhe spparent cause of the significant interaction
effect:
RS PL W cs CL

1st Probﬂem 5.88 5.91 k.12 6.00 19.31

2nd Problem 5.66 5.81 5.28.  6.13 21.34
Fatigue could have easily been responsible for phe very slight de-
creases in strategies given for the second anagrém problem in the case
of some of the conditions. Decreases are shown in the case of two of
the conditions -- RS and PL -- and an increase in three of the condi-
tions -- FW, CS, and CL. The relatively large increases under Condi-
tions FW and CL were probably responsible for the significant inter-
action effect. The decreases from the first to the second problem
appear to be rather ﬁinor -~ certainly not large enough to cause real
statistical differences between the first and second problems.

Differences between conditions in numbers of strategies reported
were found to be significant (F = 176.46; &f = 4/150; P < .001). In-
spection of the above means makes apparent the condition responsible
for the significant F ratio. The fact that Ss had-merely to claim
strategies from a checklist of strategies enabled them to claim strat-
egies that they ordinarily would not have been able to recall, strat-.
egies that they could not verbalize themselves, and perhaps even strat-

egies they would have liked to use. Ss in the checklist condition
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repqrted the usevof a great many more strategies than @id Ss in the
other conditions.

Further analysis of differences between conditions by use of
Duncan's New Multiple Range Test ascertained whether otﬁer significant

differences contributed to the F ratio. As seen in Table 20, a summery
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of the ranges between the conditions shows no significant differences
other than those differences between the checklist condition (CL) and
all of the other conditions. No other differences approached signif-
icance. Adequacy of these conditions, less the checklist; will need
to be Jjudged on bases other than the numbef of different strategies re-
ported as used. Since the number of compgiiséns made in this test were
reduced to five (the control conditions made no report of strategy)
perhaps significant studentized ranges should have been selected at
the .05 levei,rather than the .0l. However, it was subsequently found
that the differences would not have exceeded the shortest significant
ranges had this been done.

Pearson product moment correlation coefficients were calculated
in order to estimate the relisbility of the measures. The first re-
liability estimate was calculated using solution to BLC scores of all
257 Ss between the first and second anagrém problems (Phase IT). This
relisbility determination disregarded specific BLC‘order. A breakdown
of the sex and experience of Ss is provided in the Subjects section of
Method (see also Tables 6 and 7). Linearity of the two sets of scores

correlated is strongly suggested by the scatterplot in Fig. 4. The
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"alternate form" reliability (Technical recommendations, 1954%, p. 28)
of the measures (yielding a coefficient of equivalence) is shown by
r = .363. The stéﬁdard error of this statistic is .0O5h4,

Since.this coefficient is based upon a correlation between two
BLCs that have been proveﬁ statistically not t; be equivalent by the
t ratio for correlated measures reported earlier (t = 19.02; df = 256;
P <.,001), the reliability coefficient was, in effect, reduced con-

siderably. (Note the spread of scores in Fig. 4 compared to the spread

of scores shown in Figs. 5 and 6 where scores were separated according
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‘Insert Figures 5 and’ 6 here
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to problem order.) The fact that the problems were counterbalanced
throughout the conditions accounts for the low reliability reported
abovéo

To correct for this artifact, two additional correlations were
caleulated to establish reliability for the two over-all groups; that
is, one group consisting of those Ss who worked the anagram problems in
the order G-I and a second group who worked IBRYCETA first, then
GUOCHNTI. Linearity of these measures is strongly suggested by the
scatterplots shown in Figs. 5 and 6. The G-I correlation coefficient
was calculated using 127 pairs of scores -~ 130 pairs of scores were
used in determining the correlastion coefficient Ffor the I-G group;  The
reliability of the measures increased considerably (EGI = ,T23;
G = Ol rrg = -688; G, = °05) as a result of separation of the data

according to BLC order.



rhO

A listing of all valid and invalid solutions produced on the two
BLCs may be seen in Appendix B.

Reliability of thewscoring of strategy was determined by corre-
lating the scoring of E with that by two other scorersﬁ—- EMC and CM.
Scorer EMC was reaécnably familiar with the experiment. and had helped
with the mechanies of preparing experimental booklets for testing,
tried out the different conditions, and typed msnuscript. Scorér 6]
had had nothing to do with the experiment aﬁé scored a sample of ex-
perimental booklets solely on thé basis of instructions shown in
Appendix BD.

Table 21 shows the Pearson product moment correlation coeffi-

Insert Table 21 here

- - -

cients for these reliability determinations and the standard error of
each, The reliabilitytof'strategy scoring for each of the five ex-
perimental conditions is shown for each scorer, E is listed as scorer
EBC.. Scorer EMC checked her scoring a total of three times.. Scorer
DBC scored once as did scorer CM.

Discussien

SAT Problems and BLCs

The results of this experiment showed the two anagram problems
used in Phase II to be nonequivalent in the sense that §§ could not
produce approximately the same mean number of solutions to each. Al-
though many of the difficulties arising from this unfortunate fact
were minimized through the counterbalancing of BLCs in Phase II éﬁd

statistical allowances for the difference, this difference should



41
alﬁéys be considered in interpretation of the results. The éifference
between the BLCs was not a facto;‘ when compari\sc;ns were made between
the seven conditions since the analysis of varisnce technique collapses
the two separate problem scores into the total solution score defined
earlier. Approximately equal numbers of Ss worked the problems in
each BLC order as shown in Table 6.

Table 11 shows that when problems (which disregards BLC order)
is the variable under consideration, there is no significant difference
between the first and second, Tt;-is rules out practice effect on the{
two different: problems., \ ‘Ta‘bles 13 'and 15 show the results of analysis
of the two Phase II BLCs in the two different. orders in which they
vére worked. Both differences are highly significant because the A-
dimension in these two analyses show differeﬁces between the specific
BLCs and not randomly ordered problems. This significant aiffére_nce,
then, is not practice effect between a first and a second trial but
is the same diifi’erence thgt. is shown by the reported t test (t = 19.02;
df = 256; P < .001) for correlated measures comparing the mean number
of soluticns produéeé. by all Ss to. the two Phase II BLCs.

In all analyses, other than the two investigating the effeéts of
BLC order (Tsbles 13, 14, 15, and 16), the variable under study was
BLCs in random order, or problems as defined earlier. Comparisons be-
tween the seven conditions and between S and N Ss were always based
upon total solti’c.ion,. total error, and total strategy scores on the two
problems which nullifies any effects of nonequivalence of the two BLCs.

Nonequivalence of thé two Phase II BLCs masked the reliability

of the number of solutions produced to each problem until BLC order was
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taken into consideration. Discussion of the artificial spreading‘of
the scores for the two problems (see Fig. 4), due to nonequivalence of
the Phase IT BLCs, will be postponed until reliability is discussed
later in this section,

h The problems were essentially "alternate forms" and, as such,
all correlatién coefficients were "coefficients of equivalence,"” as
defined in Technical recommendations (1954, p. 28). -

A difference in the number of solubions which can be produced to
BlCs is BLcﬁdifficulty, in one sense of the term "difficulty.” How-
ever;in,thié”experiment, difficulty of the problems referred to and
was governed by, the émount of time Ss were required to continue to
solve each problem. Pilot studies indicated that a 15-minute trial
period would force Ss to continue to work beyond a point during the
trial time when solutions would come egsily, and thereby necessitate
the discovery and/or use of additional strategies which would allow

them to produce more solutions.

Sex Differences

Although evalustion of sex differences in the production of solu-
tions, errors, and strategies was not a primary purpose for conducting
this study, avai;&ble data made some determinations possible, Observa-
tion of the perférmance of female Ss in the pllot study suggested the
possibility of superior female output in number of solutions and the
number and quality of reported strategies. No hypotheses concerning
sex differences were formulated.
| Contrary to é report by Rhine in 1957 (Duncan, 1959, p. 412),.

that sex of S was not related to the number of solutions to anagram
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problems, this experiment showed that, in general, females do produce
more solutions to anagram problems than do males (see Table 8). Table
8 shows that superior performance of females was independent of the
amount of prior anagram experience since both S and N females were su-
perior to males of comparsble experience in the production of solu-
tions., In that males were observed to make additional emotionally toned
solutions which were generally withheld and avoided by females, supports
and adds to the case for superior performance of females. Bra, biteh,
and similar others;are examples of solutions in this category.

To what extent female superiority is e function of intelligence
and/or motivation is indeterminate on the basis of the data. Some com-
ments regarding observed motivation of N female Ss will be made in
later discussion of S and N Ss. Ammons, et al. (1958) reported verbal
fluency as a factor in producing solutions to anagram problems; and it
is'known that females score higher in the verbal éreas than do males
M. .. in almost every aspect of language development which has been
étudied"‘(ﬂnastasi & Foley, 1949, Chap. 19, p. 651; Berelson & Steiner,
196k, pp°u2l9-éEO). It may be concluded that sex differences in pro-
duding solutions indicated by these results, is supported by research
concerning sex differences in‘vefbal fluency.

Pilet study observations that females may report more strategies
than males were nof supported in the main experiment. Although Table
8 shows a higher mean number of strategies reported by females, the
difference was not found to be significant. E judged females to per-
form this type of experiment in a more diligent manner; their greater

attentiveness to the experiment and problems presented could account
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for their higher rate of strategy production. Females are known to be
more‘persistent at routine tasks than are males and perhsps remain in;
terested in producing for generally longer periods of time. Qpality of
strategies reported was not guantified, bult cbservation of strategies
listed by females indicates a more conscientious effort to perform ad-
eqnateiy’in the experiment.

No significant sex difference was found based on the number of
errors made during solution production., That errors was considered an
inadequate, or at least a weak measure in the experiment will be seen

in later discussion.

Sophisticated‘and Naive Ss.

| Owing to conclusions based upon the analyses of sex differences
discussed previously, certain reservations regarding differences be-
tween Ss of varied experience need to be pointed out. Referring to the
numerical breakdown.of Ss according to sex and experience (shown in
Results), the chi square reported shows that the number of Ss falling
into each category could not have occurred through random sampling.
Approximately the same ratio of male to female 8s should have been
drawn at each institution; i.e., roughly two males to one female. So-
phisticated Ss obtained at UM adhere to this ratio; however, it may be
seen in the breakdown that the N Ss do not. The ratio for N Ss is
approximately one male to one female. The female ratio at MSU was in-
flated by nursing students enrolled in required psychology courses,
thereby increasing the female ratio in the courses from which Ss were
drawn.

Table 8 shows both S and N female Ss to be superior to male Ss

in the production of solutions to the anagram problems. This becomes
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very important when considering that the sample of N §§ths'a one to
one ratio of males and females while the sample of § Ss has two males
to each female. As a result of this chgracteristié 6f'the sample, all_
solution to BLC differences between S and N Ss are not as pronounced as
they would have been had the male to female ratios been more similar.
The greater ppoporti;n of feﬁales in the K sample tends to bring the :
mean number of solutions produced closer to that produced by the § Bs.

Probably as a result of past experience in solving anagram prob;
lems, S Ss produced a higher mean number of solutions to eaéh problem
than did their N counterparts (Sophisticated -- M = 32.91; Naive --

M = 31°70)a Table 11 shows an F ratio for experience which is signifi-
cant at the 20 per cent level. In view of the foregoing discussion of
the sex ratlos in the sample, it is felt that this F ratio indicates

a real difference between Ss of varied experience. The t test re-
ported in Table 8 shows a significant difference between S and N fe-
males, but the t test between S and N males was not found to be sig-
nificant. Means shown in Table 8 indicate the relationship of the
differences between male and female Ss taken from the two imstitutions.

Tables 13 and 15 show experience differences when solutions were
analyzed separately according to BLC order. When the problems were
worked in the order G-I, no significant difference was found between
Ss of varied experience as seen in Table 13. However, when the prob-
lems were worked im the order I-G, S Ss produced significantly more
solutions than did N Ss (see Table 15). Although the reasons for
these differences, based upon the order of BLC presentation, are not
altogether clear, the data indicates that presentation of the BLCs in

the order I-G offered -some advantages to 8 Ss which were not advantages
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in the same sense to N Ss. As previously stated, more solutions could
be made to the BLC -~ IBRYCETA. Since these-results indicate that prior
experience facilitates the solution of anagram problems, it is apparent
that when S Ss were given the "richer" BLC first, they were more e-
guipped to make best use of the BLC than were N Ss. The less "rich"
BLG -~ GUOCHNTI -- apparently nullified prior experience advantages,
as indicated by the nonsignificant F ratio for experience shown in
Table 13.

The foregoing indicates a real difference in the production of
solutions by S and N Ss. Although the N group had the advantage of a
larger proportion of female Ss, as a group they did not exceed S Ss in
the production of solutions. E judged the diligence, or motivation, of
N 8s also to be a factor in favor of that group. TLe observed differ-
ence in motivation between Ss in the two groups was extremely pro-
nounced. The majority of 8 8s from UM in Missoula had participated
in many prior experiments. A large share of their motivation came
from gaining experimental points awarded for participating in a two
aﬁd one-half hour experiment. ' The experiment was not special to them
in the same sense as it was to the N group from MSY in Bozeman. The
N Ss had had no opportunities to perform in psychological experiments
prior to this one, and many participated without the benefit of extra
class points or other incentives: from instructors. They were largely
motivated by curiosity and interest. Their desire as a group to do
well in the experiment was manifest. With this appareng advantage,

plus the female ratio advantage, it would seem that, if there were no

‘real differences due to prior experience, the N group would have
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surpassed the S group in solution production. In that the S group pro;
duced‘ﬁore solutions, the real difference between Ss of varied experi-
ence in the production. of solutions, is obviously minimized and masked
by the somevhat inconclusive F ratios.

Table 17 shows a significant difference between S and N 8s in
errors made during solution of the anagéam problems,k N Ss made sig;
nificantly fewer errors (Sophisticated -- M = 3.73; Naive -- M = 2.72)
pbssibly reflecting the more deliberate kind of performance observed
by E. Fewer errors can also indicate a less "adventurous" or varied
approach to problem solving which, in one sense, is more deliberate.

Yo significant difference was found between S and N Ss in strategy
production (see Table 19), so it is assumed that neither the S group
nor the N group was moere varied in their approach than the other on
the basis of strategies reported. The number of errors made during
solution is linked to the number of solubtions made. To this extent,

it is concluded that the lower number of errors made by N’§§ is a re-
sult of fewer solutions produced and the more deliberate, conscientious
and perhaps nonspontaneocus approach discussed previocusly.

Since no S, S or N, had had prior experience in listing strat-
egy before this experiment, the nonsignificant F ratio comparing the
strategies of Ss of different experience is not revealing. All 8s in
the experiment listed strategy on the basis of training given to them
in Phase I. A significant difference for 8s of varied experience in
listing strategy would reflect differences for the S and N groups in
the way in which they were able to utilize their strategy training.
Differences in this type of performance were neither expected nor de-

sired.
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Training given to all S8s in Phase I was equivalenta/ All had‘thg
same pragticewon”the SAT and those in the five experimental conditions
had the same amount of practice listing strategy. It appears that this
amount of practice was not sufficient to bring N Ss to the level of
performance that the S Ss had achieﬁedo E's prior experience with this
task (Corts, 1961; Corts, et al., 1961) showed that a single S gains
in soiution production through 30 trials on the same BLC. It is there-
fore reasonable to conclude that solution production is cumulative,
whethe£(§ is solving the same or different anagram problems.

On the basis of the foregoing, it is concluded that it makes
little difference whether 8s used in this type of problem solving re-
search are with or without experience as long as S’s prior known ana-
gram experience is determined by E and S ana N Ss are not lumped
indiseriminately into experimental groups. Since it is yet undeter-
mined what' S°s advantages are as a result of varying amounts of priqr
practice, N Ss are probably more desirable for thié kind of research.
As long as they are given éufficient practice to enable them to per-

f

Torm thé task with a clear understanding of what they are‘to do, and
some opportunity to try the task before their performance is evalu-
ated experimentally, they are as édequate as are Ss with prior exper-
ience. The results of N Ss experimental performance should be more
distinct since their prior experience is less diverse and involvgda
The minimum amount of training and practice necessary to perform the
tagk adequately is suggested for research of this type. Berelson and
Steiner (1964, p. 206) state that "... the more general and abstract

the previous 1earning; the more help and the less barrier it is likely
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to prove in future problems, " They further caution against the mechan-
ical learning of specific proeedu:es in preﬁarationhfor problem solving
and recommend the learning of principles. The emphasis on strategy and
prdblem’solving principles in Phase I training in the main experiment,
was consistent with the above,

Control Groups and Procedures

Control groups in the main experimehb, were control groups in the
usual sense in that they received no differential experimental treat-
ment as 4id the five experimental groups. However, prcblems resulting
from massing of practice were anticipated (possible varied amounts of
time between problems in different conditioﬂé) causing some indecision
regarding what control Ss were to do Whiie Ss in experimental groups
were learning the m;aning of "strategies' and listing those used on the
training BLCs. They could either be required to perform neutral ac-
tivities while experimental group Ss workéd with strategy {which should
have nullified advantages gained by'resting), or they could sit qguietly
and "do nothing" during this time. Since no adequate basis was avail-

egble to E for deciding between tﬁe two procedures, both control proce-
dures were used, Had the groups proved toﬁbe equivalent in perform-

ance, E could have concluded that it mekes little difference what

control Ss do during "off" time. In Fig. T it is seen that the two

[
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control groups were quite different in their performance in the main
experiment.
Condition CM-1 Ss worked upon Kuder Preference Record-type items

during off periods. This task was chosen as a good neutral activity



50
for paper-and-pencil-type experimentshwith anagrams. The items were of
a vocational preference type,.examples of which may be segn in Appendix
A. Control Ss worked on the anagram problems at approximateiy the same
timg intervals as di@ experimental Ss. Fatigue factors shogld have
been approximately equalized,acrossIexperimental conditions.

Condition CM-2 8s were instructed to rest and not attend to the
experiment during their "off" periecds. This control condition was ex-
pected to minimize external influences to some extent and to space 8s'
work periods on the SAT to coincide temporally with the work periods of
S8s in the experimental conditionms.

In Fig, T it may be seen that Ss in Condition CM-2 performed in
a genefally more productive manner than did Ss in Condition CM-1.

Table 9 shows the mean number of solutions produced to the first and
second problems. The superior performance of CM-2 Ss is very distinct
with reéard to solutions. Table 10 shows the results of an analysis
of variance testing the difference between the two control conditions
and tge significant F ratio for conditions proves the superior per-
formance 6f Ss in Condition CM-2. The three analyses of variance for
solutions shown in Tables 11, 13, and 15, all show significant differ-
ences between the conditions in solution prsduetion& However, the
results of the Duncan New Multiple Range Tests shown in Tables 12, 1k,
and 16, do not show Conditions (M-1 and CM-2 to be significantly dif-
ferent from one another, although Condition CM-2 is nearly always the
highest in mean number of solutioms produced and Condition CM-1 is
usually close to the lowest. The more sensitive analysis of variance

reported in Table 10 proves that the differences between the two con-

trol conditions in solution production is real.
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Ehe analysis of variance us%ng error scéfes shown in Table 17,
shows a significant difference between conditions. Differences between
ipdividual conditions were further analyzed Withunncangé New Multiple
Range Test and the results are shown in Table 18. A significant dif;
ference can be seen ﬁetween Condition CM-1, with the largest mean
number of errors, and Condition FW which had the fewest. The .0l level
of significance was selected prior to the main experiment for comparing
differgﬁces using the Puncan New Multiple Range Test because the level
of significance is calculated into the shortest significént ranges
during computation. However, exclusively in the case of the ranges of
error scores between coﬁditions, éesting at the .05 level of signifi-
cance shoﬁs other ranges to be significant. At the .05 level, the
range of 1.92 between Conditioms (M-1 and (M-2 is significant. Also
the range of 1.68 between Qonditions CM-1 and CL is significant at the
.05 level., These ranges wére checked at the .05 level because they
appeared so large and because of particular interest in the difference
in error scores between the two cogtrol conditions.,

It is now seen at once that Condition (M-l produced significantly
fewver solutions than did Condition CM-2, and produced a significantly
greater number of errors. A dual conclusion is possible regarding the
results of Ss' performance in the two control comnditions.

The sbove results suggest, somewhat weakly, that the influence
of the interpolated neutral activity used in Condition CM-1 was dis-
ruptive, either in the mechanical sense of word and letter interfer-
ence, or in an emotional sense. Reports by Condition CM-1 Ss in the

Subject Evaluation show a belief that the experiment was a study of
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personality characteristics influencing Ss in psych@logical experimenta-
tion. Interference in both of the above seﬁses could have been factors
contributing to the moderste to low performance of Ss in Condition CM-1.

A much stronger conclusion possible in this case is best de-
scribed in terms of "making hay while the sun shines.” tA;though Sub-
Ject Evalustions of Condition CM-2 Ss suggested boredom, frustrationm,
agitation; and disappointment as disruptive influences upon their per-
formance during the experiment, statistical evaluation of Condition CH-2
data shows the performance of Ss in this condition to be extremely sat-
isfactory. As described abeve, they produced the greatest mean number
of solutions and nearly the lowest mean number of errors. The con-
sistently high number ofL301utions produced by Condition CM-2 Ss sug-
gests that the "do nothing" type of rest activity contributed favorably
to the production of solutions on the two Phase II problems. During
their rest periods, these Ss possibly thought about ways in which they
could produce more in the experihentf whether they consciously desired
to think sbout the experiment or not. Any disruptive effects of strat-
egy training and listing were absent; as were internal disruptive in-
fluences possibl§ experienc¢d by Ss in Condition CM-1l. It is concluded
that, in the case of most Ss in Condition (M-2, the rest periods con-
tributed favorably to subsequent performence.

It is believed that Condition C(M-1 approachesAmore closely the
acceptéd definition of experimental control in this type of study.

Some neutral activity is required during the "off" periods which
matches the amount of work performed in the experimental conditions

in order to avoid the inflated performance shown by Condition CM-2
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Ss in this experiment. As indicated by these findings, the comtrol
procedure outlined for Comdition CM;Q is not believed to be good prac-
tice because of factors which are difficult to account for, cannot be
reaéily‘measured and which would be prohibitively cumbersome to neu-
trglize during experimentation.
Evaluation of FiverExperimental Conditions for Listing Strategies

1

Condition RS. Condition RS required Ss to solve the problems

and remember the strategies used in order to be able to list them when
the trial was completed. This method has been used frequently in past
problem solving experimentation. Strategies have been reported in
various ways such as: vwriting them down, reporting orally, selecting
strategies from a given assortment, and so on. The predominant common
characteristic of these methods is that S is not required at any time
during the actual solving of the problem; to do anything other than
attempt to remember what strategies he is using.

Fig. T shows Ss in Condition RS to have produced a greater mean
number of solutions than Ss in any of the other four experimental con-
ditions, although only the difference between Conditions RS and FW
was shown to be statistically significant. The mean number of errors
‘was relatively low but was not significantly different from that under
any of the other conditions. The mean number of strategies reported
by Ss in this condition was not shown to be significantly different
from those reported under any condition other than Condition CL. Con-
dition CL exceeded all other conditions in the mean number of strate-
gles reported by a statistically significant difference.

This method of gaining strategy information is relatively simple

and generally is the first method occurring to Es. It was shown to be

5
N
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spprisingly‘productive in relation to other more involved metho@s 6fﬂ
gaining strategy information., One disadvantage of the metho@ was that
no indication was given regarding where particular strategies occurred
during the trialo Specific solutions were not linked to any specifie
strategy through mere inspection of the data. Perhaps information of
thig kind could be elicited once the trial was completed. Es using
this method should guard against delaying reports of strategy unnec-
essarily in order no£ to increase the effects of forgetting. Ss in
this condition reported no difficulties remembering strategies used to
solve the anagram problems. Reports of Ss in the Subject Evaluation
were generally favorable. Table 2 shows that in the pilot study prior
to this experiment, advanced and:graduaste student Ss working all six
conditions ranked Condition RS third most desirable in terms of ease
of performance and production of solutions ands‘l;rategieso Little
role diffusion exists in this condition, as the reguired performance
is distinct and simple.

Condition PL. Condition PL was originated to study the effects
of response preavailability on the production of strategy information.
Ss were required to state their intended use of strategy for each of
the two trials in Phase II. Although this method introduced an addi-
tional factor in the use and listing of strategies, it was believed
that an investigetion of this process would be valuable if it enabled
v§§ to solve problems to an extent not readily achieved by Ss using
less involved methods,

Fig. T shows performance in Condition PL to be approximately

»

equivaient to that in Condition ES; the mean number of solutions
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pr¢duced was not significantly lower than those produced in Condition
RS? »The total number of solutions was not significantly different from
any condition other than Condition FW. Error scores were depressed
Hslighﬁly covarying with the fewer mean number of solutions produced.
The mean number of errors ﬁas not significantly different from those
in any of the other conditions. The number of strategies reported dif-
fered significantly from the mean ngmber of strategies reported in the
checklist condiiion onlyol

It is concluded that the use of response preavailability has
1little value when the solution of problems is a matter of degree and/or
extent, as in this experiment, rather than a solve or nonsolve situa-
tion. Reports of the value of preavailability are linked to problem
solving situations where solubtion to problems is of an all or nothing
nature. This method does have the advantage of keeping Ss attentive
to the situation during the trial periods. However, of all methods
gempared in the present experiment, Condition PL required the greatest
amount of time for basic performance of the task. Time comparisons
with other conditions may be noted im Table 5. It is believed that the
extra time required for this method would be justified in problem
solving experiments where the solution to the problem was of a complex
nature. There is little need for this added fdactor of response pre-
availability in anagram experiments of this“type. No indication of
the location of use of strategies is proviééd by this method.

Ss' evaluationé,of this method were relatively neutral, with the
excepticnlthét comments relating to the length of the entire experiment

were noted more frequently by E with respect to Condition PL. Ss were
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required to work harder and longer than Ss in any other condition. As
seen in Fig. 7, the added effort and time involved furnished no more
real data than the simpler methods., Perhaps this condition would prove
scmevhat‘more valuable if the data were evaluated for quality of per;
formance. A certain degree of role diffusion existed to the extent
that 58 were constantly required to shift from imstructions to prdb;
lems tQ strategy more frequenély than were Ss in other conditions. If
Ss were prone to errors in self-fiming procedures, it would certainly
ocecur oftener using this method than other methods investigated in the
present study. Haowever, igstructions can be made relatively simple to
follow. No problems were reported concerning self-ﬁiming procedures
in this experiment. Since there are many more instructions to contend
with, this could definitely be a source of difficulty in a longer
experiment .

Pilot study Ss ranked this method fifth out of six in ééée of
performance and productivity (see Table 2).

"Condition‘gﬂo This condition was ofiginated to provide Ss with
an opportunity to make notes to themselves about strategies used during
problem solving, which they coulé expand into full statements of strat-
egy when the trial was completed. Data from this.method wouldrbrovide
E'with a full strategy report and provide added information designating
where strategies were occurring during the trials. It was expected
that this method would provide the greatest amount of information with
the least interference or complexity.

Fig. 7 shows comparitive results of the nuse 0f this method. Mean

number of solutions produced was significantly less than all other
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conditions. The mean number of errors was significantly lower than
those produced by Ss in Condition CM-1;, as shown in Table 18. The mean
mumber of strategies reported was significantly different only from
those reported on Condition CL,as seen in Table 20.

This method had no provision for listing strategies used which
did not produce solutions to the problems. Arrangéments could be made
to gain this additional information, but would complicate the instruc-
tions.,

Fig. T definitely indicates that this method of listing strat-
egies severely interferes with maximum solution production. E noted
that solutions produced in this condition appear very mechanical and
lack the spontaneity of the solutions produced in other conditioms in
which Ss were not concerned with giving strategy information during
the trial. 1In those types of experimental conditions, solutions could
Just "run of£" without interfering activity which forced Ss to interupt
solving in order to make“a strategy report. It ghould be remembered
that Ss in Condition FW were required to provide a strategy for each
solution made.

This method eliminktes all strategy not specifically linked to
the meéhaniqs of solving the BlCs. Ss were limited in the report of
secondary; or personality type, strategies. Other conditions allowed
relatively free report because strategies were ngt tied to specific
solutions. Because of Condition FQ requirements, it is possible that
S reported a strategy whethe? or not he knew the nature of those used.

Instructions for this ﬁethod are somewhat involved, as seen in

Appen&ix A, but caused no difficulties. Table 2 shows this condition
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to be rated second out of six in ease of performasnce and productivity
by pilot sﬁudy Sso

Although expectations for this method were high, it proved def;
initely not ;n adeguate method for this type of grdblem solving task.
It could possibly be guite useful in other problem solving situations.
Solutions were low, errors were high with respect to solutions, and it
was not particularly good for production of strategies. Apparently
the attempt by Ssto make notes regarding their use of strategy dis-
rupted the flow of solutions somewhat severely., They could not quickly
consolidate their strategy ideas into few-word statements. The dis-
ruption caused an abnormal number of errors to he made., The notes were
often trite and insufficient for expansion into strategy statements.
Strategies listed were judged no more unigue and comprehensive than
thpse listed in other conditions. It is concluded that this procedure
hgs limited value for anasgram experimentation and should be used with
caution on other types of problem solving tasks.

Condition CS. This condition was originated as an expansion of
Condition FW. Since it was presumed that Ss would have little diffi-
culty writing few word indicators of strategy, conceivably, Ss could
complete the.%ﬁtire statement of strategy during solwtion of the prob-
lems and thereby relitve the requirement of writing full sentence
strategy descriptions after the trials were completed. To equalize
time spent upon the task, Ss were given the emtire 25 minutes to work
the BLC and concurrently report strategies. Note information in
Table 5 comparing time allatmeﬁté for the condiﬁicns-in Phase II. Con-

dition CS provided E with a full strategy report with additional
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information showing where the strategies were used during problem
solvingp

As seen in Fig, T, results of Condition CS performance compare
faverably with results of other conditions. In mean number of solu-
tions produced, Condition CS excéeds only Condition FW by a significant
difference (see Tables 12, 1k, and 16). It is not significantly dif-
ferent from any other condition in terms of the mean number of errors
made; Ss in Condition CS produced significantly fewer strategies than
Ss in Condition CL but did not differ significantly from thebother ex-
perimental conditions.,

This condition had no provision for listing strategies which
were unsuccessful in producing solutions to the problems. Arrange-
ments could be made for this additional information, as was possible
in the case of Condition FW. For Condition €S, the effort would be
worthwhile, since this experimental condition was basically a produc-
tive method. Condition FW results indicate that arrangements of this
kind would not salvage that procedure.

As seen in Fig. T, the method used on Condition CS was basieally
sound. It was found generally throughout the experimental conditions
that strategy report was not as extensive as anticipatéda However,

Es cannot afford to deny ample time to the few exceptional Ss who are.
capable of extensive strategy reporting. Therefore, in most cases, s
large portion of the 10 minute period allowed fér reporting strategy
was wasted because Ss had nothing more to list after the first few
minutes. in Condition €S, the entire 25 minutes was utilized; if Ss

were not reporting strategy, they were again solving the BLC. Since
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Ss had the additional time to solve the problem, it might be expected
that they would have achie§;d a greatgr nunber of solutionsvphan.§§ in
the"othgr conditions where solving was limited to 15 minutes. Since
Figa T shows this not to be the case‘suggests that the same oppressing
meghanisms were perhaps opersting in this condition as in Condition FW.
That is, the accounting for each solution produced with a strategy for
that solution inhibited spontaneity, or the "running off" of solutions.
Perhaps Ss produced a strategy statement for séme éolutions whether
they could aggurately identify their strategy or neé, simply because
they werevrequired to produce something explaining the origin of each
solution§ It was apparent to E, while scoring, that occasionally when
8 was required to furnish a strategy for each solution produced, he
produced the solution and then thought of a strategy to fit it, whether
that strategy was respomsible for the sélution or not. He was required
by instructions to make an accounting for each solution and was not
above or could not avnidlinventing if therapprepriate,strategy did not
come t0 mind., |

It is believed that a limiting point was reached as far as the
number of solutions pOSSiblé>WaS concerned, based upon E's prior ex-
periences on this task (Corts, 1961). Inspection of the data indicated
a somewhat mechanical pfoduction of solutions although not to the de-
gree found in Condition FW data. It should be reslized that this
method carried to its limits in terms of trlal or solving time, is one
of the few methods that makes any sense at all., Increasingly longer
trial times makes S more subject to forgetting and thus decreases the

percentage of total number of strategies used that can be recovered by
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S after the trial. As a result, this suggests that strategy reporting
shov.ld be an Qngoing pro¢ess during solution of problems . parti'cularly
in experiments in which strategy is the focal factor under study.

E observed that strategy éﬁa%emqénts made during trials in Condi-
tion CS were somewhat more difficult to reéd' and interpret. Possibly
this was a result of haste in getting back {;o‘solviing the anagram prob;
lem., Emphasis in this study was to produce the most solutions possibie
to the problems. along with‘iisting all strategies used. Ss' set is
within E's control and can readily be altered to focus upon clear,
concise strategy reporting if strategy is the variable under study.

It must be remembered that strategy statements during trials in Condi-
tion CS as currently formulated, were final. There was no provision
for expanding or clarifyiﬁg‘ strategy statements.v oncé the trial was
completed. The method can be modified to0 accommodate expanded state-
ments of strategy upon completion of the trial. It should be remem-
bered, however, that the fact that this was not needed was one of the
major advantages of this condition. o o

As a result of the foregoing discussion, Condition CS is believed
t0 beé perhaps the most valuable method for g‘éinin’g strategy information
of all methods investigat_é%; With modifica:bion it cox_z‘ld fit all préb- )
lem solving tasks. The méjél‘.;'. advantages center around strategy reﬁor't
as an ongoing process, ecbnéihjr and conseriv‘ra‘(;-kioﬁ“ of time, modifications
of the method to aécomoaaté'kf’strategies .'uséd which were not productive,
and strategies reported at points during the ﬁris.i A‘wﬁere they occurred

" and were used. Subsequent lziz‘xodification of this method should defi- .
nitely include provisions ”'f'&ié?llist ing stré%égiés which do not Iena'blé

S to produce solutions,
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Ss:do not particularly care’to work according to the requirements of
this method, Pilot study Ss ranked it fourth out of six methods in
terms of ease and productivity as seen in Table 2 (the rank was pure;
see Table 2, Note x). The data from this condition is somewhat 4if-
ficult po score and interpret. It is also sometimes difficult to Jjudge
the adeguacy of the strategies reported.

Condition CL. The checklist method has been extremely widely
used in past experimentatior te gain strategy information. I{ has
nearly been taken for granted to be a valid and productive methed. It
is essentially an RS method (as defined in this study) in that S re-
members strategy during trials and rather than listing them, checks
them off on a prepared checklist.  Contents of previous checklists
have taken the form of strategies or questions which indicate use or
nonuse of certain strategies. Investigation of this m@thod was not
undertakén to provide a new or unique method so much as#£o-evaluate the
adequacy of a method in common use.

In this experiment, the checklist was compiled from strategies
reported in a previocusly deseribed piloé\study‘by highly sophisticated
Ss from a thought érocesses course. Most of these Ss were graduate
students in psychology. In the main experiment, ?£0visi0n was méde for
‘wfitemin strategies not already included in the checklist. Ss were
urged not to claim approximations but to write in strategies 1f they
were in any way different from those given in the checklist.

Tebles 12 and 16 show that a significant difference was found

only between total number of solutions produced in the checklist con-

dition and those produced in the FW Condition, Table 14 (-1 analysis)
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shows no differences between Condition CL and any of the other condi-
tions. Table 18 éhows no significant dif%erence at the ,01 prdbability;7
level between errors made on the checklist solutions and errors made
in any other comdition. At the‘.OS level, the ﬁean number of errors
was significantly less than those made in Condition (M-l. Condition
CL as seen in Table 20 exceeded by statistical significance, all other
expeimental conditions in the total mean number of shrategies listed
as used during solution of the grdblems; Hegrly;fonr,times as many
strategies were claimed in this condition as were listed, on the aver-
age, in the other four experimental conditionms. Fig, T illustrates the
previously described relationships.

Condition CL has the disadvantage, mentioned in connection with
certain other §bpditions, of not yielding information specific enough
to indicate where the strategy was used during problem solving, This
meﬁhpd.ma§ be modified so that Ss will put the number of the strategy
beside the corresponding solution when the trial is completed. A
checklist has the further limitation of not praviding,much information
which is uniqpe to individual Ss, in the sense of expression of strateéaz
gy usage in an original mammer, To this extent,.opihicns of E re- -
garding a certain sterility of checklist informstion are borne out.
Very few Ss added anything of their own experiences &t the end of the
checklist where this infcrmatioﬁ was solicited, Information that was
added was usually not appreciably different from what was already in
the c_heckliste It is believed that a checklist is a lazy way for Ss
to give strategy information. It could be a useful method for obtain-

ing the frequencies of usage of certain selected available strategies.
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When Ss have reviewed the strategies listed, they apparently feel that
it has all been covered quite thoroughly. They are generally not sble
to add anything of their owmn. Ss férhaps feel stifled when much strat;
egy is listed for them and lose the set to produce.

It has been shown that checklists are very productive in terms
«of‘vqlume of strategies reported. Ss have only to claim them from the
list. As a result, they can claim strategies that they ordinarily
would not have been able to verbalize or remember, and the savings of
this method 1s high in relation tb other’metheds,,particularly those
relying on memory.

The use of a checklist makes data,pro&ucgd,suspect in a number
of ways. Excessive over-reporting is a constant denger. Strategies
are indicated affirmaﬁively‘by Ss when: - D) ﬁhey actually use the
strategy, (2) they think that they used the strategy, (3) they would
have liked to have used the strategy, and (4) a poor préblem-soiving
péiformance is being disguiseé,fiVérbal.reporfs by‘§§ igﬂﬁhe evaluation
section of the experimental booklets indiéate that §§‘considered them-
selves truthful whiie repérting,qn thé checklist; -$he mejority felt
that they would gain nafhing'by exaggéraxing ‘Eheir_sﬁrétegy’reports‘f
Ss had no way of knowing how'namyfstra;eg%eé ﬁe?éj§§iﬁéTéla1ﬁed by
other Ss in the same and other conditions. vawé%ér, Ss were urged in
all instructions to meke as good a performence as possible in accord
with their abilities. This competitive overtone was also commgnly men-
tieﬁed by §_s in the Subject Evaluations. It is not believed that many
Ss in the CL Condition allowed their strategy reports to appear sparse.

The use of strategy is rarely the focus of awareness during problem
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so;ving and is belieyed to be partially unconscious by”manylpsycholo-
gistsv(Leeper? 1951). The use of strategy is easily raticnalized in
an innécent, and perhaps legitimate, way by Ss. They cannot at all
times be certain; thus, they give themselves the benefit of the doubt.

There is little indication in the checklist data whether § was
claiming both productive and nonproductive strategy or productive
strategy alone. In spite of instructions werning against leaving out
any strategy, this was a;@anger in all methods. VWhen comparing methods
of listing strategy as in this experiment, 1t can only be assuﬁed that
the various types of reporting will balance among experimental condi-
tions.

| The checklist method is valuable to the extent that it enables S
and N Ss to indicate the use of strategies that are difficult to ver-
balize or remember., It eliminstes thé;need for extended training éf
Ss in methods of identifying and verbalizing strategies. Only the
checklist method, in addition to the ccmpléte'sentenee‘method, would
contribute to a savings in strategy information after trials of ex-
tended duration, A combination of the two methods would gain the ad-
vantages of both; that is, strategy as an ongoing process to reduce
forgetting and strategy from a checklist to decreasé£difficulties with
verbalization. Use of the checklist in this manner, however, would
provide Ss with strategies to use subsequently 1f there were multiple
solutions or multiple trials. As a result, very few problems would
remain true problem situations if workable strategies were made avail-
gble during solutiom.

Ss enjoy working with a checklist as seen in the ratings shown

in Table 2. Pilot study Ss ranked this method first almost unanimously.
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I’c relieved them of the problem of verbalizing, and the strategy report
smounted to recall and recognition rather than remember;ng and recon-
struction. The method is rapid and can be very easily scored by E. Tt
relieves E of subjective judgments involved in scoring statements writ;
ten by Ss which are generally poorly formulated and suggest meanings
that are often unclear. Checklist statements are already in a fomm

dictated by E.

Reliability of the Measures

| The reliability of the measures produced in thils experiment is
considered very satisfactory. The correlation between the first and
second anagram problems where a specific BLC could either be first or
geconc_l due to randomization procedures, was quite low (;; = .363; =
9051}); The difference in the mean number of solubtions which. were pro-
duced to the two BLCs was responsible for the low ‘cbrrelation between
the Pirst and second problems. The BLC IBRYCETA had a mean of 35.54
solutions; BLC GUOCHNTI had a mean of 28.87 solutions (25T scores for
each BLC), Nonequivalence of the two BLCs was shown by the £ rétio
for correlated measures reported earlier (t = ]‘.9..02; daf = 256;

P < 9001); When scores of all Ss, 127 of which had worked the BLCs

in the order G-I and 130 of which had worked the BLCs in the order
I-G, were combined, the effect of ‘this operé,tion was a spreading of
scores as seén in the scatterplot shown in Fig. ‘4, Any correlation
coefficient calculated between the first and second anagram problems
under these circumstances, would possess an "inherent" limiting point,
even in the case of & theoretical _perfectly relisble set of measures.

Had the BLCs been equivalent, in the sense that a relatively equal
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number of solutions could have been produced to each (usage, famil-
larity, and meaning) u;ing the given letters, the above reliabiiity
coefficient would have been considerably higher.

To overcome this artifact of statistical analysis and experi-
mental design, the data was separated into two groups according to the
order in which the BLCs had been worked. The G-I and I-G groups and
the number of Ss in each was described above, When the scores of these
two separate groups were plotted, the spreading effect shown in Figl b
was substantially reduced. Scatterplots for these two groups may be
seen in Figs. 5 and 6. The data, separated according to BLC order,
yielded correlation coefficients judged to be quite high (EGI = ,T23;
Op = .Ob; rig = .688,l§} = ,05).

It is concluded that the two correlation coefficients, calcu-
lated with the data separated according to BLC order, show the true
reliability of the measures used in the main experiment. It can be
seen in Figs. 5 and 6 that an occasional S showed rather extreme vari-

ability of performance on the two problems. Although this kind of sdi
lution production was somewhat rare, factors accounting for the vari-
ability could be categorized under fatigue, "catching on," practice
effects, role diffusion, interference caused from positive and nega-
tive transfer effects and, of course, the nonequivalence of the two
experimental BLCs, Fatigue, as a result of the length of the experi-
ment, was often mentioned in the Subject Evaluations, especially in the
case of specific experimental conditions discussed earlier. Negative
transfer (proactive interference or inhibition) was evident when solu-

tions appeared in the second problem using letters contained in the
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first BLC. (If possible, it is recommended that, in subsequent re-
search, letters used in succeeding BLCs be completely different so that
an accursgte measure of»negative transfer can be obtained.) Analysisiof
data would also be facilitated by nearly independent problems. It is
recognized that, in the case of larger BLCs, overlap of vowels cannot
be avoided unless the number of vowels in each BLC is reduced. r

The majority of Ss showed a very stable solution production from
the first BLC to the second. Positive transfer effects were not absent
but were considered minimal. This was expected in Phase II vhere only
two problems were used. $Ss perform consistently on this task and with-
in the limits of their indivi&ual problem solving abilities. As was
noted previously (Ammons, et al., 1958), correlations with verbal abil-
ity, and subsequently intelligence, is expectedly high.

Pearson product moment corrélation coefficients between the three
strategy scorers are shown in Table 21, Correlations between scorers
DBC and EMC were based upon scores of all Phase II Ss who produced
strategies on both problems. Correlations between scorers DBC and CM
were based upon both. problems in boo%lets from a sample of eight Ss
in each of the strategy-producing conditions.

As is seen in Table 21, correlation coefficients between scorers
DBC and EMC sre very setisfactory. Scorer BPBC was E{and had had much
p?ior engrience with the SAT and~strategy in problem solving experi-
mentation; Scorer EMC was very familiar with this experiment and the
principles and variables under study. In the case of three experi-
mental conditions (RS, PL, and CL) the reliability of strategy scoring
: :

was unexpectedly hiéh. Reliability was adequate for two experimental
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conditions (Fw agld CS). Discussion of Conditions FW and CS pointed‘ out
that strategy statements mede as an ongoing pré)ce‘ss were more difficult
to score than strategy statements in conditions where statements of"
strategy were not concurrent with solution prodﬁction. 8s in experi-
mental conditions requifiﬁg orily the listing of strategies upon com-
pletion of the trial found their ten-minute period for listing strate-
gies used to be much less stressful tha\un did 8s in Conditions FW and
CS. Strategy statements in Condition FW were listed (..expan@ed) after
the trial was completed but were made on the basis of notes made during
the trial. (E concluded that éondition FPJI procedures had limited use-
fulness.?_ﬁ  Strategy statements made in Colnd‘ition CS were final in the
form that- %H'ey wereg;pi{oduced during the trial (while solving the BLCs).
These were found to be rather hurried and somewhat incomplete state-
ments which were ©ften more difficult to read and interpret. Ultim-z
ately, however, disagreements between scorers DBC and EMC were mostly
over minor inclusions or exclusions of strategy ildeas within Ss’
statements. Based upon the reliability coefficients shown in Table
21, it is conc¢luded that nc problems exist concerning strategy scor-
ing procedures or the reliasbility of ‘-;f'cering by different scorers.

As a check on the above conclusion, and also recognizing the
fact that scorers DBC and EMC had a common enviromment, similar trajf_.n-
ing and thus related strategy secoring principles (eriterion), a third
scorer who was unfamiliar with the experiment and bad had no prior ex-
perience scoring problem solving s'trategy, was used to score samples
of booklets from the five experimental conditions. Scoring instruc-

tions used by scorer (M can be seen in Appendix D.
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Correlation coefficients for this relisbility determination may
be seen in Table 21. Since all coefficients are extremely high, the
conclusion that no problems exist in strategy scoring procedﬁres is sub;
stanjtiated° An independent scorer using complete .and adequate instruc-
tions can score problem solving strategies with little difficulty. The
instructions in Appendix D suggest that any independent scorer should
be a psychology student and implied a familiarity with the special area
of problem solving. Scorer (M gualified under these reguirements. It
is felt that this requirement guarantees E an intelligent scorer who
can bring to bear simple principles of perception, motivation and learn-
ing which are an intregal and essential component of any stétement of
strategy. It is not believed that an individual with less training
would be useful as a scorer of strategy statements.

Errors

Errors, as defined in this experiment, appears to be an inade-
guate quantitative measure. Few meaningful conclusions were possible
regarding Ss' performance in this experiment on the basis of error
scores.

Some general comments are possible regarding errors made while
solving the BLCs., ZErrors were perhaps ﬁainly a function of the man-
ner in which individual Ss go about doingipaper’and pencil work. This
simply invo;ved neatness under hurried conditions and organization of
thought in the somewhat stressful atmosphere of experimentation. Con-
clugions based upon the above are unimportant in this investigation.
Qnantitative'differences in the number of errors between conditions

were generally so slight that the only sound conclusion possible is
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that, in the case of the five experimental conditions (see mean number
of solutions and errors produced for each experimental condition --
Tebles 12 and 18), the mean number of errors.was‘nearly directly pro-
portioﬁalkto ﬁhe>mean nunber of solutions produced in the respective
conditions. Mean number of errors in the two control conditions pos-
sibly reflect the effects of other variables, Among those possible
are intereference, emotional factors, and fatigue. It was observed
that fewer errors were made when all solutions weretlisted on the first
page of the trial sheets. This was mainly because‘former solutions

were all within S's view and he did not repeat many_solutions,

It was hoped that error scores would reflect the amount of in-
terference caused by‘thé mechanics of S's operating under the instruc-
tions for each condition. This result was slightly evident in the
case of the control conditions (see Tables 12 and 18). It was a sec-
ondary result to the extent that the mechanical performance under each
condition affected the number of solutions produced in the condition.

- The number of errors are direqtly proportional to the number of solu-
tions. If the mechanics of the condition had determined the number
of errors, it was supposed that error scores from most to least would
have been somewhat as follows: €S, FW, PL, CM-1l, RS, CL, CM-2. Ac-
cording to Table 18, from most to least tﬁey were: (M-1, RS, CS, PL,
CL, CM-2, FW. The above described relationship based upon mechanics
of the condition is only slightly evident.

Erro;s,éis defined, used and enalyzed in this experiment, was
not considéreé an adequaﬁe measure. Differential ﬁerformance by Ss

in producing solutions and strategies yielded nearly all of the
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information concerning faulty S performance that was expected from an-
alysis of error scores. |
Strategy

Strategies used during problem éolving take many forms and do not
always occur in an isolatéd, elemental fashion (see Appendix C). Ss
may consciously strive to reduce motivation all the while they are
rspecifically utilizing the mechanical strategies peculiar to this task
(see checklist in Appendix A). Ss used in this experiment were trained
to limit themselves %0 the strafégies specifie to this task, and did
actually produce strategies in the form shown in the checklist. More
academic statements of strategy principles, as well aé strategy prin-
ciples having to do with emotional and personality characteristies,
were discouraged during Fhase I strategy training because of the nec-
essity of involved descriptions when these phenomena are verbalized in
lay language. In effect, essays were discouraged --vsimple statements
of mechanical manipulation were encouraged. Many nomnmechanical strat-
egies were .reported insofar as they could be stated simply. The more
complex personality, emotional and acadgmic/technical statements of
strategy were, for the most part, abéent.

The fact that nommechanical strategies were in operation during
Ss' prdblem solving efforts was evident during E's inspection of the
data. ‘§§ manifested nearly the entire range of known technigues which
facilitate problem solution., That is, such strategy as variability of
behavior, reliance upon memory, transfer from prior experiegce,»etc;,
readily became apparent dnrihg.scoring as E traced S's progress through

the trials.
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Appendix C contains a "complete" listing of strategies by types,
gained through literature search and E's prior research experience.
These strategies describing problem solving efforts, were compiled for
E's own understanding of strategy:. E's prior knowledge of strategy
and its use was the criterion for judgment of adeguate and legitimate
strategy report by Ss 'during scoring. It is believed that the listing
and classification of strategies in Appendix C may be most practical
and valuable for subseguent researchers.

Table 19 shows that a significant difference was found between
the first and second problem in Phase II. The 'meén number of strate-
gies reparted on _the first problem was 8.36, and on the second problem,
8.84. In Results, this was explained as practice effect. Certain
reservations , regarding this conclusion, must be notedl’. On page 37
are shown the mean number of strategies reported for each problem in
the five experimental conditions. Only two conditions (FW and CL)
show a substantial enough increase to merit consideration. The in-
crease in mean number of strategies reported was from 4;72 to 5.28
for Condition FW. It is possible, in view of previous discussion re-
garding difficulties with- C;)ndition FW, that more time is required
for Ss, using this method of reporting strategles, to "catch on" to
adequate techniques of noting and expanding notes 1nto strategy state-
ments. As a result of this kind of difficulty, Ss' imitial trial -
would be poor and would improve over an undetermined number of trials.
If one wants to include "getting the hang of it" as practice effect,
then the increase shown for Condition FW @aliﬁes.

The increase from 19.31 to 21.34 in mean number of strategies

reported by Ss in Condition CL also does not represent practice effect
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in the purest sense. As was stated in Results, Ss in Condition CL were
gble to use all the strategies during the second trial in Phase II that
they read from the checklist at the end of the first trial. This made
it very easy for Ss to add to the number of strategies used duringhthe
fi:st trial when they reported use of strategies following Trial 2,
Based upon the foregoing discussion, it is felt that the increases in
the number of strategies reported betweén Trial 1 and 2 in Phase II rep-
resents practice effect in a very limited sense only. Had the above
described opportunity not been possible, there would have been found
no significant difference between the first and second problem, nor
would there have been a significant problem by condition interaction
(A x C Interaction, Table 19).

‘ The large difference between the mean number of strategies re-
ported by Ss in Condition CL and the mean number of strategies reported
in the other four experimental conditions was alone responsible for the
significant F ratio for conditions (see Tsbles 19 and 20). Although the
method used for scoring Ss' reports of strategy in this experiment does
nct reveal any significant differences between the experimental methods
used by Ss (other than the obvious difference shown for Condition CL),
it is felt fhat more sophistiecated strategy scoring criterion would
reveal real and significant differences; Due to the complex nature

of scoring strategies according to quality and relative value, such a
re—évaluation must be postponed to a ldter time., On the basis of a
more sophisticated evalvation of strategy report in the five experi-
mental conditions, further conclusions regarding the respective value

of the five methods for reporting strategy will be possible.
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Summary

This éxperiment was conducted to determine which of five possible
methods for listing strategy informetion while solving anagram problems
would yield the most valuable data in terms of qﬁantity and quality.
\Ccmparisons were made with two control conditibns in which no strategy
principles were taught nor strategies listed. Differences between Ss
with (S) and without (N) prior anagram experience were analyzed. Sex
differences were also determined. Normative data was compiled for two
anagram problems and a relatively "complete" listing of problem solving
strategies was gained.

Ss numbered 257 and were distributed approximately equally among
the seven conditions. All had a one-hour training period during which
they learned and practiced the Standard Anagram Task, and a one-hour
testing period. During the second hour (Phase II), all worked two an-
agram préblems and Ss uéing the five methods for listing strategy list-
ed‘the strategies they used f&r solving the problems. Ss worked each
problem for 15 minutes and had ten minutes afterr(in one case --
during) each trial to list their strategies. |

fwo methods were found éo be more adeqguate in all respects than
the others. One of these required Ss to remember and list their
strategies after the trial was completed and the other allowed them
to list their complete strategies while solving the problem. One of
the five methods was found to be inferior to the other four in every
respect. One control condition was Judged superior to the other in
terms of the accepted functions of experimental control.

Sophisticated Ss (prior experience) wefe found to be superior

to Neive Ss (no prior experience) in the production of solutions with
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the least number of errors. N Ss were 3udged»most'des;rable Ss because
Qf their uncomplicated experimental"histories. Ko strategy differences
were found based upon Ss experience. Females were found to be superior
to males in the production of solutions. No sex differences were asso;
ciated with errors or strategy. Sex differences were further analyzed
with regard to the prior anagram experience of the sexes.

Reliability of the two experimental ansgrems was determined and
found to be satisfactory, No practice effeect was found from first to
second problem. Analysis of strategy scoring procedures were carried
out between E's scoring and that of two additional scorers and were
found to be satisfactory.

Recommendations were made regarding procedures to be used in

subsequent anagram and strategy experimentstion.
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Pilot Study: Total Solutions Produced; Range of Total Solutions;
Rank-Order of Total Solutions -- for Six BLCs in
Six Tentative Experimental Conditions (N = 19)

Condition NPI

BLC FOREST

Mean Total .
Selutions 17.00
per Cond.

Range per
BLC and 13-23
Condition '

Rank-Crder
BLC Totals 2

Rank-Order

BLC Totals L
Ammons, et al.
1958

‘CS CL

NEARLY NUMBER

13.95 11.26

- - —- - -_—- 0 = . . W . - . " S T M D i A g . 0o S W s W o v S -

Mean Total
Solutions 90.16
all Six BLCs

PL FW
DIRECT AROUND
15.42 12.68
9-26 8-17
3 5
2 5
Range of
Total Solu-
tions all

Six BLCs

9-17 7-16
4 6
o 6
66-116
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Table 2

¥Ranking of Procedures (Conditions) from Fasiest to Most Difficult
to Perform (1 to 6 Respectively) by 17 Ss

e i
NPI 79 *(102) 6
RS 60 *(51) 3
PL T2 *(85) 5
FW 58 *(3k) 2
cs 68 *(68) b

CL 20 *(17) 1

* Lowest total means that condition was rated most desirable, since
. the easiest condition was ranked 1.

* Originally there were 19 Ss. Data from two Ss unuseable in this
part of the experiment.

X Multiples of 17 -- indicating pure total if all Ss had agreed upon
ranking.
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Table 3

Total Number of Independent Strategies per Condition;
Range and Mean Total Strategies for 19 Ss

Mean Number of Range of
.Condition Strategies per Straegies
Condition . per Condition
NPI 5.42 2-10
RS 5.7k 2-10
PL 7.26 3-12
FW 5.37 2-11
cs 5.42 1-10
CLi 20.05 T-29

G Wy . P D - - A ] - " O b O D T o T S e St R . W e S S S S g -

Mean Number of Strategies on all Conditions -- 49.26

‘Range of Total Strategies on all Conditions -- 20-66




Table 4

Sequence of Training and Time Allotments for Sections of
Phase I Training -- Five Experimental and Two Control

Conditions ~- Time in Minutes -

Five Two

Experimental Control

Conditions Conditions
General Instructions 3 3
Strategy (General) 5 *NA or K
SAT Instructions 3 3.
1st BLC -- TOFRES 5 5
Score 1st BLC 1 1
Strategy (Specific) 5 NA or N
2nd BLC Instructions 1 1
2nd BLC -- DECIRT 5 >
Score 2nd BLC 1 1
"Strategy Sheet 2nd BLC 5 FA or X
3rd BLC Instructiens 1 1
3rd BLC -- YANERL p) p)
Score 3rd BLC 1 1
Strategy Sheet 3rd BLC 5 NA or N

Total Time -- 46 Minutes

# NA -~ Interpolated Newtral Activity.

N -- Doing Nothing.

. These activities for amount of time are eguivalent to that
of'Ss in Experimental Conditions.
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Table 5

Time in Minutes Alloted to Each Section in Seven
Experimental Groups of Phase II

Conditions -~ Phase II

8k

BoBRERS

RS PL FW ¢cs CL CM-1  M-2
General. Instruetions -- AlL Condi‘i ions
SasErs T 1TiastT ST instr. | instr. QAOst¥. ] :ﬁ'é:ﬁf.': _ImsEr._ 7
strat. [~ | "] "
CInstr.” —
1st BLC lst BLC 1st BLC | 1lst BLC| 1lst BLC
1st BLC
15 min. 1st BLC 15 min 15 min. 15 min. | 15 min.
i and
15 min.
strat. -——— —- strat. |strat. neutral| do
—————— strat. 25 min 10 min. | activity nothing
10 min. _ 1 10 min. | 10 min.
strat. 10 min.
CGAstr. — T N e HRstr.  CInst . imst T ]
10 min. | instr. | instr.
_instr.
2nd BLC | strat 2nd BLC | 2nd BLC{ 2nd BLC|
Bt A 2nd BLC
~ ABSIT._1 ong BLC - )
15 min, _ and 15 min, 15 min.| 15 min.
2nd BLC 15 min,
—————— strat., t—-——-—-"} - —--}F — ——
15 min. | __ _ _ _|
strat. 25 min. [strat. S.eval.| S eval.
strat.
10 min., b —— ——-— 10 min.
______ 10 min, A —
S eval. strat. T T T
S eval,| S eval, S eval.
10 min.
S eval.
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Table 6
Breakdown of Ss Used in All Conditions of the Main Experiment
According to the Number of Ss Falling Into Each of the

Categories of Male-Female, Sophisticated-Naive, and
G-I vs. I-G Order of BLC Presentation,

- The Number of Ss Eliminated from Each Category Due to
Inadequate Data are Shown.

Conditions
CM-1 ¢M-2 RS PL Fa s . CL Total

Total Ss Tested 39 39 38 39 38 38 37 268
Males (k) (22) (25) (a1) (e7) (16) (21) (156)
‘Females (15) () (13) (8) (1) (e2) (16)  (112)

Inadequate Bata

Eliminated 1 1 3 2 2 1 1 11
Males (1) (o) (2) (2) gz; (1) go) 58;
- Females (00 (@ (@) (o) (0) 1) (3)

A D o > D o O e . T S g WO pb Wt S B S A T B S A O S R ). A OV SN N W SR . S . ST . S T TS TR W D O ) D W

Total Eligible

Ss Tested 38 38 35 37 36 37 36 257
Males (23) (22) (23) (19) 225) gls) (21)  (148)
Females (15) (16) (12) (18) 11) 22)  (15) (109)

Total Ss Tested 39 39 3B 39 38 38 37 268
Sophisticated (21) (21) (21) (21) (21) (20) (20) (14s5)

‘Naive (18) ('18) (rr) (18) (m) (8) (1)  (123)
Inadequate D;:;;. ---------------------------------------
Eliminated 1 1 3 2 2 1 1 11
Sophisticated (1) (0) (2) (2) 21) (o) (1) g'()
Taive () (@ () (o) 1) (1) (o) L)

T ) - —— O - - o " Y - D - S " A S G o W S B (. BN W D U S WA O T W W W S S A . T O

Total Eligible

Ss Tested 38 38 35 37 36 37 36 257
Sophisticated (20) 521) (19) (19) (=20) gao) (19) (138)
Naive (18) (m (6) 18) (6 @r) @)  (119)
Total Ss Tested 39 39 38 39 38 38 37 268
G-I (19) (193 (193 (19) %‘19) 219) (19) 2133)
- I-G (20) (20) -(19) (20) (19) (39) (18) (135)
Inadequate Data
BEliminated 1 1 3 2 2 1 1 ,ll
G-I (0) (:Lg (1) (2) él) (13 (0) (6)
I1-G (1) (0 (2) (o) 1) (o (1) (5)
Totel Eligible s
Tested 38 38 35 37 36. 37 6. 257
G-I- (19) (18) (18) (173 (18) '€18) (19)  (127)

-G (19) (20) Q1) (20




Toble T

Summary of All Statistical Techniques Used, the Differences Established,
and the Number of Ss or Scores (Two Scores for Each S) Used in Each Test

Statistical Test Scores Used Difference Estaﬁlished or Analyzed No. 8s (8e)
t test (correlated Solutions to Between two Phase II BLCs -- 257 prs.
measures ) each BLC GUOCHNTI and IBRYCETA

t test Total Solutions Between males and females ' -148 males
S 109 females

t test Tdtal errors Between males and females 148 males
109 females

t test Total strategy Between males and females 1Q3’males

78 females
Chi square No. of 8s in Whether frequency of Ss falling into the 257 Ss
categories of four categories could have occurred
male, female, through random sampling
S,Z :‘.md N ’
2 x 2 Factorial ANOVA Solﬁtions each Between two control conditions and 76 Ss

BLC first- and second problems 152 Secores

-~ continued-
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Table 7 (continued)

Statistical Test

Bcores Used

Difference Established or Analyzed

No. Ss (Se)

Mixed Factorial Type
ITII ANOVA -- Independ-
ence on Experience and
Conditions

Solutions each
BLC

Between first and second problem; S and
N Ss; two control and five experimental
conditions

22k 8s
448 Scores

Bartlett Test for Homo-
geneity of Variance

Solutions each

BLC

Homogeneity of Variance of 28 subgroups
in ANOVA wsing solutions '

o2k Ss

448 Scores

224 8s

Puncan New Multiple Solutions each Multiple comparisonﬂof seven groups in C- S

Range Test - BLC dimension of ANOVA to establish groups 448 Scores
significantly different

Mixed Factorial Type Errors each Between first and second problem; S and 22k Ss

ITI ANOVA -- Independ- BLC N S8s; two control and five experimental 448 Scores

ence on Experience and conditions

Conditions

Bartlett Test for Hompo=  Errors each Homogeneity of Variance of 28 subgroups 22k 8s

geneity of Variance BLG in ANOVA using errors 48 Scores

Duncan New Multiple Errors each Multiple comparison of seven groups in C- 224 Ss

Range Test BLC dimension of ANOVA to establish groups 448 Scores

significantly different

- continued -
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Table 7 (continued)

Statistical Test

Scores Used

Difference Established or Analyzed

'No. Ss (Sc)

Mixed Factorial Type
II1 ANOVA -~ Independ-
ence on Experience and
Conditions

Strategy each

BLC

Betweeh first and second problem; S and
N 8s; two control and five-experimental
conditions

160 Ss
320 Scores

Bartlett Test for Homo-
genelty of Variance

Strategy each
BLC

4

Homogeneity of Variance of 20 subgroups
in ANOVA using strategies

160 Ss
320 Scores

Duncan New Multiple
Range Test

Strategy each
BLC

Multiple comparison of five groups in C-
dimension of ANOVA to establish groups
significantly different

160 Ss
320 Scores

Mixed Pactorial Type
ITIT ANOVA -- Independ-
ence on Experience and
Conditions

Solutions each
BLC in order
G-I

Between first BLC (G) and second BLC (I);
S and N 8s (G-I); two control and five ex-
perimental conditions (G-I)

8L Ss
168 Scores

Duncan New Multiple
Range Test

Solutions each
BLC in order
G-I

Multiple comparison of se#en groups in C-
dimension of ANOVA to establish groups
significantly. different

8l Ss
168 Scores

Mixed Factorial Type
III ANOVA -- Independ-
ence on Experience and
Conditions

Solutions each
BLC in order
I-G

Between first BLC (I) and second BLC (G);.
S end N 8s (I-G); two control and five ex-
perimental conditions (I-G)

8k Ss
168 Scores

- continued -
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Table 7 (continued)

Statistical Test

Scores Used

Duncan New Multiple
Range Test

Solutions each
BLC in order
I-G

" Difference Established or Analyzed

Multiple comparison of seven groups in C-
dimension of ANOVA to establish groups
significantly different

No. 8s (Sc)

84 8s
168 Scores

Pearson Product Moment
Coefficient of Correla-
tion

Solutions to
first vs. sec-
ond problems

Relisbility (coefficient of equivalence)
between solution scores on first problem
and second problem

(order disregarded)

257 Ss
(pairs of
scores )

Pearson Product Moment
Coefficient of Correla-
tion

Solutions to . .-

first problem
(¢) vs. second
problem (I)

Reliability (coefficient of equivalence)
between solution scores on first problem
(GUOCHNTI) and second problem (IBRYCETA)

127 Ss
(pairs of
scores)

Pearson Product Moment
Coefficient of Correla-
tion

Solutions to
first problem
(I) vs. second
problem (G)

Reliability (coefficient of equivalence)
between solution scores on first problem
(IBRYCETA) and second problem (GUOCHNTI)

130 Ss
(pairs of
scores)

Pearson Product Moment
Coefficient of Correla-
tion

Strategy scores
for first and
second problem

. Relisbility of sfrategy scoring on two
problems -- between scorer DBC (E) and
scorer EMC -~ Condition RS

T6 Ss
(pairs of
scores )

Pearson,Produgt Moment
Coefficient of Correla-
tion -

Strategy scores
for first and
second problem

Relisbility of strategy scoring on two
problems -- between scorer DBC (E) and
scorer EMC -- Condition Ph

T8 Ss
(pairs of
scores)

Pearson Product Moment
Coefficient of Correla-
tion

Strategy scores

for first and
second problem

Reliability of strategy scoring on two
problems -- between scorer DBC (E) and
scorer EMC -- Condition FW

T6 Ss
(pairs of
scores’)

- continued -
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Table 7 (continued)

Statistical Test

Scores Used

Difference Established or Analyzed

No. Ss (Se)

Pearson Product Moment
Coefficient of Correla-
tion

Strategy scores
for first and
second problem

Religbility of strateg& scoring on two
problems -- between scorer DBC (E) and
scorer EMC -- Condition CS

76 Ss
(pairs of
scores )

Pearson Product Moment
Coefficient of Correla-
tion

Strategy scores
for first and
second problem

Reliability of strategy scoring on two
problems -- between scorer DBC (E) and
scorer EMC -- Condition CL

Th Ss
(pairs of
scores )

Pearson Product Moment |

Coefficient of Correla-
tion

Strategy scores
for first and
second problem

Reliability of strategy scoring on two
problems -- between scorer DBC (E) and
scorer CM -- Condition RS (random sample
of eight booklets)

16 8s
(pairs of
scores

Pearson Product Moment
Coefficient of Correla-
tion

Strategy scores’

for first and
second problem

Reliability of strategy scoring on two

problems -- between scorer DBC (E) and

scorer CM -- Condition PL (random sample
of eight booklets)

16 Ss
(pairs of
scores

Pearson Product Moment
Coefficient of :Correla-
tion

Strategy scores
for first and-
second problem

Reliability of strategy scoring on two
problems -- between scorer DBC (E) and
scorer CM -- Condition FW (random sample
of eight booklets)

16 Ss
(pairs of
scores )

Pearson Product Moment
Coefficient of Correla-
tion

Strategy scores
for first and
second problem

Reliability of strateg& scoring on two
problems -- between scorer DBC (E) and

‘scorer CM -- Condition CS (random sample

of eight booklets)

16 Ss
(pairs of
§éores )

Pearson Product Moment
Coefficient of Correla-
tion

Strategy scores
for first and
second problem

Reliasbility of strategy scoring on two
problems -- between scorer DBC (E) and
scorer (M -- Condition CL (random sample
of eight booklets)

16 Ss
(pairs of
scores )

06
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Table 8

Summary Table of Means and t Tests Showing Sex and Experience
Differences in Total Solutions, Total Errors and Total
Strategies Produced on Two Anagram Problems by
Sophisticated and Naive Ss

Source of Differences Mean t P
‘ S&N S&N
Males . Females
Total Solutions 62.37 -~ 67.10 3.03 < .01
(Seven Conditions) (W=148) (w=109) _
Total Errors T.1h 5.95 1.63 > .05
(Seven Conditions) (§=148) (¥=109)
Total Strategies 16.37 18,00 .84 > .05
- (Seven Conditions) (N=103) (N=T8) :
S-Males S-Fg:nales
Total Solutions 63.57 69.73 2.81 < .01
(Seven Conditions) (1=04) (w=k4)
i -lﬁales N-Females
Total Solutions . 60.28 65.32 2,16 < .05
(Seven Conditions) - (W=5k4) (N=65)
S-Males N-Males
Total Solutions , 63.57 60.28 1.hh > .05
(Seven Conditions) (N=94) (=54 )
S-Females N-Females
Total Solutions 69.73 65.32 - 1.97 <.05

(Seven Conditions) (th&) (W=65)




_Table 9

Mean Number of Solutions for Two Control Conditions
on First and Second Anagram Problems*

!
h

Problems T Conditions

oM-1 oM-2
First Problem 31.50 3. 7h
Second Problem 31.71 34.08

¥ Each mean based upon N = 38.
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Table lQ

Analysis of Variance for Solutions Produced Under Two Control
Conditions to First and Second Anagram Problems

Source of Variance ar g@_ F P
Condiﬁions (B) 1 298.48 6.01 < .025
Problems (A) 1 1.90 Ol > .20
(Cells) (3)

A x B Interaction 1 7.16 b s'20
Within Cells 148 k9. 70




Table ll

9k

Analysis of Variance of Correct Solutions to First and Second Anagram
Problems by Sophisticated and Naive Ss in Two Control and

Five Experimental Conditions

Sou:ce g_f_ Variance ar M8 . F P

Within Ss 224
Problems (A) 1 4, 52 .12 > .20
A x B Interaction 1 6k .02 > .20
A x C Interaction 6 19.48 .50 > .20
A x B x C Interaction 6 17.38 15 > .20
Error (w) 210 38.82

Between Ss 223
Experience (B) 1 163.93 2.36 < .20
Conditions (C) 6  436.62 6.28 < .001
B x C Interaction 6 L4o.66 <58 > .20
Error (b) 210 69.55
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Table 12

Summary Teble of Duncan New Multiple Range Test -~ Ranges of
Mean Solution Scores for Twe Control and Five Experimental
Conditions (F = 6.28; 4f = 6, 210; P < ,001)

Conditions in Range Order

FW cM-1  PL CL s RS CM-2

Mean 26,72 31,88 32,52 33:16 33.39 3403 34.M5  gsR
W 26,72 5.16% 5.80% 6.Lh*  6.67%  T7.31%  T.T3% Ry=3.T9
CM-1 31.88 6 128 1,51  2.15  2.57 Rg=3.95
PL 32,52 .64 87 1.51 1.93 Ry=h.06
CL 33,16 } .23 .87 1.29 Rg=h.1h
CS  33.39 - .64 1,06 Rg=h.20
RS  34.03 42 Ry=h.26
CM-2 3h,h5

Error (b) MS = 69.55; df = 210; Sz = 1.0k;e== .01

¥ Significant
” F@  M-1 PL CL es RS OM-2

Ranges Significantly Different



Table 131

Analysis of Variance for Solutions to Two BLCs in the Order
GUOCHNTI-IBRYCETA by Sophisticated and Naive Ss in Two
Control and Five Experimental Conditions

Source of Variance as M8 F P
Within Ss 8l
BLCs (A) 1 1735.T1 121.46 < .00l
A x B Interaction 1 2.38 167 > .20
A x C Interaction 6 39.91 2.79 < .025
A x B x C Interaction 6 13.49 e > .20
Error (w) T0 1%.29 -
Between Ss 83
Experience - (B) 1 2.38 .031 > .20
Conditions (C) 6 224,23 2.93 <.025
B x C Interaction 6 9%.38 1.2k > .20
‘Error (v) T0 76 .45
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Table 14

Summary Table of Duncan Newrmnltiple Range Test -- Ranges of

Mean Solutiom Scores in the BLC Order GUOCHNTI-IBRYCETA
for Two Control and Five Experimental Conditions
(F=2.93; &€ = 6, T0; P <.025)

Conqitions in Range Order )
,. FW . CL (M-l PL cs RS (M-2
Mean 25,88 31.33 31.67 32.9% 34.21 34,33  34.63

W 25.88 5.5 5779 7.08  8.33% 8.h5¢ 8.75%
L 31.33 .34 1.63  2.88  3.00 3.30
cM;l 31.67 1.29 2.5k 2.66 2.%

L 32.% 1.25  1.37  1.67

cs 3421 .12 A2

RS  34.33 +30

CM-2 34.63

SSR

Bo=6.7T0
R3=6.98
Ry=T.18
Rs=T.32
Rg=T.43
R/=T.52

Error (b) MS = T6.45; 42 = 70; Sg = 1.78; = .01

¥ Significant

M CL  (M-1 -PL cs RS cM-2

Ranges Significantly Different



Table 15

Analysis of Variance for Solutions to Two BLCs in the Order
IBRYCETA-GUOCHNTI by Sophisticated and Naive Ss in Two
Control and Five Experimental Conditions

Source of Variance - ar MS F P

Within Ss | 8L
BLCs (A) 1 1672.02  29.6k < ,o01
A x B Interaction 1 .86 .015 > .20
A x C Interaction 6 26.00 BT > .20
A x B x C Interaction 6 28,08 .50 > .20
Error (w) 70 56.41

Between §s 83
Experience (B) 1 277.7L. 8.98 <?005
Conditions (C) 6 228.11 7.38 < .001
B x C Interaction 6 11.7h .38 > .20

Error (b) 0 30.91
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Table 16

Summsry Table of Duncen New Multiple Range Test ~- Ranges of
Mean Solution Scores in the BLC Order IBRYCETA-GUOCHNTI for
Two Control and Five Experimental Conditions
(F=7.38; &£ = 6, T0; B <.001)

Conditions in Range Order
W cM-1 . PL RS cs M-2  CL
Mean 25.58 32.29 337&2 33.50  33.72 34,04 31538 SSR

W 25.58 6.71% T.8k*% T.92% 8.13% 8.h6*  8.80¢ R2=h.2§
-1 32.29 113 1.21  Lh2  LT5  2.09 Ry=h.b3
PL 33h2 .08 .29 .62 .96 Rg=h. 56
RS  33.50 21 .5k .88 Rs=l+,65
s 33.TL 33 .67 Rgeh.T2
Q-2 3.0k .3 R=h.78
@ BB

‘Error (b)-MS = 30.91; &f = T0; Sy = 1.13; 00= .01

* Significant _
FW M-1 PL RS cs tM-2  CL

Ranges Significantly Different
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Table 17

Analysis of Variance for Error Scores on First and Second
Anagram Problems by Sophisticated and Naive 8s on Two
Control and Five Experimental Conditions

Source of Variance af MS F P

Within Ss 22k
Problems (A) 1 0.00 0.00 > .20
A x B Interaction 1 .38 .10 > .20
A x C Interaction 6 b1t 1.19 >.20
A x B x C Interaction 6 3.h2 .86 > .20
Error (w) 210 k.00

Between Ss 223
Experience (B) 1 115.02 7.3& <.01
Conditions (C) 6 35.57 2.27 <.05
B x C Interaction 6 k.55 .29 > .20

Error (b) 210 15.67




Table 18_
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Summary Table of Duncan New Mnltiple Range Test -- Ranges of
Mean Error Scores for Two Control and Five Experimental

Conditions (F = 2.27; df = 6, 210; P <.05)

Conditions in Range Order

W (M-2  CL PL cs RS -1

Mean 2.28 2.67 2.91 3.22 3.28  3.63 k.59 SSR

e - e oo = 0L

W 2.28 .39 .63 .94 1.00 1.35 2.31% Ry=1.80

-2 2.67 2h 55 61 .96 L.92**R.=1.88

L 2.91 3L .37 W72 1.68%*Ry=1.93

PL  3.22 06 1 1,37 Rs=L.97

cs  3.28 .35  1.31 Rg=2.00

BS 3.63 .9 Rp=2.03
M-1 4.59

—

Error (b) MS = 15.67; 4f = 210; S; = .495; ©°= .01, .05

* Significantlat the .01 level
*¥ Significant af the .05 level

FwW (M-2 CL PL s RS

Ranges Significantly Different
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Analysis of Variance for Strategies Reported for First and
Second Anagram Problems by Sophisticated and Naive Ss on

Five Experimental Conditioms

Source of Variance ar MS F P

Within Ss 160
Problems (A) 1 18.53 6.39 <.025
A x B Interaction 1 0,00 0,00 >?20
A x C Interaction b 13.43 5,63  <.005
A x B x C Interaction 4 2.45 .85 >.20
Error (w) 150 2.90

Between Ss 159
Experience (B) 1 5.26 .34 >.20
Conditions (C) L 2759.88  176.46  <.00L
ﬁx”c Interaction 4 19.2k 1.23 >.20

150

Error (b)

15,64




Table 20
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Summary Table of Duncan New Multiple Range Test -- Ranges of

Mean Strategy Scores for Five Experimental Conditions
(F = 176.46; af = 4, 150; P < .001)

Conditions in Range Order

W RS PL cs CL

Mean 5.00 5.77 5.86 6106 20.33 SSR
FW 5,00 T 86 106 15.33% R,=1.79
BS  5.77 .09 29 1h.56% Ry=1.86
L 5.86 .20 b b Ry=1.91
oS 6.06 W.2T%  Re=l.95
L 20.33
Error (b) MS = 15.64; af = 150; Sg = .49;00= .01
* Significant
FW RS PL cs CL

Ranges SignifiCantly bifferent



Reliability of Strategy Scoring.

Table 21

Pearson Product Moment

Coefficients of Correlation Between E's Scoring of

Strategy and the Scoring of Two Other Scorers
(EMC, CM) on Five Experimental Conditionms

Condition

N £ Oz
Correlation Between Scorers DBC and EMC
RS 76 .969 .00T
P 8 .929 .016
W 6 8oL .038
cs 76 762 .048
CL s 999 .00023
Correlation Between Scorers DBC and CM
RS 16 992 .00k
PL 16 .92k .038
FW 16 .990 .005
. cs 16 .995 .003
CL 16 .997 .0015

10h



FIGURE CAPTIONS

Figure ‘1. vRelatibnship between the number of soluti&ns produced
and the number of str;tegies ligted, in the pilot study, The data from
all tentative conditions is ineluded in the scattefplat.

Figure 2. RelétioﬁShip between the number of solutions produced
and the number of strategies listed, in the pilot study. The data from
tentative conditions, minus the checklist data, is included in the
scatterplot.

‘Figurg 3. DBesign ;ebresentation for 2 x2x 5and 2 x2 x 7 nixed -
Type III analysis of varisnce used to analyze solutions, errors, and
strategy (combined problem scores and separated BLC order scores). A-
dimensibnhalways corréléted ;; B and C-dimension alyays independent.

Figure.h; chattgrplot of Pearéon Product Moment correlation be-
tween the first and the second anagram problems using the total number
of solution scéres produced‘ﬁy 25T Ss.

Figure 5. ‘Scatterplot of Pearson Product Moment correlation be-
tween thé first and the second anagram problems (BLCs) using the total
number of solutiop scores of 127 Ss who worked BLCs im the order
GUOCHNTI- IBRYCETA.

| Figure 6. Scatterplot of Pearson Product Moment correlation be-
tween the first and the second anagram problems (BLCS)_using the total
number of solution scores of 130 Ss who worked BLCs in the order
IBRYCETA-GUOCHNTI.

Figure %,‘ Summary graph of mearn number of solutiens, errors, and
strategies produced by 22k Ss (64 combined scores in each condition) to

two anagram problems.
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Test Booklet Page Arrangements -- For Two Control and Five Exper-
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General Instructions -~ Phase I

Strategy Training -- General

Standard Anagram Task Instructions (Word Construction Game)

Strategy Training -~ Specific

Instructions (to begin solving BLC)

Trial Sheets for Three Training BLCs

Instructions (for listing strategies produced for training BLCs )

General Instructions -~ Phase II1

Instructions -- Condition RS

Solution Sheet -- Conditions RS, PL, CL, GM—l CM-2: IBRYCETA

Strategy Sheet -~ Qondition RS

Solution, Sheet -- Conditions RS, PL, CL, CM-1, CM-2: GUOCHNTI

Instructions (1) -- Condition oL

Strategy Sheet (First) -- Condition PL

Instructions (2) -- Condition PL

Strategy Sheet (Second) -- Condition PL

Instructions -- Condition FW

Solution Sheet -- Condition FW: IBRYCETA

Strategy Sheet -~ Condition FW '

Solution Sheet -~ Condition FW: GUOCHNTI

Instructions -- Condition CS

Solution Sheet =- Condition CS: GUOCHNTI

Solution Sheet -~ Condition CS: IBRYCETA

Instructions -- Condition CL

Strategy Sheet -- Condition CL

Preference Selection (1) ~- Comdition CM-1

Preference Selection (2) -- Condition CM-1

Preference Selection (3) -- Condition CM-1

Preference Selection (4) -- Condition CM-1
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Preference Selection (5) -- Condition CM-1

Instructions (Phase I) -~ Condition (M-2

Interpolated Neutral Activity -- Condition CM-2

Subject Evaluation -- Phase II

Appendix B

Valid Sclutions Produced -~ GUOCHNTI
Valid Solutions Produced -- IBRYCETA
Invalid Solutions Produced -- GUOCHNTI
Invalid Solutions Produced -- IBRYCETA
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Problem Solving Strategy -~ Statements Concerning Attitude and
Personality Variables During Problem Solving

Problem Solving Strategy - Statements of Nontechnical General
and Common Problem Solving Principles .

Problem Solving Strategy -- Technical and Academic Statements About
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Appendix D
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APPENDIX A

Arrangement of pages shown in Appendix A within each booklet, in each
of two control and five experimental conditions.

Condition CM-1l Boocklet Arrangement

General Instructions -- Phase I

Preference Selection (1) -- Condition CM-1

Word Construction Game

BLC -- TOFRES

Preference Selection (2) -- Condition CM-1

Instructions to Work Anagrsm Problem

BLC -- DECIRT

Preference Selection (3) -- Condition CM-1

Instructions to Work Anagram Problem

BLC -- YANERL

Preference Selection (%) -- Condition CM-1

General Instructions -~ Phase II

Instructions -~ Condition CM-1l, (M-2

Solution Sheet -- Conditions Rs, PL, CL, CM-1, CM-2 (IBRYCETA)
Preference Selection (5) -- Condltlon CM—l

Instructions -- Condition CM-1, CM-2

Solution Sheet -- Conditions RS, PL, CL, CM-1, CM-2 (GUOCHNTI)
Subject Evaluation

Condition CM-2 Booklet Arrangement

General Instructions ~- Phase I

Instructions -- Five Minute Rest

Word Construction Game

BLC -- TOFRES

Instructions -- Five Minute Rest

Instructions to Work Anagram Prcoblem

BLC -- DECIRT

Instructions -- Five Minute Rest

Instructions to Work Anagram Problem

BLC -- YANERL

Instructions -~ Five Minute Rest

General Instructions -- Phase II

Instructions -- Conditions CM-1, CM-2

Solution Sheet -- Conditioms RS, PL, CL, CM-1, CM-2 (IBRYCETA)
Interpolated Neutral Activity -=- Condition CM-2

Instructions -- Condition tM-1, CM-2

Solution Sheet -- Conditions RS PL, CL, CM-1, CM-2 (GUOCHNTI)
Subject Evaluation

Condition RS Booklet Arrangement

General Instructions -- Phase I
Strategy Training (General)



Word Construction Game

BLC -~ TOFRES-

Strategy Training (Specific)

Instructions to Work Anagram Problem

BLC -- DECIRT

Instructions to List Strategy

Instructions to Work Anagram Problem

BLC -- YAKERL

Instructions to List Strategy

General Instructions -- Phase II

Instructions -- Condition RS

Solution Sheet -~ Conditions RS, PL, CL, CM-1, CM-2 (IBRYCETA)
Strategy Sheet -~ Condition RS '

Instructions -- Condition RS

Solution Sheet -- Conditions RS, PL, CL, CM-1, CM-2 (GUOCHNTI)
Strategy Sheet -~ Condition RS

Subject Evaluation

Condition PL Booklet Arrangement

General Instructions -~ Phase I
Strategy Training (General)

Word Construction Game

BLC -- TOFRES

Strategy Training (Specific)
Instructions to Work Anagram Problem
BLC -- DECIRT

Instructions to List Strategy
Instructions to Work Anagram Problem
BLC -~ YANERL - i
Instructions to List Strategy

General Instructions ~-- Fhase II
Instructions (1) -- Condition PL
Strategy Sheet (First) -- Condition PL
Instructions (2) -- Condition PL
Solution Sheet -- Conditioms RS, PL, CL, CM-1, (M-2 (IBRYCETA)
Strategy Sheet (Second) -~ Condition PL
Instructions (1) -- Condition PL
Strategy Sheet (First) -- Condition PL
Instructions (2) -- Condition PL
Solution Sheet -- Conditioms RS, PL, CL, CM-1, CM-2 (GU@GHNTI)
Strategy Sheet (Second) ~- Condition PL
Subject Evaluation

Gcndition s Booklet Arrangement

General Instructions -- Phase I
Strategy Training (General)

Word Construction Game

BLE -- TOFRES

Strategy Training (Specific)
Instructions to Work Anagram Problem
BLC .-- DECIRT



Instructions to List Strategy
Instructions. to Work Anagram Problem

BLC -- YANERL

Instructions to List Strategy

General Instructions -~ Phase II
Instructions -- Condition FW

Solution Sheet =~ Condition FW (IBRYCETA)
Strategy Sheet -- Condition FW |
Instructions -- Condition FW

Solution Sheet -=- Condition FW (GUOCHNTI)
Strategy Sheet -- Condition FW

Subject Evaluation

Condition CS Booklet Arrangement

General Instructions -- Phase I

Strategy Training (General)

Word Construction Game

BLC -~ TOFRES . _

Strategy Training (Specific)

Instructions to Work Anagram Problem

BLC -- DECIRT

Instructions to List Strategy
Instructions to Work Anagram Problem

BLC -- YANERL

Instructions to List Strategy

General Instructions -~ Phase II
Instructions -- Condition €S

Solution Sheet -- Condition CS (IBRYCETA)
Instructions -- Condition CS

Solution Sheet -- Condition CS (GUOCHNTI)
Subject Evaluation

Condition CL Booklet Arrangement

General Instructions -- Phase I

Strategy Training (General)

Word Construction Game

BLC -- TOFRES

Strategy Training (Specific)

Instructions to Work Anagram Problem

BLC -~ DECIRT

Instructions to List Strategy

Instructions to Work Anagram Problem

BLC -~ YAWERL

Instructions to List Strategy

General-Instructions -- Phase II

Instructions -- Condition CL

Solution Sheet -- Conditions RS, PL, CL, GMrl oM-2 (IBRYCETA)
Strategy Sheet -- Condition CL

Instructions -- Condition Ck

Solution Sheet -- Conditions RS, PL, CL, CM-1, CM-2 (GUOCHNTI)
Strategy Sheet -~ Condition CL

Subject Evaluation
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GENERAL INSTRUCTIONS - PHASE I

Before we beginm this experiment, there are some general
instructions that should be borne clearly in mind throughout the
experimental session, Please bear with the redundancy that you
will encounter in the many instructions throughout the experiment,
This 1s done to enable you to achieve and maintain maximum under-
standing of what you are expected to do.

Since a good many students will be run as subjects this
quarter, under conditions similiar to the ones you will be exper-
iencing, please do not pass on any information about the Standard
Anagram Task or any of the major concepts utilized in this exper-
iment, Subjects with prior knowledge of these things will produce
data that is worthless., Every available subject will be needed
badly, and uncontaminated!

Each phase of the experiment has a time limit, In this
phase, you will be given the signal when to begin and when to
stop. Look up when you finish reading instructions and understand
them - the experimenter will then know that you are ready to pro-
ceed with the experiment., Please do not turn the pages until
you are told to do so., When you do, turn them all the way over
so that you have only one page before you at a time., Do this
unless you are specifically instructed to do otherwise,

The instructions and explanations contained within the
various phases of this experiment are complex and, at times,
rather extensive, It is very important that you understand these
thoroughly for each phase or you will not be able to function
correctly in the experiment, and the data you produce will be use-~
less., There will be ample %ime for reading and understnading the
instructions and explanations, Read them very carefully, and, if
you have time, scan through them again and fix the major points
firmly in mind, 1If you have read them carefully, you will not
have difficulty understanding what you are to do,

Pay absolutely no attention to what your neighbor is doing,
There are many variations of the conditions of this experiment
being run now, at one time, so at times your neighbor will not be
performing on the same type of task that you are, Follow the in-
structions in your own booklet and do not become confused by what
others are doing,

Please use a soft lead pencil for writing in these booklets,
If you do not have one, it can be obtained from the experimenter.
Hard pencll or ballpoint marks show through on following pages.
This will definitely disrupt and interfere with your thinking, ul-
timately hampering your performance, Write firmly enough to be ‘
readable but try not to impress the paper. ‘

You will be earning experimental points for your performance
in this experiment, Your data will be analysed and compared with
those participating in the experiment with you. Your performance
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wlll also be evaluated for valuable scientific information - this
will be revealed in a number of different ways, Be alert - be
concise, complete and clear in your work. You will want to do the
best Jjob that you possibly can in all phases and sec¢tions of the
experinment.

STOP - Do not turn the page until you are given the signal to do so,
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STRATEGY TRAINING (GENERAL)

You are beginning an experiment today in which the concept of
strategy occuples a dominant position and role, This concept, as
referred to in problem solving experiments, has not always been
referred to in the same way each time, Other names, which may be
more meaningful to you, are program, modes of attack, variability,
patterns of search, hypothesis, tactics, set approach, and so on.
The reference here is to the manner in which people go about solv-
ing problems. It is our purpose, in these first minutes, to learn
all that we can about strategy; how to identify strategies, how to
name them, how to recognize when they are in operation and such,
so' that we can put this new or revived knowledge to work for us in
the Tater parts of the experiment,

'Strategy', as used in this experiment, will not mean any-
thing essentlally different from what we ordinarily think of as
strategy., We think of strategy in connection with military tac-
ticsy we think of strategy in a chess game or a football game,
Various strategies are used in nearly all card games., All of these
examples of the use of strategy imply the variability of behavior,
the plan, the direction of our attempts to solve a problem; to
reach some goal or some criterion of success. This may be the
winning of a battle or the ultimate winning of a war. Tach person
adopts rules to determine which parts of the problem situation to
react to, In all cases, the individual is confronted with a
problem, or & series of problems, and it is up to him to figure
out how he is going to approach, and ultimately, to solve them,

Ordinarily, within any problem there are a series of sub-
problems or smaller problems to be solved in a step-by-step way.
Kny situation can be called a problem situation. We are constant-
ly confronted with problems which require us tocome up with the
correct response. Sometimes the response is readily available and
we come up with it immediately; other times we must struggle a
little or alot in order to respond correctly, We are more inclined
to consider the latter situation as problematic, One can see,
therefore, that what are and what are not called problems is cer-
tainly a matter of degree, Some psychologists have agreed that
when the first response to a situation is not the correct one, the
individual isconfronted with a problem, For our purposes, this
definition is suitable,

As was mentioned, strategy, as used in this experiment, means
the same thing as it did during the solution of any problem that
you can remember having tackled. One attempts the most obvious and
reasonable methods first. You may use the methods many times be-
fore you realize some other means of solution is required. Your
behavior changes - you have a new approach to the problem, Ima-
gine, in a general way, a chess or checker game, Strategies are
the plans you utilize in winning these games. You attempt decep-
tion; you attempt plays that are too obvious; you might make rapid
moves in an effort to hurry your opponent, You try to plan plays
that are complex enough not to be easily noticed by your opponent,
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Suddenly you discover that one of many techniques is more success-
ful against your opponent than others. You exploit the technique,
the strategy, and go on toward winning the game, By the time your
opponent 'catches on'! to your method, perhaps you.are already in
the process of refining a new strategy.

. A personm attempting to solve a crossword puzzle may try to
think of the solution outright first, He may then look at the few
Ietters of the word that he has and try to imagine a word around
them, This being unseccessful, he may either consult the diction-
ary, ask a friend, or get more letters into the word by attempting
ano%her part of the puzzle which ties in with the unsolved portion
which was tried first. He uses many approaches in his efforts to
to produce a solution,

Perhaps these examples will be sufficient to give you an
idea of what 1s generally meant by strategy in the solution of
verbal and game type problems, Remember, your strategies are the
various approaches which you use to try to produce solutions to
problems, One strategy may yleld many solutions or few., You may
utilize many strategies during the course of solving a problem;
you may use one strategy over and over again in producing differ-
ent kinds of solutions. You may come back to a strategy at dif-
ferent times during problem solving, Your strategies are the
different ways that you respond to the stimulus (problem) situs-
tion, :

Now, if you will try to keep this information in mind, for
a time, we will direct our attention to adifferent aspect of this
experiment, We will return to this topic in a few minutes, If
you have time, try to review the major points of what you have
Just read.

STOP - Do not turn page until you are given the signal to do so.
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WORD CONSTRUCTION GAME

This is a game in which you wiIll construct words out of a
Basic Letter Combination (BLC) which you will have inm front of
you while you work, After some time with each letter cambination
you will work orr a different letter combination, As you work
you will turn over the pages so that the previous letter combirs-
attion you have worked on wiIl not be visible,

The rules you should follow are these:

1, Use any number of letters you wish out of the basic
letter combination - from one to as many letters as there are
in the letter combination,

2, Use each letter only once in g given word, Of course
you can construct many words using the same letter once each time
as a part of each single word,

3. -Construct only English words. Foreign words do not '
count, Neither do prefixes or suffixes (eog., "pre-'" or "-ing"),
A improperly spelled word is not counted, and neither are abbrev-
iations and contractions.

4, Construct no proper nouns, that isy; no name whose first
Ietter would be capitalized,

Try the following letter combination: MDEA

Some of the words you could make would be: A, MAD, MA, DAM, DAME
and ME, DE would not be usable under the rules because it 1s a
foreign word meaning "of" in several languages, and not an Eng-
lish word, MAE also would not county since it is a proper noun -
the name of a specific girl, which name would always have the
first letter capitalized, You could not use MADAM because that
would mean that you were using the letters 'm'' and "a" twice in
the same word, Remember, use each Ietter onTy once imr each word
you construct, use rmo proper nouns, use no forelgn words, and
use either singular or plural, but not both, These words would
not county and would just slow you down,

PRINT the words you construct, starting under the Basic
Letter Combination at the upper Ieft of the page., Your score
for each letter combination will be the number of acceptable
words constructed from it im a given period.

STOP «~ Do not turn page until you are givem the sigmal to do so,
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STRATEGY TRAINING (SFECIFIC)

Look briefly back at the sheet of solutions that you just
produced. You should have no solutions that are usually capital-
ized (proper names), no foreign words that could not be found in
a standard American dictionary, and no prefixes or suffixes (parts
of words), Only the letters in the Basic Letter Combination can
be used and each of these can be used only once in a given solution
Did you produce some unacceptable solutions? This first trial was
for practice. If you had some questionable solutions, try not to
make these mistakes on subsequent trials,

Now that we have had an opportunity to practice on this word
construction game (hereafter it will be referred to as the Stand-
ard Anagram Task), we will recall some of the general things that
were said about strategy in the beginning of this hour and discuss
strategy in connection with the Standard Anagram Task, The gen-
eral statements made about strategy in problem solving all apply
here, as you work on tasks such as the one that you just finished,
In the Standard Anagram Task you find yourself confronted with a
problem and it is up to you to find ways to solve this problem,
Your job is to perform the task as your abilities and ingenuity
will allow,

You may have been thinking of problem solving strategies
previously, while we were examiningsome, and you likely remember
the examples that were given in connection with the chess game, and
so on. When you think of problem solving strategies in connection
wlth the Standard Anagram Task, you will often be obliged to think
of explaining them in a slightly different way., One of your big-
gest jobs will be to get your strategies into words., You are going
to be asked to explain the strategies that you are using in pro-
ducing solutions to the Basic Letter Combinations.

Let us examine some examples of what would not be considered
strategies., Mere descriptions of what you are doing Wow I am
Iooking at the Basic Letter Combination." or "I went back to a
strategy used previously.") will not be acceptable statements of
strategy - no credit will be given for them., Also unacceptable
will be very general statements that are not linked with anything
in this specific task and hence, meaningless ("I went from the
general to the particular." or "These solutions came by associa--
tion."). BEverything in this world is either from the general to
the particular or vice versa; also, everything isfassociated or
related to everything else do not %eIl us very much, Just list
strategies that are specific to this task and try to word them
well., You should attempt to notice exactly what you are doing
while you are solving these problems., The purpose of the experi-
ment is to gain a clear understanding of what processes and meth-
ods you are using,

Try to state your strategies in the most molecular, that
1s, the simplest terms possible. Boil them down to their simplest

elements. Do not make a statement about strategy that contains
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two or three strategies subtly concealed within it. This can-
nearly always be avoided, Try to separate them out- then list

them one after another, Howevery, if you are using a multiple stra-
tegy and cannot reduce it to its elements, by all means list it sgo
that the experimenter will have the advantage of the information
contained within it.

You will be working more than one anagram problem in the
course of this experiment, State the strategles over and over for
each Basic Letter Combination that you use the strategy on. Do
not merely list the strategy once and let that cover everything
following., List the strategy each time you use it.

Once again, remember that no foreign words (ja, el) will
count; nor will proper nouns (Idahoy Suzan, etc,); nor will pre-
fixes and suffixes (pre-, ex-), Questionable solutions will be
checked against the dictionary. Improper solutions will waste
your time and hurt your overall performance and score.

STOP — Do not turn page until you are given the signal to do so.
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Whemr you are given the signal to begin, turn the page and
begin working on the anagram problem, Write down as many solu-
tions as you possibly can, following the Standard Anagram Task
rules, Remember, the rules state that only the letters in the
particular combination shown in the upper left hand corner of the
page can be used, that each letter can only be used once in con-
structing a particular word, and that no foreign words, prefixes,

suffixes, or proper names will count, BRemember to PRINT all
solutions legibly.

STOP ~ Do not turn page until you are given the signal to do so.
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Basic Letter Combination SCORE |
TOFRES "
1, 26,
2o 27,
3. 28,
L, 29,
5 30,
6, 31,
70 32
8. 33.
9. 3k,
10, 35,
11, 36,
12, 37,
13. 38,
1k, 3%
15, 40,
16, 4,
17. L2,
18, L3,
19, Ll
20, 45,
21, 46,
22, 47,
23, L8,
2, L9,

25, 50,
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Basic Letter Combination SCORE
DECIRT

1, 26,
2. 27,
36 28,
L, 29,
9o 30,
6o 31,
7o 32,
8. 33,
% 34,
10, 35.
11, 36.
12, 37.
13. 38,
1k, 39.
15, 40,
16, 41,
17. k2,
18, L3,
19, Ly,
20, L5,
21, L6,
22, 47,
23. 48,
24, 49,

250 500
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Basic Letter Combination SCORE
YANERL

I, 26,
20 27.
3. 28,
4, 29,
e 30,
6. 31,
70 32.
8o 33.
9 34,
10, 35,
11, 36.
12, 37.
13, 38.
1k, 3%
15. LT R
16, 41,
17. 42,
18, 43,
19, W,
20, L5,
2. 46,
22, 47,
23. L8,
24, 49,

250 50 [
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On this page please describe in one sentence each, the differ-
ent strategies used in solving the preceding anagram problem, Use
a complete sentence to identify each strategy; that is, each method
used to find solutions, Remember, strategies are to be broken down
into the simplest form possible and Iisted one after another in a
one, two, three fashion, You may turn back and examine the trial
sheet, if yor wish, Be concise, compIete and clear., WRITE Iegibly.
When you understand these instructions - BEGIN
1,

20
3o
L,
5o
6o
76
8.
%
10,
11,
12.
13,
14,
15.
16,
17.
18,
19,
20'0

Use other side if needed
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GENERAL INSTRUCTIONS - PHASE II

We are beginming the second and most important phase of this
experiment, For the next hour you will perform under actual,
varied conditions using the Standard Anagram Task as an experiment-
al basis, As you will remember, the First Phase of this experiment
was primarily a training phase to familiarize you with all aspects
of the task, Although the first (training) phase will furnish
valuable scientific information, it is primarily this second phase
that will furnish the data of this experiment, PIease do the best
job that you possibly can, Remember, you will be showing your
ability to perform on this experiment in a number of different ways,

You are now familiar with the Standard Anagram Task and have
had experience with it, Remember, the rules state that only the
Ietters in the particular combination shown in the upper left hand
corner of the page can be used; that each letter can only be used
once in constructing a particular word; and that no foreign words,
prefixes, suffixes, or proper names count,

Please do not turn to following sections until it is time
to do so, When you do, turn the pages all the way over so that

you only have one page before you, unless you specifically are
instructed to do otherwise,

Do not score your work in this phase as you d4id in the first.
All scoring from here on will be done by the experimenter after
the experiment is completed. You can find out your scores later
from the experimenter.

You probably remember that in the first, or training, part
of this experiment, the timing of each part that you worked on
was done by the experimenter, Due to the varied conditions of
the experiment from this point on, and the complexity of coordi-
nating the timing of these conditions, it wilI be necessary for
each person to act as his or her own time-keeper., It is extremely
important to the outcome of this experiment that the time limits
that you find marked in each section of your booklet be observed
exactly, If this is not done, understand that it will be impos=-
sible for us to compare your performance with that of the other
subjects working on the same conditlon as you are. From this
point on, the experimenter will do nothing other than call your
attention to the time each minute by announcing the exact time,
He will also stop you at the end of the hour since the conditions
of the experiment are set up so that most will finish at the same
time, Some will finish 10 or 15 minutes earlier than the rest.
At the end of the hour, time will be provided for you to make a
brief evaluation of the experiment and your opinion of your per-
formance in it, However, please try to avoid mistakes in timing
since they only slow up the analysis of the data, and if gross
enough, may make your data unusable,

At the front of the room you will see a large clock. The
experimenter will give you the signal to begin and each one (1)
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minute interval will be announced throughout the hour. At the
top of each section of your experimental booklet you will find the
time allotted for that sectiom, When you turn to each section,
Iook at the clock and immediately jot down at the top of the page
the time that you are to turn to the next section, That is, if
you turn to a section at I5 minutes after the hour and the %ime
limit for that section is ten minutes, write __:25 at the top of
your page, in the space provided, Then when the experimenter
announces this time, having written it down once, your attention
will be arrested more readily and you will recall that it is time
for you to turn to the next section. Promptly turn to the next
section of the experiment when the time is up for the section that
you are working on, or you will not finish by the end of the hour,
The time l1imits for each section are to the full minute. You will
find it most convenient timing this if you begin your time inter-
vals on the new minute, i, e, when the second hand is at twelve,
This is when the minutes will be announced, If you finish reading
instructions or some other section before the minute is up, wait
until the new minute before turning to the next section and be-~
ginning the timing of the new section, Your timing will be most
accurate if you do this, ’

At times you will think that the time allowed for a section
1s too great., However, do not turn on to the next secfion before
the time 1limit is up, Continue to work on the section you are on.
Just when you think that you cannot produce any more solutions to
the problem you are working on, you will come up with an idea
that will yield more informatiom for the experiment. You have
Tikely experienced this already, Continue working earnestly
until the time limit is reached,

STOP -~ Do not turn page until you are given the signal to do so,,
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INSTRUCTIONS » Condition RS

TIME LIMIT - I MINUTE Check clock at front of room, Note here
the time at which you are going to turn to next page:

When the minute is up for reading these instructions, turn
the page and begin solving the anagram problem. Find as many
solutions as you can consistent with the rules for the Standard
Anagram Task, Try not to let anything interfere with your pro-
duction of the most solutions possible,

Remember that you are going to be asked to recall and record
the strategies that you use, You will be asked to write complete
sentence explanations describing these strategies when the trial
is completed, Notice as you go along the methods you are using
for producing solutions.

Remember to PRINT all solutions legibly.
After one (1) minute - turn page and BEGIN
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SOLUTION SHEET - Conditions RS, PL, CL, CM-1, CM-2

TIME LIMIT - 15 MINUTES Check clock at front of room, Note here
the time at which you are going to turn to next section:

Basic Letter Combination
IBRYCETA
L
2o
30
o
Do
6
70
8,
%
10,
11,
12,
13.
14,
15.
16,
17,
18,
19.

Use next page if necessary
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Basic Letter Combinatiomn: You may look back at the solu-
tions on the preceding page whene

IBRYCETA ever you wish,

21.

220

23.

24,

2%,

26.

35.
36,
37.
38,
39.
4o,
b,
42,
43,
e,
45,

STOP -~ End of section
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STRATEGY SHEET - Condition RS
TIME LIMIT - I0 MINUTES Check clock at front of room. Note here

the time at which you are going to turn to next section:

Record on this page in complete sentences the strategies that
you used in solving the anagram problem, Record in the most mole-
cular form possible - break your strategies into their simplest
elements, Record them one after another; one-two-three fashion,
You may turn back at any time and examine the Solution Sheet in
order to refresh your memory., Be as concise, complete, and as
clear as you can,

WRITE your strategies legibly. As soon as you understand
these instructions - BEGIN

1.
2¢0
3.
L,
%5
6.
70
8,
%
10,
11,
12,
13.
1k,
15,

Use next page if necessary
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STRATEGY SHEET -~ Condition RS

16,
17.
18,
19,
20,
21,
22,
23,
P
25,
26,
27.
28,
29,
30,
31,
32,
33.
e
3%
36,
37,
38,
3%
40,

STOP «~ End of section
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SOLUTION SHEET - Condition RS, PL, CL, CMel, CM=2

TIME LIMIT - 15 MINUTES Check clock at front of room, Note here
the time at which you are going to turn to next section:

Basic Letter Combination
GUOCHNTI
Yo
20
3.
4,
Do
6o
7s
8.
%
10,
11,
12.
13.
14,
15.
16.
17.
18,
19,
20,

Use next page if necessary
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Basic Letter Combination You may look back at the solu-
tions on the preceding page

GUOCHNTI whenever you wish,

21,

22,

23.

24,

25,

26,

28,
29.
30.
31.
32..
33.
..
35.
36,
37.
38.
39.

LI,
L2,
3.
L,
#5e

STOP - End of sectlion
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INSTRUCTIONS (1) - Condition PL

TIME LIMIT - 1 MINUTE Check clock at front of room, Note here
the time at which you are going to turn to next page:

When the minute is up for reading these instructions, turn
the page and begin listing all of the strategies, in complete
sentence form, that you intend to use on the next anagram problem.
You know by now what strategies are, Record them in the most
molecular form possible - break your strategies into their simplest
elements, Record them one after another in a one-two-~three fashion,

Be as concise, complete and clear as you can be,

When the anagram problem is completed, you will again be
asked to record all of the strategies you use. Notice as you go
along the methods you are using for producing solutions.

Remember to WRITE all strategies legibly.

After one (1) minute - turn page and BEGIN
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STRATEGY SHEET (FIRST) - Condition PL

TIME LIMIT - 3 MINUTES Check clock at front of room. Note here
the time at which you are going to turn to next page:

Begin recording the strategies you intend to use on the
next gnagram problem. WRITE leglibly. BEGIN

I,
2,
3
%,
e
6.
7o
8.
9
10,
I1.
12,
13,
1k,
15.
16.
17.
18.
I9.
20,
21,
22,
23
2k,
25
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INSTRUCTIONS (2) = Conditiom PL

TIME LIMIT - 1 MINUTE Check clock at front of room, Note here
the time at which you are going to turn to next page:

When the minute is up for reading these instructions, turn
the page and begin solving the anagram problem., Find as many
solutions as you can consistent with the rules for the Standard
Amagram Task, Try not to let anything interfere with your pro-
duction of the most solutions possible,

Remember that you are going to be asked to recall and record
the strategies that you use., You will be asked to write complete
sentence explanations describing these strategies when the trial
is completed, Notice as you go along the methods you are using
for producing solutions,

Remember to PRINT all solutions legibly.
After one (1) minute -~ turn page and BEGIN
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STRATEGY SHEET (SECOND) - Condition PL

TIME LIMIT - 10 MINUTES Check clock at front of room., Note here
the time at which you are going to turn to next section:

Record on this page, in complete sentence form, the stra-
tegies that you used in solving the anagram problem. Record them
in the most molecular form possible - break your strategies into
simplest elements. Record them one after another in one-two- three
fashion, You may turn back at any time and examine the Solution
Sheet in order to refresh your memory. Do not look back at the
first Strategy Sheet, Be as concise, complete and clear as you
can, WRITE your strategies legibly,

As soon as you understand these instructions - BEGIN
1.

2o
3o
L
R
6,
7o
8o
%
I0,
11,
12,
13.
1k,
I5.
16,
17.
18,
19.

20,
Use next page if necessary
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STRATEGY SHEET (SECOND) - Condition PL
21.
22,
23
2k,
25,
26,
27,
28,
29.
30.
31,
326
33
3%,
3%
36,
37.
38,
3%
Lo,
L1,
L2,
434
L,
45,

STOP ~ End of section
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INSTRUCTIONS - Conditiom FW

TIME LIMIT - 2 MINUTES Check clock at front of room., Note here
the time at which you are going to turpto next page:

When the time is up for reading these instructions, turn the
page and begin solving the anagram probles. Find as many solutions
as you can consistent with the rules for the Standard Anagram
Tasks Try not to let anything interfere with your production of
the most solutions possible,

Notice, when you turn the page, that the Solution Sheet is
divided down the center. You are to list the solutions down the
left side of the Solution Sheet and record strategy information
down the right side, opposite the solution that the strategy
produced. List the strategy for each solution, Strategies are
to be written in the form of a few words - no more than three or
four., Make these few-word descriptions as clear as you can.
After the trial is completed, you will be given time to expand
these short, few-word indications of strategy into full, complete
sentence form, Once a strategy is jotted down in the form of a
few words, it does not have to be written down again, Bach time
the strategy occurs subsequently, write the number of the solution
where the strategy was first used and recorded. When the trial
time is up, every solution will have opposite it either a one to
four word strategy description or a number showing the solution
number where the description was written down earlier,

PRINT all solutions legibly - WRITE all one to four word
descriptions legibly.

After two (2) minutes - turn page and BEGIN
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SOLUTIDN SHEET - Condition FW

TIME LIMIT - 15 MINUTES Check clock at front of room., Note here
the time at which you are going to turn to next section: 20

Basic Letter Combination
IBRYCETA
1.
20
3.
L,
5e
6o
7o
8.
90
0.
11,
12,
13.
14,
15,
16,
17,
18,
19,
20,

Use next page if necessary
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Basic Letter Combination You may look back at the sol-
IBRYCETA 3ﬁéggiegn&ggewgggfeding page

21.
22,
23.
2k,
25.
26,
27,
28,
29
30.
31,
32,
33.
34,
3%,
36,
37.
38.
3%
40,
L,
42,
43,
Lk,
L5,

STOP - End of section
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STRATEGY SHEET -~ Condition FW

TIME LIMIT - 10 MINUTES Check clack at front of room. Note here
the time at which you are going to turn to next section:

On this page list the few-word strategy indications, referring
back to the previous page, where you originally wrote them down,
Next to each write a full-sentence statement of the strategy. Put
the phrase and the sentence explaining it side by side, diction-
ary-like., Do this for each different strategy that you noted while
solving the anagram problem, List each different strategy only
once, Record in the most molecular form possible - break your
strategies into simplest elements, You are merely
expanding your few-word indications of strategy into full-blown
sentences explaining them. Be as concise, complete and clear as
you can., WRITE your strategies Iegibly.

As soon as you understand these instructions - BEGIN
1.

2o
3
L,
Se
6.
7
8.
9.
10,
11,
I2.
13.
Ik,
15,
16,
17,

Use next page if necessary
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STRATEGY SHEET - Conditiom FW
18,
19,
20,
21,
22,
23,
24,
25
26.
27,
28,
29,
30,
31.
326
33.
34,
35
36,
37,
38,
39.
40,

STOP « End of section
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SOLUTION SHEET - Condition FW

TIME LIMIT - 15 MINUTES Check clock at front of room., Note here
the time at which you are going to turn to next section:

Basic Letter Combination
GUOCHNTI
1.
2
30
L,
9e
6.
7o
8.
%
10,
1T,
12,
13.
1k,
I%
16.
17.
18,
19.

Use neXt page if necessary
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Basic Letter Combination You may Iook bBack at the sol-
utions on the preceding page
GUOCHNTI whenever you wish.

29
26,
27,
28,
29
30,
3L,
32,
33.
4.
35.
36,
37.
38,
39
40,
L1,
Lo,
43,
4k,
45,

STOP - End of section
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INSTRUCTIONS - Condition CS

TIME LIMIT - 2 MINUTES Check clock at front of room. Note here
the time at which you are going to turn to next page:

When the time is up for reading these instructions, turn the
page and begin solving the anagram problem, Find as many solu-
tions as you can consistent with the rules for the Standard Ana-
gram Task, Try not to let anything interfere with your produc-
tion of the most solutions possible,

Notice, when you turn the page, that the Solution Sheet is
divided down the center., You are to list the solutions down the
Teft side of the Solution Sheet and record strategy information
down the right side, opposite the solution that the stratepgy
produced, List the strategy for each solution. Strategies are
to be written in complete sentence form on the Solution Sheets.
Once a strategy is written out in full, complete sentence form,
it does not have to be written out again., Each time the strategy
occurs subsequently, simply write the number of the earlier sol-
ution where the strategy was first stated. You will pot have
an opportunity to add to or change these statements of the stra-
tegies after the completion of the trial. Record your strategies
in the most molecular form possible - break your strategies into
simplest elements, Make them as concise, complete and clear as
you can the first time. When the time is up, every solution will
have opposite it, either a full, complete sentence explanatiom of
the strategy used, or a number showing where the complete sentence
explanation was written earlier on the page.

PRINT all solutions legibly - WRITE all complete sentence
strategy explanations legibly,

After two (2) minutes - turn page and BEGIN
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SOLUTION SHEET - Condition CS

TIME LIMIT - 25 MINUTES Check clock at front of room. Note here
the time at which you are going to turn to next section:

Basic Letter Combination
GUOCHNTT
1.
2o
3o
%o
90
6o
70
8,
e
10,
Il,
12,
13,
i,
15,
16,
17,
I8,
19,
20,

Use next page if‘qecessary
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Basic Letter Combination You may Yook back at the sol-
GUOCHNTI 3§é§ge.gny§§ew§§§feding page

21,
22,
23.
2k,
25,
26,
27.
28,
29
30,
31,
32,
33.
34,
35
36,
37,
38,
3%
LTo
h1,
42,
43,
Ly,
45,

STOP -« End of sectionm
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SOLUTION SHEET - Condition CS

TIME LIMIT - 25 MINUTES Check clock at front of room., Note here
the time at which you are going to turn to next sectiom:

Basic Letter Combination
IBRYCETA
I,
2.
3.
%,
Do
6o
75
8.
%
10,
11,
12,
13.
1k,
15.
16,
.17,
18,
19.

Use next page if necessary
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IBRYCETA

2L,

22,

23,

2k,

25,

3%
36,
37.
38.
39
%0,
41,
L2,
43,
L,
45,

STOP - End of section

Corts

You may look back at the sol-
tions on the preceding page
whenever you wish,
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INSTRUCTIONS - Condition CL

TIME LIMIT - 1 MINUTE Check clock at front of room, DNote here
the time at which you are going to turn to next page:

When the minute is up for reading these instructions, turm
the page and begin solving the anagram problem, Find as many
solutions as you can consistent with the rules for the Standard
Amagram Task, Try not to let anything interfere with your pro-
duction of the most solutions possible,

At the conclusion of the trial you will be asked to indicate,
by checking a checklist of strategies, the ones that you used to
produce solutions to the anagram problem, Notice as you go along
the methods that you are using for producing solutions. Remember,
you will be asked to recall and record your use of them,

Remember to PRINT all solutions legibly.
After one (1) minute -~ turn page and BEGIN
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STRATEGY SHEET - Condition CL

TIME LIMIT - IO MINUTES Check clock at front of room. Note here
the time at which you are going to turn to next section:

Begin reading down through the strategies on this checklist.
When you come to one that you are quite sure you used to produce
solutions to the anagram problem, put a check-mark in front of it.
You may turn back at any time and examine the Solution: Sheet inm
order to refresh your memory. Be careful - check only those that
you are reasonably certain that you have used, Check the stra-
tegies that you used whether they were sucessful or unsuccessful
inm producing solutions, The strategies listed here by no means
represent all possible strategies to be used in the solutioin of
anagram problems, If you do not see a particular strategy on
the checklist, which you used, write it in at the end. Use your
left-over time for thinking of any additional strategies that
you used.

The abbreviation BLC refers to Basic Letter Combination

As soon as you understand these instructions - BEGIN
Pick out small solutions intaet from the BLC

Add to common beginning consonant groupings; i.e. ST, CH
Add different vowels into basic consonant groupings

Picking solutions from the BLC in the same order but skipping
Tetters

Reversing solutions

Change one or two letters of solutions previously produced
Find solutions rhyming with solutions previously produced
Concentrate on BLC until solutions come spontaneously
Deliberate random re-ordering of the letters of the BLC

Check out consonant and vowel patterns frequently occurring
in English

Conscious efforts not to relax

Conscious efforts to relax

Produce one and two letter solutions first

Add to small solutions
Pronounce solutions different ways for sound cues to new

solutions
Turn page
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Pronounce letters and groups of letters in different ways
for sound cues to new solutions

Use various bullding combinations: Consonant-Vowel~Consonant;
CWC; CCV; and so on,

Break BLC into sections - small solutions more obvious
Go through BLC forwards and backwards

Take one letter of BLC and try to fit it into wvarious com-
binations

Substituting different vowels and different consonants into
solutions already produced

Use the BLC as a solution if it is a meaningful word

Check for opposites of solutions in meaning, which were
previously produced,

Add new groups of letters to solutions; in front, in back,
in the middle, etc.

Consciously attempt to avoid fixation
Randomly combine letters

Bogin by putting letters where they frequently or usually
occur in words

Re-arrange the BLC for new perceptions
Change the tense of verdb solutions

Use E (or some other letter) often becmuse of its frequency
of usage in words

Re~write the BLC vertically for new perceptions

Look and think of objects, events, angthing; then test for
fit into the BLC (visual imagery).

Patterns of some groups of solutions with same number of lete
ters

Patterns of some groups of solutions suggest patterns to be
used with other groups of letters

Search sgecifically for solutions with many letters - large
words '

Produce solutions with common meanings

Recall odd, short words from cross-word puzzles and trying
them in BLC
Turn page
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Concentrate upon and saturate yourself with Ietters of the
BLC to the exclusion of all else for a time

Actively suppress previous strategies for a fresh approach

Use the BLC letters in alphabetical order

Anagram previous solutions produced

Write any other strategies you used below:

STOP -~ End of Section
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PREFERENCE SELECTION (1) - Condition CM-1l

Below you will find listed groups of three activities.
Indicate your preference for these activities in terms of the one
in each group of three that you would like most to do and the one
you would least prefer doing. This is not a test -~ there are no
right or wrong answers., Your selections are merely what you pre-
fer doing; as an individual,

In each group of three, mark an 'M' for Most behind the
activity you most prefer, and an 'L' for Least behind the activ-
ity you least prefer. One activity in each group of three will
not be marked.

Some of the activities presume preparation or training.
Assume that you have the necessary training: that you are equally
familiar with all of the activities.

Make a cholice of most and least no matter how appealing or
un-appealing the three activities are. '

Take as much time as you wish, It is not necessary that you
finish all of these within the allotted time. Make certain your
choices are correct for you., If you finish early, you may re-
check your choices to be sure they are what you want them to be,

You will be doing more of these as the experiment progresses.
They will be done in the same way. These instructions will not
be repeated in thelr entirety.

BEGIN when you understand the above instructions,

1. While traveling, take special notice of people
2, While traveling, take special notice of scenery
3, While traveling, take special notice of crops

1. Help a blind student read lessons
2. Count traffic passing a certain point
3. Survey public opinion by interviewing people

1. Frequent amusements at a carnival
2. At a county fair, survey the canned goods
3. Look at livestock at a country fair

l. Work out in a gymnasium
2. Play softball
3. Go fishing

1, Brouse a library
2. Listen to a large orchestra rehearse
3. Go to an aguarium
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PREFERENCE SELECTION (1) - Condition CM-1

Collect famous people's signatures
Be a butterfly collector
Collect pieces of various types of wood

Look at famous paintings
Look at an exhibition of transportation means
Look at new types of laboratory equipment

Be a vegetable salesman
Play the organ
Be a vegetable grower

Be the social committee chalrman for a club dance
Decorate the dance hall
Be in charge of announcements for a dance

Go to a museum of science
Go to an advertising agency

Go to a typewriter factory

Read stories to people who are ill
Teach a dog new tricks
Dismantle and repair a toy.

Study sketching
Study biology
Study metal work

Build bird houses
Draw pictures of birds
Write about birds

Tinker with broken machines
Be a piano player
Sketch scenes

Learn how to grow good fruit
Learn how to make things of plastic
Learn how to photograph wild animals

Advise people in a newspaper column
Raise champion dogs
Study the effectiveness of various types of advertising

Be a contract bridge authority
Be a soil erosion authority
Be a billboard advertising authority

Browse a motion picture studio
Visit a mountainous national park
Walk through an o0ld battlefield
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PREFERENCE SELECTION (1) - Condition CM-I

1. Learn about famous public figures
2, Study conceptions of the ideal world
3. Read about early pioneer's lives

1. Counsel people about their personalities
2. Trap rare animals
3. Be a bank worker

1. Discuss problems of modern life
2,. Discuss literary works
3. Discuss amateur astronomy

I. Be around average people
2. Be around people with unorthodox ideas
3. Be around carefree and outgoing people

I. Help citizenship applicants to learn English
2. DBe a stockbroker
3. Be a fine chef

1. Grow new types of flowers
2, Advertise for a florist
3. Fill orders in a floral shop

l. Direct propaganda research
2, Be a university dean
3. Be a color photographer

1. Draw historical pictures
2. Develope new frults
3o Coach a winning team

1., Help in a scientific Iaboratory
2. Score examination papers
3¢ Play an instrument in an orchestra

1l. Write histories of organizations

2. Search for historical information
3. Write musical plays

STOP - Do not turn page until you are given the signal to do so.



Corts
BREFERENCE SELECTION (2) -~ Conditiom CM-1

Below you will find listed groups of three activitiles,
Indicate your preference for these activities in terms of the one
in each group of three that you would like most to do and the one
you would least prefer doing., Remember, in each group of three,
mark an 'M' for Most behind the activity you most prefer, and an
'L! for Least behind the activity you least prefer. One activity
in each group of three will not be marked, Assume that you have
the necessary training for all of the activities, Make a choice
whether all or none of the activities in the group are appealing
to you. Take as much time as you wish - it is not necessary that
you finish all of these in the allotted time. Make certain your
cholces are correct for you., If you finish early, re-check your
choices to be sure they are what you want them to be,

BEGIN when you understand the above instructions,

l. Be an English teacher
2, Take telephone orders for merchandise
3. Survey public opinion over the telephone

1. Be a department store buyer
2. Hold job interviews
3. Be a cowboy

1, Be in charge of employment practices
2s Write wildlife articles
3. Give personal advice in a newspaper column

1. 8tudy modern business methods
2. Study foreign customs
3. Study modern farming

1. Work in an arctic weather station
2. Work in a city weather station
3. Work at a mountain weather station

1. Be an eminent scientific research director
2. Be an eminent social worker
3. Be an eminent literary critic

1. Design stage scenery
2. Chemically analyse new tooth paste
3. Direct home repair of household articles

I, Interview applicants for relief
2. Research the effectiveness of types of sales letters
3. Develop efficlent office work methods

I, Go to a fine art museum
2. Go to a slum recreation center

3. Go to a famous medical center



Corts
PREFERENCE SELECTION (2) - Condition CM-I

1., Hire and fire company workers
2. Interviewing and counseling unsatisfactory workers
3. Counsel and promote exceptional workers

1, Compile a slang dictionary
2, Develope a hay fever cure
3. Develope good office procedures

1, Study dramatic history
2. Study forms of early nmusic
3. Study the effects of language on behavior

1. Chemically analyse new commercial products
2. Develope artificial Iung which user can wear while moving
3. Chart business conditions.

1. Pass out advertising on a street corner
2. Count traffic on certain streets
3. Direct traffic

1., Exercise crippled children
2. Grow vegetables for market
3. Teach weaving and basket-making

1. Collect money for community projects
2. Report progress of community drives
3. Record pledges of support for community projects

1. Arrange a big wedding
2. Address invitations for a big wedding
3. Write newspaper report of a big wedding

1. Be a novelist
20 Conduct psychological research on music
3. Be a pottery maker

1. HResearch selling methods
2. Be a postal worker
3. Be & chicken farmer

1. Report current events in a newspaper
2. Lecture on chemistry
3. Be a vocational counselor

l. Allow a trusted person to deceide for you all of the time
2. Allow a trusted person deceide for you some of the time
3. Make all of your own decisions

1., Be a department store supervisor
2. DBe a television researcher
3. Direct recreation for welfare organizations



PREFERENCE SELECTION (2) -~ Conditiom CM-I

1.
2.

3e

1.
20
3’0
1.

20
3.

STOP - Do not turn page until given signal to do so.

Supervise clerical work
Interview job applicants
Work as a private secretary

Draw comic strips
Write advertising
Work on a truck farm

Experiment with candy recipes
Tell stories to children
Paint water colors

Be a chemical researcher
Interview job applicants
Be a newspaper feature writer

Sketch interesting scenes
Test various types of sails on boats
Write essays in different styles

Sell tickets to plays
Prepare copy for programs and tickets
Handle finances for a play

Analyse costs of producing appliances

Procure finances for appliance production

Train people in the use of appliances

Corts



Corts
PREFERENCE SELECTION (3) - Condition CM-1

Below you will find listed groups of three activities.
Indicate your preference for these activities in terms of the one
in each group of three that you would like most to do. and the one
you would Ieast prefer doing. Remember, in each group of three,
mark an 'M' for Most behind the activity you most prefer, and anm
L' for Least behind the activity you least prefer. One activity
in each group of three will not be marked., Assume that you have
the necessary training for all of the activities. Make a choice
whether all or none of the activities in the group are appealing
to you., Take as much time as you wish - it is not necessary that
you finish all of these in the allotted time. Make certain your
choices are correct for you. If you finish early, re-check your
choices to be sure they are what you want them to be.

BEGIN when you understand the above instructions,

1. Study the cause of various diseases
2. Read success stories
3. Learn how to raise livestock

l. Be around strangers
2. Be around people you know well
3. Be around strangers and people you know well

1. Sell artist materials
2. Grow flower seeds
3. Raise white mice for experimentation

1. Do laboratory experimentation
2. Build furniture
3. Be an insurance salesman

1. Be a postal worker
2. Read manuscripts to be published
3. Road~test automobiles

l. Be a jewel cutting expert
2. Conduct chemical research
3. Comment about music oil: the radio

1. Help sick people
2. Be a musical instrument salesman
3. Repair appliances

1. Make flower pots
2. Supervise the making of flower pots
3. Work on methods of making flower pots



PREFERENCE SELECTION (3) - Condition CM-1

Add up food bills in a cafeteria
Instruct the building of model planes
Keep records of scientific research

Be a playground director
Cook in a restaurant
Be a chemical salesman

Assemble a collection of tools
Make a scrapbook of paintings
Assemble an emergency first aid kit

Be an amateur play director
Print the tickets for a play
Be a playwrite

Compete with someone who usually wins
Compete with someone who rarely wins
Compete with someone of your own ability

Prepare advertising for appliances
Cost analyse the production of appliances
Sell appliances

Write a newspaper gossip columm
Write a newspaper column of personal advice
Write a: gardening column for a newspaper

Explore
Desigm
Invent

Be a cherry picker
Drive a farm tractor
Work om Iaboratory chemistry

Study public specking
Study sociology
Study story writing

Operate a calculator
Assemble a calculator
Sell a calculator

Be a shipbuilder
Be a Iabor arbitrator
Write music

Corts



PREFERENCE SELECTION (3) - Conditiom CM-1

Lo
2.
3.
1.
20
3.

2o
3.
L,
2e
36

20
3.

Sucecessfully sell tractors
Be a certified public accountant
Work as a tax authority

Develop efficient office methods
Do practical nursing
Develor- cooking recipes

Repair appliances
Build a fireplace fire.
Type a friend's Ietter

Manage a music business
Design buildings
Research community soclial conditions

Tinker with mechanical devices
Play checkers
Play chess

Keep business records
Experiment in flower growth
Be a personal problem counselor

Be a professional fisherman
Select trees for cutting
Paint automobiles in a factory

Be a social service visitor
Be a famous person's social secretary
Prepare advertising

Write true magazine stories
Write on poultry raising
Write on first aid.

Be a head waiter
Compile lists of addresses
Care for sick people

Corts

STOP -~ Do not turn page until given the signal to do so.



Corts
PREFERENCE SELECTION (4) - Conditiom CM-1

Below you will find listed groups of three activities.
Indicate your preference for these activities in terms of the one
in each group of three that you would like most to do and the one
you would least prefer doing. Remember, in each group of three,
mark an 'M! for Most behind the activity you most prefer, and an
'L! for Least behind the activity you least prefer. One activity
in each group of three will not be marked, Assume that you have
the necessary training for all of the activities, Make a choice
whether all or none of the activities in the group are appealing
to you., Take as much time as you wish - it is not necessary that
you finish all of these in the allotted time., Make certain your
choices are correct for you, If you finish early, re-check your
choices to be sure they are what you want them to be,

b

BEGIN when you understand the above instructions,

l; Study the psychology of convincing people
2. Build clay models
3. Work as a prompter in a dramatic production

1. Work as a physician
2. Work as a sculptor
3. Work as a Journalist

1. Answer letters of enquiry for a business
2., Compile sales data
3. Order materials for business

1. Research propaganda methods
2. Study office-efficiency systems
30 Study United States immigration

1. Check for errors in reports
2. Be a dishwasher
3. Be a cook

1. Teach architecture
2. Procure advertisements for newspapers
3. Be a watch repairman

1. Cook meals
2. Repair toys
3. Shampoo hair in a barbershop

1. Hunt rare animals
2. Fight native epidemics
3. Work at social welfare



Corts

PREFERENCE SELECTION (4) - Conditiom CM-1

Paint portraits
Research the causes of earthquakes
Work as a mechanical engineer

Plan budgets for people on relief
Label books in a library ‘
Be an expert surgeon

Be a store salesman
Be a rancher
Be a publisher

Be a mathematics professor
Be a university publicity director
Be a foreign language professor

Learn business letter writing
Learn printing
Learn spelling

Design plans for houses
Advertise new real estate
Write articles about home building

Buy on the installment plan
Borrow money to buy
Save enough to buy

Be a furniture decorator
Supervise work in farming
Be a turkey farmer

Be a vocational councelor
Be a fabric designer
Make cost estimates

Build a hand loom
Derive mathematical procedures
Research youth attitudes on church attendance

Make a life mask of a famous person
Write an article on prices
Write theme songs for radio

Determine the best of wvarious products
Care for the bulletin boards in a Targe business
Repair business machines



PREFERENCE SELECTION (4) - Condition CM-1

1. Have people treat you as an equal
2. Have people treat you as their superior
3. Have people pay no attention to you

l. Teach music
2. Be an advertising artist
s Conduct research on humor

1. Give first aid at a hospital
2. Sell floral arrangements
3. Be a private secretary

I, Edit newspaper financial news
2. Be a large scale farmer
3. ©Sell real estate

I. Take care of handicapped people
2. Draw statistical graphs
3. Be a store clerk

I, Be an author
2. Be an advertising authority
3. Lead a religious group

1. Have work you like with high pay
2. Have work you like with low pay
3. Have work you don't like with high pay

1, Advise people on relief concerning health
2. Write newspaper feature articles
3. Deal in art products

1. Be a congressman's secretary

2. Teach art to children
3, Write art magazine articles

STOP = Do not turn page until given signal to do so,

Corts



Corts

INSTRUCTIONS - Condition CM-1l, CM-2

TIME LIMIT - 1 MINUTE Check clock at front of room. Note here
the time at which you are going to turn to next page:

When the minute is up for reading these instructions, turn
the page and begin solving the anagram problem. Find as many
solutions as you can consistent with the rules for the Standard
Anagram Task, Try not to let any thing interfere with your pro-
duction of the most solutions possible,

Remember to PRINT all solutions legibly.
After one (1) minute - turn page and BEGIN



Corts

PREFERENCE SELECTION (5) - Condition CM-1 \

TIME LIMIT - IO MINUTES Check clock at front of room. Note here
the time at which you are going to turn to next section:

Below you will find listed groups of three activities. In-
dicate your preference for these activities in terms of the one
in each group of three that you would like most to do and the one
you would Ieast prefer doing, Remember, in each group of three,
mark an 'M' for Most behind the activity you most prefer, and an
'L! for Least behind the activity you least prefer. One activity
in each group of three will not be marked, Assume that you have
the necessary training for all of the activities. Make a choice
whether all or none of the activities in the group are appealing
to you, Take as much time as you wish - it is not necessary that
you finlsh all of these in the allotted time., Make certain your
choices are correct for you., If you finish early, re-check your
choices to be sure they are what you want them to be,

BEGIN whemr you understand the above instructions.

1, Make your own clothing selections
2., Get advice on clothing selection
3. Have someone else make your clothing selections

1. Design bridges
2. Do work that requires much mental arithmetic
3. Work in clerical service

I, Supervise the manufacture of articles
2. Anzlyse costs of manufacturing
3. Design something to be manufactured

1. Trouble shoot mechanical articles
2., Check for errors in reports
3. Add columns of figures

1., Be made to look foolish
2. Make someone else appear foolish
3. Not have anyone made to ook foolish

l. Work as a psychologist
2. Supervise the construction of bridges
3. Work as a landscape architect

I. Research the cause of mental illness
2., Learn music arrangement
3. Learn shorthand



PREFERENCE SELECTION (5) - Condition CM-1

1,
20
3.
1.
2o
3.

1,
2.
3.
1.
2o
3.
1.

2.
3.
1,
2,
3.
1.

2
30

20
3.
1.
2o
3o
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2,
3.
1.

2
3.

20
3'0

1.
2
3e

Go to a museum of natural history
Go to an airplane factory
Go to the slums of a city

Draw magazine pictures
Raise cattle
Grow fruit

Be a hotel bell hop
Wash dishes in a restaurant
Live on a lonely islzand

Be a Iife insurance salesman
Be a magazine story writer
Work as a landscape gardener

Be considered modest
Be considered reliable
Be considered happy=-go-lucky

Teach mathematics
Train seeing-eye dogs
Be a famous scientist's secretary

Study modern music S
Study the modern novel
Study modern painting

Be known as hard-boiled
Be known as fair-minded
Be known as intelligent

Conduct an orchestra
Be an office manager
Plan a slum clearance project

Be a flower grower
Be a mimeograph operator
Compute customer's bills

Be a national park guide
Be a maker of fine jewelery
Arrange orchestral music

Be a switchboard operator
Make linoleum
Teach childremr games

Be a camping guide
Design camping equipment
SeIl camping equipment

Corts



Corts

PREFERENCE SELECTION (5) - Condition CM-1

1, Repair broken appliances
2, Wash dishes
3. Clean a house

1. Instruct in cabinet making
2. Work as a book-keeper
3. Work as a salesman

1. Figure skate
2. Be a polo player
3. Be a mountain climber

1., Work at a desk
2. Be a rancher
3. ©Sell house~to-house

1., Work at making candy
26 Be a bee keeper
3. Examine eyes

1. Be a farmer
2, Work as a railway conductor
3. Work in an office

1. Be a clerical worker
2. Be an English literature teacher
3. Supply artists

l. Learn accounting
2. Learn irrigation methods
3. Learn stenography

l. Be a mailman
2. Be a garbage collector
3. Sort mail

1. Be a poet
2. Be an artist
3. Be a social service worker

1. PIay checkers
2. Work mathematics puzzles
3. Work mechanical puzzles

1. Run a newspaper
2. Run an art school
3. Rum an orchestra

l, Possess many friends
2. Possess much power
3. Enjoy great fame



PREFERENCE SELECTION (5) - Condition CM~1

I. Work as a machinist
2. Work as an architect
3. Work as a chemist

1. Work in a book bindery
2. Take care of sick children
3. Work as a typist

1. Introduce a stranger at a large party
2. Introduce a stranger at a small party
3. Let another person make the introduction

1. Collect famous people's signatures
2. Have a butterfly collection
3, Assemble various kinds of wood

1. Hunt rare animals
2, EDExcavate o0ld ruins
3. Do social work

1, Work unobserved
2. Work where a few people can see you
3., Work where many people can see you

1, Injoy good health
2. IEnjoy many friends
3. Enjoy soclal prestige

1. Play softball
2, Play chess
3. Work mechanical puzzles

1, Visit some famous night clubs
2, Go to an amusement park
3. Attend a famous person's party

1. Work harvesting crops
2.. Work in a factory
3. Be a circus performer

1, Tinker with broken mechanical devices
2. Check typewriter copy for errors
3. Add columns of figures

1. Discuss work or studies
2o Discuss the meaning of life
3. Discuss interesting people

1., Read about a famous person's life
2, Read a novel of a romantic nature
3. Read an adventure story

STOP - End of Section

Corts



 Corts

During the next five minutes, you are to sit guietly and
rest, No nothing that would disturb or distract those who are
yet working or reading at this time. Do not Iook at any other
vages in your experimental booklet. Do nothing at all. Try
not to think about the experiment - either the part you have
worked on, or the remaining part of the experiment. This is your
time to rest,

The experimenter will tell you when to turn the page and
begin working on the next section of the experiment,

Now - REST

STOP - Do not turn the page until you are given the signal to
do so. '



Corts

INTERPOLATED NEUTRAL ACTIVITY - Condition CM-2

TIME LIMIT - 10 MINUTES Check clock at front of room. Note here
the time at which you are going to turn to next page:

During the next ten minutes, you are to 4t guietly and
rest., Do nothing that would dis%urb or distract those who are
yet working or reading at this time. Do nothing at all. Try

not to think about the experiment - either the part you have
worked on, or the remaining part of the experiment. This is your
time to rest,

Time yourself for the ten minutes. When the time is up
for resting, turn to the next section and begin working.

Now -~ REST
After ten (10) minutes - turn page and BEGIN



Corts
SUBJECT EVALUATION

Indicate in this evaluation whether or not you were able
to carry out the instructions in this experiment exactly, For
example, mention anyymistakes you made in timing yourself, and
the mature of the mistake (two minutes over on BLC-IBRYCETA:
30 seconds over on the Strategy Sheet for GUOCHNTI: etc,). This
report of error will not hurt your score, and will enable the
experimenter to make decisions about how your data will be used.
Specific questions are given that are applicable to this and other
points concerning the experiment., Answer briefly -~ short answer,
but try to give all the information that you can, When you finish
this, the experiment is over for you - you may Ieave, Thank you.

Individual Performance

Were you able to observe the time limits exactly? If not,
cite the specific instances in which you erred; and the nature
of the mistake.

How would you rate or describe your motivation level in this
experiment?

How would you rate or describe your performance on this
experiment? Do you think that your performance would "stack up"
gith ?ost of the other subjects on this task - surpass or fall

elow

Did any significant events occur during the experiment that
would have an effect on the way the experimenter will judge your
performance (characteristics of the experimenter; noises; your
own physlical and mental condition,; or characteristicj etc.)?



Corts

Do you think that your data is accurate to the extent that
you understood and were able to follow and camy out the instruct-
ions in the experiment?

Task Evaluation

What do you think was being studied in this experiment?

What aspects of this task helped you to perform better
(or caused you to perform more poorly) aw you progressed through
the experiment?

List some advantages and disadvantages of this task and ex-
periment as a means of studying problem solving,

General Informationm

Mention anything else about the experimental procedure as a
process for studying problem solving or your performance on the
task that you think is important information.

Special Information

Answer this only if you were in the Checklist Condition, It
has been suggested by other researchers that subjects claiming
strategies from a checklist tend to report more strategies tham
they actually use., To what extent would you say this is true, if
at all? Your comments will be helpful and will not invalidate
your score,
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APPENDIX B

Valid Solutions Produced to BLC GUOCHNTI -- Criterion, Websters
New Collegiate Dictionary, 1958

¢ ¢ B I N 0 T u
chin .gin hin in nigh oh thig ugh
chit gny hint inch night on thin unit
"chug go hit into nit ouch thing unto
coin got ho ion no ought tho
con gout hog it nog out thong
cot gun hot iteh not thou
cough gut hug notch thug
count hunt nought ti
cut hut nut tie
tie
tin
ting
to
tog
ton
tong
tonic
touch
touching
tough
tug
tun
tunic

&3



{iss

abet

ace
acerb.

_acre
act
air
airy
ait

are
art
at
ate
ay
aye

APPENDIX B

Valid Solutions Produced to BLC IBRYCETA; Criterion, Websters
New Collegiate Dictionary, 1958

B ¢ E I R T X
ba cab’ ear ice race tab ye
bait car eat iley racy taber yea
bar care ers, irate rat tace year
bare caret eta ire ' rate tar yet
bat cart it ray tare

bate cat re tea

bay cate react ‘tear

bice cater ret teary

bier cay rib ti

bit cite rice tie

bite city rite tie

biter cog rye tier

be crab tire

bear crate tho

beat erib to

bet cry trace

beta tray

bey trey

bra tribe

brace trice

bract try

brae tyre

brat

bray

brit

by

bye

byer

byre



chig
ching
chino
chint
chog
chong
chou
chout
chun
chung
chut
cig
cin
cit
coit
cong
cug
cun
cunt

Invalid Solutions Produced to BLC GUOCHNTI; Criterion,

M

ginch
git
gnot
goin
goit
gon
gont
gotch
gote
goth
gothic
gou
gouch
gount
guoit
gunch
gunt
guto

APPENDIX B

Websters New Collegiate Dictionary, 1958

i

hi
hic
hing
hoe
hoit
hon
hont
houg
hout
hun

I

ich
intouch
ito

N

ni
nic
nich
nicht
nig
nitch
nito
noc
noch
noit
nouch
nuch
nug
nugh
nugit
nugot

o

och
oint

ough

z

thog
tich
tig
tigh
tinc
tinch
toc
toch
toge
toh
toung
tung



APPENDIX B

Invalid Solutions Produced to BLC IBRYCETA; Criterion,
Websters New Collegiate Dictionary, 1958

A B c E I R T b
acert bace caby erb iber . ra ta ya
acetic  baen cait ert ir rab tabe yae
acey baer caite et rabe tac yae
aire bair cary rabi taib yant
-artic baite ceat rabit tair yat
ary bary cerb rac tary yate
atire bater cert racey tay yeic

bea cet rae te “yeta

belr ceta rait teir yeti

bi cetra reat tib yi

bicer ciare reb tiba yib

bie cire recit tibe yie

bir cit reit tiber

bire craby rey tice

brail crait ribe tir

brate cray ric trae

bret crea rie tri

brey creat riet ty

breyta cret rit tye

bric creta rybe

brie cribe

brite erit

briy ey

bry cyre

byer eyte
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STRATEGY
Statements Concerning Attitude and Personality
Variables During Problem Solving

Concentrate on problem -- forget about self.

Tolerate efforts that are nonlogical.

Periods of rest after intemsive application.

Take advantage of set -; attack problems when in a problem solving mood;

Encourgge favorable aﬁtitude toward problem.,

Carefui deliberation -- attentiveness to task.

Maintain orientation.

Persistence -- long continued effort -- perseverance.

Moderate mot;’.vation° |

Avoid fixation ~-- maintain flexibility of thought.

Delay deeision -- think of other good solutions also (appliecable to
best final solution -- may apply here to solutions of borderline
validity).

Suspend judgment until all evidence is in.
Critical attitude toward sources of information (problem, self,- etc.)
Suppress other strategies for fresh approach (actively).

Physical environment conducive to thought process.



APPENDIX C

STRATEGY

Nontechnical General and Common Problem Solving Principles

Memorization.
Trial and Error.
Association -- one solution leading to another.
Thorough search for key to solution.
Entertain key ideas on words, or closely associated omes.
Pure stimulus acts.
Active manipulation.
Shift functional.proﬁertiés;(meanings) of elements.
Restructure.
Consciously utilize prior related experience.
Conscious transfer from other problem situations.
Clear formuwlation of the problem -- or reformulation,
Re-refer to problem.
Saturate yourself with problem.
Preliminary survey of material -- preparatory work.
Rearrangement of elements into new combinations.,
Talking solutions out -- sounding out.
Verbalizing solutioms for clarity, cohesiveness and consistency.
Abandoning apparent solutions that appear obviocusly unfruitful.
(Avoid fixation.)

Appropriate questions to self during spectator behavior.



APPENDIX C

STRATEGY

Technical and Academic Statements About Strategy

Vary ‘position’ in the field.
Recentering.
Shift poigt of view.
Analysis into major variables of problem.
Location of cruciél features or aspects of problem.
Varied trials (trial and error).
Control (maintaih focus and orientation).
Elimination of sources of error.
Eliminate impossible methods and solutions.
Visualization
’Wholist approach -- solve by immediate reorganization.
Spontaneous mental image of solution (visualization).
Partist approach -- pieeemeél solution,
Whole, then part approach.
Participant behavior; manipulate.
Spectator behavior -- wait for leads for lack of hypothesis.
Assembly of behﬁvior segments.

Overcome or avoid functional fixedness.
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APPENDIX D

METHOD OF SCORING STRATEGIES

The scorer should be an advanced psychology major, preferably a
gradugte student in experimental psychology. This presumes prior
knowledge of learning principles as well as familiarity with the prob-
lem solving field.

Study and master the strategies and strategy principles in the
Checklist in Appendix A (Strategy Sheet -- Condition CL) and the prin-
ciples in Appendix C. The three lists of principles in Appendix C is
a conselidation of problem solving principles and strategies from the
bulk of problem solving literature. Principles not understood by the
scorer should be looked up in a text on problem solving (psychology of
thinking) or, at least, in a good psychological dictionary (English and
English, 1958). Scoring should be in the light of the principles con-
tained in Appendix C. -The more knowledge the scorer has of known
principles of problem solving, the more effective he will be.

_Steps for Effective Scoring
I. Preliminary preparation.

A, Read all instructions given to Ss in the five experimental

' conditions (strategy listed only in these comditions) so that
he will know what Ss were required to do. Read instructions
for-each specific condition prior to scoring that condition to
avoid confusion of instructions specific to other, different
conditions.

B. Become thoroughly familiar with Appendix A Checklist and Appen-
dix C principles, and have these on hand during scoring for
ready reference,

C. Have a knowledge of the purpose and design of the study. Onme
scorer (EMC) read the prospectus of the experiment prior to
scoring the booklets.

II. Evaluating statements of strategy reported.

A, Count only the strategy statements reported for the two exper-
imental BLCs in Phase II of the experimental booklets. In each
of the five types of experimental booklets, score the strategies
for each of the two BLCs as follows:

1. Condition RS -~ count strategies on Strategy Sheet --
Condition RS



2. Condition PL -- count strategies on Strategy Sheet
(Second) -- Condition PL

3. Condition FW -- count strategies on Strategy Sheet --
Condition FW

L, Condition CS -- cqunt strategies on Solution Sheet --
Condition CS (strategies in complete form are listed
there)

5. Comdition CL -- count strategies om Strategy Sheet --
Condition Ch plus any that are written in at the end, if
they are valid and not repeats of those already listed.

Read each strategy statement written by S and evaluate it in
the light of the lists for stated or implied strategies.  If

a statement suggests multiple strategy, give eredit for each
independent strategy and principle contained therein. §Ss were
directed to report strategies in the form of those shown in '
the Checklist, and will be found predominantly in that form.
Count each different strategy once per BLC. If they are
written essentially verbatim, as in the Checklist, count them
as one. The statements contained in the Checklist are about

as elementistic as statements of strategy are reported.

The important point to remember is that each independent strat-
egy statement is counted ornee for each BLC. The statements
should be different enough to be described as a separate idea
or approach to the solution of the problem, There will often
be overlap in the operation carried out; however, the thought.
behind the. operation should be mutually exclusive of any other
thought or strategy performed to a single problem. The purpose
of the scoring is to determine the number of independent, dif-
ferent strategies reported by each S to each of the two BLCs

in Phase ITI of the experiment,

The following are statements of strategy as found in the ex-
perimental booklets, with the strategy count shown for each
statement:

Example of Reported Strategy Strategy Count
"I changed the letters of the BLGC around." 1
"I alternated consonants and vowels -- CVCs,' 1

"I tried to think of words starting with the more
commonly used letters.” 1

"I concentrated on the BLC." 1

"I tried to think of a new way to start," 1



C. (continued)

Example of Reported Stratégy Strategy Count
"I 'reﬁembered this solution from crossword

puzzles.” 1

"This solution rhymed with the solution bef‘ore.,"‘ 1

"I tried not to think about the problem too much. " 1

"I added this to a former solution and made a new
one." - 1

III. Obtain two scores from each S's booklet; one strategy score for
each of the two BLls in Phase II. Write this score lightly on
the first of each two booklet sheets and record it on the data
sheets provided.
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