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-t ABSTRACT

This 5Tnd9 inves'tigated ndnspecific +rqnsfen, Q( more speci fical ly,
ts compponents’ of learning to learn and warm-np, as a fupction df
cnange in training methods. The relative importance of learning
to learn and warm-up wastalno cons ldered. Then%wo Training'mefhods
uf!llzed‘in fnis study, prompting (P) and confirmaflog correction

( (c), nere companéd for learning efficiency.

Sixty- four 55|e Onfarlo hlgh school students between The ages
of 16 and 20 complefed +wo consecuflve palred~assocla+e tasks
iunder Two Training methods. Foun_exggilmGQTal groupS'represenTed
all possible combinations of the +wo.+nnfnlng methods (i .e., PP,
CC, Pd, and CP’. The learning to learn effecf was.separaféd fnom
the warm-up effec® by the use of wa;m-up con%rol.broups;>who
rq;eived random pairings of stimuli anh responses on the preliminary
_Task The two* +raln|ng methods were equaTed as much as possible, -
and the procedure was’ aufomafed by the use of the General Learning
‘Apparafus (Cervin &, Grewe, 1967) .

‘ Jhe learning to learn effect was greater when +he training
. mefhod s+ayed The.same/;ban.when it changed (p<;.02). Warg—up
was also shown to be draining method spepifib but in the opposite
direction. - That Is, there was a grnafer warm-np effect when the .
tralning mefhnd was changed (pJ;.O4).' This finding had added
slgnlflcance because In many previous tfransfer sfudles warm-up

:

-was assumed to be unaffecfed by the independenf varhable

I

11
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Groups which received learning to learn and warm-up were .

signiticantly tetter on;#he'second task Thaﬁ groups, which had
received only warm-up (p<g .0001). This highly significant
"learning o learn effecf'gﬁﬁﬁpf$éﬁ$he conclugion that learning //

to learn~hgs a greater +rans fer effect than warm-up for naive

.

The prompting and confirmation correct jon methods lead to-
. . r . . -
almost identical performance on the preliminary task, resulting in

F's well below unity. This indicates that sufficiently equ ged,

these two Trainlhg meThbds resulf in equal learning efficlencies.
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. - T {NTRODUCT ION

The»cur}enf approach to the study of trans fer is‘analyfjc;_
that is, the inTeréST is in tﬁe.nelafionship of specifip indepeny
den% variables to transfer (i.e., to "the prbfjciency with which
successive !earniqg-Tasks are performed",. Postman, 1969, p. 256),
The prgsgn% study is concerded with the effect onlnonspecifig
transfer of the change in the method of training as the indepéndenT

) -

variabie. Nonspecific transfer between training methods has not - -~

been a variable of interest In previous studies.

. e L
|

) ] .
Most transfer studies have been carriéd_ou? with either a

—

perceptual motor +ask, such as pursuit on a rotor, where the subject

attempts” to keep a stylus on a target;a verbal palred-assqciated.

i task wher¢ the verbal units are usuaLI9 adjectives, fr}grams, or .

numbers and the subject must produce the correct verbal response (R),

to the verbal unit which serves as a sTLmqus'Terh (ST); or a selec-

i .

. tive learning task, where the SUBjecT iearns fo "produce avallable,
-discrete, responses on cue™ (Noble,-1969, p. 319) suchras, 'snap one.

of four toagle switches iﬁ.response to the stimulus onset
. . . \

19

of a pair

of red and.green signal lamps" (o. 324). R

n#nha++ (1969) makes this comparison between verbal and percep%palr

motor tasks: ' - " : ) '

.

In' thé palred-associate tasks...the intention is to establish
arv association between a speelfied stimulus term [S] and a

.



soecl fied response term[R],’such that giwven S, R will

occur with increasing relative frequenc (p, 87).
Learning to associate pairs of wordsy the first

of each pair being nresented as the sfimumgs and the

second being the required response, can re 5le be given

a motor parallel where the stimuli are dispfays of ) L

lights and the response to be learned is wh'i ch key,to e

- . press. f{p. 78). (\_

Selective learning is defined by Noble (1969) to be:
Any multiple-choice situation in which an organism
acquires the threefold ability fo (1) make a joint
selection from the relevant stimuli present and from
its own repertoire of available discrete responses, .
(2) form the necessary associative connections between -
the stimuli and the response required by the task, and
{3) link these S-R pairs together in a coordinated _
behaviour sequence. (p. 325). - ~—"
In this type of task, stimulus and resoecnse Iea#ﬁing are de-emphasized
{(since stimuli and responses are available}, while the associative
process is emphasized.
A task’ that combines verbal paired-associtate and perceptual-
2
motor learning tasks was used by Cervin, Scheich, and Ladd (1970).. ~
The perceptual-motor arrancement served as a means of presehfing the
stimuli and collecting the responses. Subjects learned to Feplace their
original (pre-experimental) response to a stimulus (ST) with a new
response (R) indicated by Tnformaf{:% as to the correct response (RT).
This +task was used in the present sfudy.
.( ~ *  The two training methods that are frequently used in"paired-
associate learning are prbmofing (P} and confirmation-correction (C). In
the P method advance information (RT) is offered to the subject as

to the correct response fo a given stimulus (ST), before he responds ' »

(R). Thus the sub ject sees the ST, then sees the RT, and finally
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makes an overt R; the order of events on every presentation being
ST-RT-R. This method is known as cuing in perceptual tasks; Is similar

to study-recal’l in verbal tasks; and is related Tq‘guidance or action

\
y

feeggbck in motor tasks (Anpett, 1969, p. 63):/4r1fhe P method complete

information about the responses is given to the subjject on every trial.

L

I'n- the C. technique, the subjec% responds (R) to a given ST, a@d is
then given information about the correct respoﬁses (RT{; the order of
events on every presentation beiné ST-R-RT. InC, as in P, complet
Fesponse information s given to the subject but only after initial
guessing. The C methed of training is analogous to the aﬁficipaflon

ool g
method in verbal learning.

. -
- .
-

According to Cervin, et al. (1970), ™it is the order or grouping

ot these events [ST, RT, R which] determines the method of presentation

Cin trainingl". (p. 6045 . \L#T’ﬁ 4
A review of the literature indictrfes that findings concerning

the relative efficiencies of these two verbal training methods are-

inconc;usive. Study-recall, which is simiiar to P, wés {ﬁund éo be superior.
to anticipation, which is similér Té C (Battig & Brackett, 19615 Battig, &
Wu, 1965} Kanak & Neuner, 1970). On Th; other hand, Bruder (1969) and ”
\ Lockhead (1962) found no significant difference between the efficiency of
! anticipation and study-recall. Cofer, Diamond, Olsen,Stein & Walker (1967).
and Wright (1967) obtained mixed resulvs depending on the materials used

(e.g., meaningfulness of materials). Cook (1958) and Cook and Spitzer (1960)

conc! uded that P was superior to C. Levine (1965) reported mixed
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Cervin et al (1970) found &erformance under he P and C nefhods +o be

f1nd|ngs depending on the fam|1|ar|+y of TR?EmaTertals used. Finally,

practically identical, apd certainly there was no significant difference

between these two methods.

,ﬂ_f// Some nofeble differences befween the fwo methods used

might account for +the different learning rates. For example, Be++ig

and Brackett (1961) and BaTTlg and Wu (1965) accoun?ed for the superlor
learning efficiency of study-recall over anTncnpaTnon by: explalnlng that
under study-recall, |earn|ng and performance’ measuremenf are separated,
while in anticipation the 1earning'and performance measurement are’con-
founded,;jﬁus interfering wifn;¥he learning nrocess. In fact,when the
Tes+ingﬂfor anticipation and study-recall were made more similar, there
was no significant difference between effic}ency of methods (Battig & Wu,

1965). In the Cervin et al. (i970) experiment, the training and testing

frials were seoaraTed, ahd the testing trials were identical for P and C.

That 1s, 1n the testing trials for either P or C-conditions, the ST

was presented and the subject responded with no Informa+|on {no RT) being
guven )

A fundamenta! difference between the Cervin et al. (1970) study. and
all thé other studies reported here is that the IaTTer were based on
recal | {one exception Is Kanak & Neuner, I976),‘while the Cervin et al.

study was based on recognition. In the Cervin et al. study all stimuli and

requnses ware avallable, and when a particuiar ST was presented the

~ subjJect trled to recognize and select the correct response, much as

. -@ person tries to recognize the correct answer In a multiple choice

(SR ey T C O

preg, =y s g L [P

et e ST

ot T
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quesfionnajre {cf. Selective Iearﬁing)% Evidence that this process
may affect %rafning method efficiency comes from Kanak and Neuner (1970)
who modified ThéLr anticipation method from é recall to a recognition
task, and found no significant difference.in IearningAéfficiency between
modif{ed anTicipaTioﬁnénd study-recall. ,
" Also germane to the recall versus recognifion di fference in tasking,
is the concept that pair@d-asgocia+e learning is a two-stage process.
The first stage is devoted to differentiating or learning the stimuli
and regbonses, while the sécoﬁ% stage conslsts of hoéklng up or associa-
ting a nvarticular stimulus with its appropriate response (D'Amafo, 1970,
pp. 557-558; Martin, 1965; Postman, I969,lpp. 256-257; Underwood &
Schuttz, 1960), ’ _ !
When familiar, easily differentiated material is used along wiTg .
a recognition task (Cervin, et al,,‘|956),fhe first stage of the paired-
associ ate Iearning,?esponse learning and stimulus discrfmina+ion, is
virtually elihinafedt "This would explain the difference in findings
_'wi'fh different ma‘ferialé used (Cofer,. et all., 1967; Levine, 1965;
Wright, 1967; dekhead, 1962; and éaTTig & Brackett, 1961). ‘ a
Efficiency of learning may also be a function of delay of RT after
ST (Annett, 1969). This was shown to be the case empiricaliy by Cock
.and Sbffzer (1960}.In most comparative studies the Aélay of onset 5% RT
was greater in C than P methods. -In the Cervin é} aj:-afudy, during training, °
the ST remained on for the R and RT infervaf {delay coadfflon), while in |
other studies ST was ﬁoT available during the presentation. of RT or ddring :

R interval (trace condition}. Ladd, Cervin & Kozeny (1970). found Théf,
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. under the delay condtflon, delay of RT did not affecT learning rate,
while Cook and Spitzer (1960) +houghT +ha+ under the frace comlition, it
was the delay of RT Thaf atfected the learning rate. In both Tde P and.
C mefhods RT is not conditional on R; fOllGWIng AnneTT (1969) and-others,

o ‘RT can be consldered as informa+|on about, rather than reinforcement, of

' ' the correct response. That RT preceeds R during P or follows R durlng

C is rot important (provided Thaf there is more than one +r|al) since

w

Man information model would be indi f fergent to the time of arrival. of

+he relevant information" (Annett, 1969, p. 153; Cervin & Kozeny, 1970) .

1

in boTh P and C, on all trials, equlvalenf information (i.e., the reduchon
of uncef+ain+y codcernlng the correek.response fo a ST) is glven the -
sub jects. However,.the C method of train)ng with, R coming before RT,
requires guessing, some of which dil| be incorrect at the beqinning of

S training. Guessing does not occur in the P method; in tact, ij/gggssfng

habit should develop in P method since RT preceeds R. = -

.

Another effect of di fferent sequencidg of evegjs’?n P and C methods

e

may be as follows. |In the P method Thelsubjec{llearns the ST-RT connec-

Tioné; the external RT.provided by the experimenter is learned by the

- subject (cf. Waywell, 1974). Thus, in the P method the sub ject learns to

_respond to ST-RT duang training, Buf during testing no RT is given and’

& — the subjecf-pusf demonstrate his pai red-associate learning by responding
to ST only. In the C methods, RT comes after R during training, so Thd+

X , the subJecf is Tra]ned and tested to respond to ST only. [t may de con-
cluded -that the informaflon given by the P and C methods 1s equ|valen+ and
that by using fhe Cervin g% al. (1970} task the P and C methods are equated

for efficiency. Nevertheless, as.has been discussed, the P and C, training

[ 4

s s = st A



By e e K v - S ey A8t = s et P+ ove eV | e e e

méfhods may have different learning effects on su%jecfsh and thus lead
to transfer phencmena. For these reasons the Cervin et al. task was
chosen_for this study.
Transfer is usually divided info +wo.main classes: spec{fic and
nonspeci fic (Posiman, 1969, p. 241). Nonspgsiflc +ransfer arises from
* the genera! actividy of learning, where the subject learns something
about ‘how to perforﬁ.Tn the task (D'Amato, 1970, p. 593), such as "learning
general approaches or modes of attack, becoming familiar with +he‘siTuaTTon,
and learnlng related classes of materlals" (Ellis,.l965, p.’33). As |
pointed out above, the P and C methods of training would generate different
general approaches to a +ask;. guessing or not guessing at correct responses,
responding to ST-RT or to ST alone and woulq thus be a variable of non- .
speciflc transfer. . - . ..
In genera!, it is thought that the greafer the simifarity (Psychologlca|
fideii+y, McCormIck & Tlffln, 1974, p. 243) be*ween learning 5|TuaT|ons
the greater the expac+ed positlve nonspecific transfer. It has been
demons trated bg a number of investlgators (e.g., Battig & Brackett, 1961;
Wright, I967) that as a subject gains experience in a given Iéarnlng
s ltuation, his learning performance Improves in subsequent, s}mllar situations.
However, 1§ the Tra!nTng method In the subsequenf task is changéé\\fhls
» change would create “less general simllarity between the consefuf|ve\learning
sl+tuations than would be found between SITUET‘SLS with the same training
method and thus would generaTe less posl+lva nonSpeclfIc transfer in the

hmmrcae.
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Specific transfer occurs when a specific element of one task affects

the learning éf another task (D'Améfo, 1970, p. 598; Jung, 1968, p. 79).
"Specific trans fer qffeéfs deﬁend on the manipulated similarity relq%idns
between the components of sﬁccessive tasks, as in the acquisition of new
“ responses to old stimuli" {Postman, 1961, n. 241). However, "nonspecific
factors. ..operafe even when +here is no speCIflc trans fer between two
tasks" (Jung, |96B p. 80). Although specific transfer is not important
“in this s tudy, The‘mefhodology of Ef; investigation is. These relationships
can be descgibed in the form of transfer paradlgnﬁ'in a conyenfional'ﬁbfafion;
lfor instance, A-B, A-D refers to the transfer paradigm in which the

stimuti for both lists are‘iqeﬁfical but the r;soonses for both lists are .
‘unre!ated: .47-82, 47-3|. The basic paradigms are presented in.Table |,
; Original ly, similarity had been defined by Osgood in terms of simifarity
in meaning :Marfin, I96§). MarTIn‘(1965) redéfined'é?milari%y to include
associative relatedness, where "associative relatedness .is the bésis for
BdTh.synonymi+y énd aﬁTonymiTyh (p. 329). This change is in agreement with

empirical findinﬁgﬁ?;arftn, 19650 .

Postman (1969) feels that nd ecific Transfer fs a misnomer, in-that:

although it does "not represent the/carry over of specific discriminations

from one fask to the next" (p. 242), nonspecific Tran;fer does represent

the carry over ;f habits and skills which are subject to experimental mani-

; ) ~pu|a+ion.and analysis. Thus these variables are in prlncaple as speC|f|abIe

E ' " as varjables subsumed 'nder the heading of SDeCIftC Transfer Furthermore, "in

| the- a;ience of evndence to the contrary, [non—specnflc facTors are] governed

by +he same laws - Eas speC|f|c facfors]" {p. 242) . ‘ |

Postman and Schwarfz (1964 wufh adjectives, and Posfman, Keppelland

© Zacks (1968) with trigrams, démonsTfaTed better second task Ieérning due fo

fami liarity with class of meterials used. Only
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TABLE |
. F
Basic Transfer Paradigms
Paradigm " Intferlist Similartty
List | List 2 ~ Stimulus Terms : Response Terms
s A-B,  A-D identical ' unrelated
A-B, C-B - unrelated _ ldentical
- - . - |
A-B, C-D N unrela_feda . unre afed'
A-B, A-Br identical identical®
A-8, al-gl . similar . similar

85timuli and responses of the first list were re-paired to form the
second list. | ’ :

-

Note.--From Jung, J. Verbal learnina. New York, Hel+, Rinehart
and Winston, 1968, p. 83. '
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the secﬁnd e;berimen+ (Pos;man, et al., 1968) had significant
.resul+s. Speed of learning to criterion and total number of correct
response; were greafer when type of task remained the sam; (pa}red-
associate To péiredfassociafe)h.?han when it changed (serial to
palred-associate). The same ;esulfs for, the nonspecific +rénsfer
Tolfhe serial task we?e not quifé éjénificagf (Postman & Schwa;+z,“
l964).¢ Previous practice on -fransfer from'gerial to paired-associate
learning facilitated subsequent transfer from a serial to paired:
associate list fﬁgsfman & Sférk, 1967} . ] ‘

Another variable of in+er§s+ wgs'ﬁrior ex;erienée with a
transfer paradigm. Keppel and Postman (1966) and Marfin, Simon, and
Ditrich (1966} found no reliabie differeﬁFes between groups which
changed paradigms, and those which maintained the earlier trapsfer
paradigm;' By inTroducfng refenfian?eéfs du;ing the training phase
and making the task more compléx, Postman (1968) was able to
demonstrate that the fransfer effect was paradigm sbeci?ic. That
is, performance was better when the paradigm remaiﬁed The s ame Th;n'
when the paradigm was changed. . |

In general these findings support the conTe&Tion T@af hrea?er
positive Transfer_can'be expected wﬁ;n the subject hias had prior

experience with the variablés of fhe second task (l.e.; the tasks

are similar), and thus would justify hypofhesfzing that nonspecitic

g . .

transfer would be greater when the trainimg method remained the same.

A more Indepth analysis of the problem of nonspecific transfer

ac a fujﬁflon of training method might be possible bx\deconposiﬁg the
. - , . ) > "
, A .
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" nonspecific ftransfer process into its subprocesses of learning to learn

training method specific?

.

Learning to Learn

2

and warmup. Thé question becomes: Are warm up and learning to learn

- Learning to learn refers fo higher order, instrumental habits or

skills which produce lasting effect in the subject's nodé"of attack on a -

task (Thune, 1951) .. The uge of mnemonic or coding devices of stimuli and

the ability to generate effective mediatofs are thought to be part of the

learning to learn process (Postman, 1969,-p. 242).

This Iearniﬁg to learn

concept s very similar to Harlow's learning sets derived from animal

*

studies. In these studies, Harlow demons*rafed'fhaf monkeys not only

. ’ . -
learn specific discriminations but also learn a general approach to discri-

minption problems. This general approach transferred to other nroblems.

Mother words, there was a learning set formation; the iearning how to

learn discrimination problems.

£

The subject, in order to aschiaTe pairs, must utilize the fraining

method, That is, the subject must learn a method of attack. Tnis,

although learning to iearn wou!d[genera!ize to paired-associ ate learning(
-~

as a whole, a certain part of the tearning to learn process weould be ex-
L]

pected to be specific to a particular fraining method. For example; under

C method it would be advantageous for the learner to ignore his own responses

or at least not rehearse his guesses early in training since there is a

high orobability that his responsés would be incorrect and interfere with

the learning. On the ofher hand, under P, rehearsal of the subjects’ [//

N responses would be appropriate since the nrobability of R being correct is

»

e e e et o =
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near one. Thus, it seems/F;;;;;;;:;/;o assume that once a mode of attack S

is learned that is approfiriate for a speclfic ftraining method then this ‘ '

learning to learn would have greater positive fransfer on a subsequent® task

with the same training method than i{f the Trpining method were‘chahged.
. I

Thus learning 1o learn should be Trafﬁing_ }ho& specific.
{ -

Warm-Up | ' ° ‘}

Now the question of warm-up:

In the rote learning situation warm-up denotes the establish-
ment of approprliate adjustments fof the reception of stimul
and for an optimal rhythm of responding. These attentional
and postural adjustments not only facllitate the performance
of the nrescribed responses under a given experimental

. arrangement, but alsqQ provide a feedback of stjmulation

which becomes prt of the disT%p Tive.context of the learning
activity. (Postman, 1969, p. 42) .

A warm up effect would manifest itself as positive nenspeci fic transfer.

v

ok

In the present context it would be expected tHat all éxpecjmenfaj groups

would benefit from warm up effects due to such things as attentional set 1o

.
.~

the learning machines used, becoming attuned to the rhythm of going froﬁ

training to. test trials, etc. - . '

Warm-up effects can also be associated specifically fo a method of '
training; for instance, the P and C methods with their different orders

ot events (ST=RT-R for P and ST-R-RT for C), may necessigfate different

rhythms of responding for P and for C. Thus a different warm-up effect

e,

would be expected depending on whether the subsequent method is the same

or different. B -
The pafred-associa?e learning situation could be considered a dual

task: a performance task; making an %verf response in the proper sequence

(depending on the training ne+hod used) within a given ftime {frame, and a

RECERSTI MR T,
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learning task; associating specific responses with specific stimuli.
Combiqﬁng these two tasks could result ih‘a "divided attention effect".
("the requirement to perform two tasks at the same time offen yields a

' -
reduction in the performance of*anleasf one of the tasks', Johnson, 14

Gteenburé, Fésher, & Martin, 1970, p. I167). This effect has been demons Tra-
ted empf™ical ly (Johnsén} et al., 1970; Lindsey & Normal, 1969; Shulman &
Greenburg, 1971; Taylor, Lindsey & Forbes, 1967) .

lhen a subject entars the learning situation with the abllity fo

make the overt responses on cue {e.g., button bressing) then all tha

-

is requireHLngg period of relearning. |t follows that if a.subjeET

. .

,practices the response task (ie., is warmed up) theh -less or no [e-

learning is required in a subsequent task. Therefore, it isrpostulated
that warm-up indirectly affects associaTtive learning through its influence
on the performance task.

Warm up may also be related to arousal; that is, nonsbecific afferents

"which "have the function of 'toning up' the cortex, providing a general

taci| itation to aid-cortical transmissions” and so ma%F it possible for the

.

méssages from the specific pathways to reach the motor system and haveg

their guiding influende o behavior [and thus on learning]" (Hebb, 1972,

p. 173 . 1t seems reasonable to consider warm-up as one operationalization

of arousal.

-

Peferson and Brewer (I963) suggested that C woul d give rise 1o a

.-

differenTQﬁE:jlﬁcal state (and "emoTlon denends on the mechanism of arousal",

Pribram, . 833) than P, by nafure of the facf ThaT the subject
during training had To guess and somefumes was wrong, whlle in P there was
no guessing and vlrfually no errors in Tralnlng, Anousal in turn, is a

function,of the mismatch of the “éxpecfa*ion, based on the mechanism of

N
/

e o
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hablfuaflon, [which] serves as the stable backgroﬁnd against which sensory
sflmull +ched or appralsed as familiar or nove!" (Pribram, 196?, . \

§32). The subject hab i tuated to a training method in the nrelimlnary task,
. . » ?
ngxpects' this tr ining method in subsequent tasks. When +he +ratn|ng
method is cianggd a mismatch occurs, whichtyis disruptive and resul+s In a
3 s N

greater amount of arous tPribram, 1967). When the Frdining method remalns

the same onv:§;33§aqueQ; Task a match should occur Ieavnng the arousal a+
N n'% .
the same leve®? . , 4

The dlscusslon of warm-up fand learning to Iaa&n I:ads +o0 two hypotheses.
A Dor*lon of the warm-up should be +raining nefhod specific. Assuming that
the subjec+ was eperating at an optimal Igvel of arousal (Hebb, I97I;‘p. 223)
on ?ha preliminary task, and that the {ask comp lexities were equafe? {i.e.,
. they required *ﬁe same opTImad arousal level for maximum performance).Then
maximum warm-up effect would occur whan the_$faining method sTayed the
same: Thus, It was hypothesized +hat there would be 2 greater warm up effec+
{1.e. ,‘greaTer nonspec! fic transfer attributed to warm up) when the
t+raining method stayed the same than when 1t changed. | .
A portion of the learning to learn Is Tﬁg}nlng method specific; this

portion of +he_+ralnlng set developed In the preliminary task would transfer

to the subsequent method, when the method remalned the same. “V e versa,
N

|

this larning o jearn would Interfere wi+h the learning of .a sgcond task —.—7

§ by a new mefhod This sltuation can be conteptualized by uti | ihgdfhe

e .

? transfer paradlgns and applylng them to training methods rather than

;ﬁ materials. The s1tuation where the Tralnlng method remalns the same would
i\

i

be represented by the A-B, A-B paradigm. ~ Since, as exp lained previously,

! - .-
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Thqré*%?e a numbir of +ac+orc common to both The P and C ublhnd and only
a portion of isarnlnq To Iefrn K\ Traininq meThod sbecific; thus A-B,
A'—B'; would be the £;s+ appropriate paradigm-+o rgpresenf the changed-
f;aining—mefhods cqpdition. This conceptualization leads to the conclusion
that there would be positive Tra;;fer with both pafad}gm5 bu+ i+ would be
greafer for A-B, A-B, then for A-B, Al/-B'. On this basis it was hypothesized
+haT there would be a greater learning to learn effecf (i.e., greater
nonsneci tic Transfer atkeibuted to learning to learn) when the training
method stayed e samé than when it changed. )

"The two hvpotheses concerﬁing learning to Iear? and warm-up imolyl >
a Third.one. That there would be greater totad nonspeci fi % transfer when

-

D) ‘

(\ the training method stayed the same than wheg$i+ changed.

. . In order to test these hypotheses the following proéedqre?‘gnd

controls were used: Subjects consecuTin)rlearned two paired-associaTe
x - ’ '

lists, comprised of sets of pairs of two digit numberé, under the two

training methods. Four possibie sequences of the P and C training methods

.

"(PP, CP, éC, PC) were assigned to four experimental groups. Thé two
paired.associafe'lis+§ were constructed by random pairing, from the same
number pool, in Qrder'To equate list difficu{+y.l Task_difficulfy wa;
_controlled by oresenfing These lists to subjects in two counterbalanced
orders. The stimulus terms were Dlaced on a panel (Cervnn & Grewe, 1967),
in a horizontal row with a famp above each. Lighting a lamp prasented an

v ST +o the subjéc%; The respcnse terms were mounted on a horizontal row of
buttons immediafély below the ST's.. A button was lighted in order to

present the RT corresponding fto a given ST, and the subject responded by

.
pushing a numbered button (either before or after RT, constituting the C

Y
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and P methods, respecfively). Sub jects were not alléwed'fo proceed from
presen+a+}on to presenTaTion at their own speed as all presentations were
paced b; the experimenter (i.e., prgseptation times and intervals were the
same for all subjects). Subjects were reduired to perform on each task

-

[
until they achieved zero errors on.two consecutive test trials. The

nhmber of training trials required to reach this criterion was used ég
the dependent variable.

The efficiencies of P and C training methods were equated in the
sense that Thé ‘nformation given to subjects on each T}aining trial by the

two methods was the same, and the learning InTeFferencerresﬂlfing from the

incorrect guesging at the beginning of the C method would be compensated

"fof by the RT interference in the P method.. Therefore, it was‘assumed that

on the preliminary task, the number of +rials to critericon under the P
method of Tfainfng would equal that of the C method. This assumption was
tested.

7 . . . o E .
Before testing -the above three hypotheses, the learning performance

under the second training method of each of the four experimental groups

was compared to that of a base |ine ‘control grfoup. This contro! group

‘#had received no preliminary training, and had learned the second task under

the same fraining method as the experimental group. Ideally, any experiences
the experimental groups had in the prel#minary task,that might transfer

to the subsequent task, sgould not h?ve been aQallabie to the base line
control grgups. Any difference In ﬁerformanc§ befreen‘an experlmental and

- . .
a base line control group was deflned as "net nonspeci fic transfer". This

-

- net noTspec!f]c transfer would be equlvalent to an expérimental-group's

total nopspecific transfer (p. (5).




The ﬁypé@hesis that total nonspecific transfer (see p. 15} woulﬁ be’
greater tor the same-training-method conditlon than for the changed-methods
condition could then be tested. The net nonspecific transfer of the
experimental groups that had received the same fralning method was compared <
to the nonspecific transfer of the experimental grouns that hag changed |
fraini;g methods. This second order difference coild be attributed to ‘

the operation of the independent variable "change in Training mothod".

In order ?E}separafe the nonspecfflc transfer into its components

of learning to learn and warm-up, four warm-up contrel groups, one for each

experimental group, were run. Each warm-up control group received training
idénfica! to its matched experimenta! group; except Thaf, on the prelimingry
task RT's were randomly paired with ST's on each training trial, so that

no F;arning could occur. Thus, any.diffefences'in subseduenf pérformance
between the warm-up con+ro|'grohps and their corresponding expefimenfal
groups could ﬁoT be'due to warm-up and therefore were ascribed to learning
To,lea}n.

.. The Hypofhesls that the warm-up etfect would be greater for the same-
training-method céndiffon than Tﬁe changed-training-method condition was
tested by first calculating ThelneT nonspecific transfer for each warm-up
control group (}.e;, performance on the second task by the warm-up conTroI'

compared to the base !ine control that had received the same second training

method as #+he warm-up control}. Then the net nonspecific transfer for

‘warm=up controls that had received the same training methods was compared

to ‘wirm~up éon+gdls that, had changed +raining methods. This second order

: ) —
difference was attributed tc the warm-up effect as a function of change in,

training method.
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The hypothesis that the learning to learn transfer effect would be
greater for the same-fraln?ng—me?hod condjfion\fhan the changeg—fraining~
method condition was tested by comparing the learning to learn nonspeci?ic ,)
TransfeF a++ribu+ed to the same-training-method condition, to that ascribed
to the changed—fraining-mefhodé conditlon.
In summary, the general purpose of this e;perimen+ was to de?ermine
the affect of a change in training methods on nonspecific transfer and
. mére,specffically, on [ts warm-up and learning to learn componen*sl

: " The spésific hypotheses tested were:

. The total nonspecific transfer will be greéﬁgr when the
training method stays the seme than when it Is changed.

‘2. The nonspecific transfer attributed to warm up will be greater
when the training method stays the same than when it is changed. .

3. The nonspecific transfer attributed to Iearﬁ1ﬁg to learn will
be gréater when the fraining method stays the same than when
it Is changed.

4




'

CHAPTER |}

METHODOLOGY AND PROCEDURE

Subjecfs

The subjects weée 67 maie Ontario high'schoo[ students

between the ages. of 16 and 20 who were undergelng summer fraining
.with the Canédian Armed Forces. ParTicipafion in this experi-
ment,was -a Tré!ning requirement.. .All subjects were naive to
rofé-learnlng experiments, There were eight groups: four
fxperimenTal {cne for each pogsible sequence of the two fraining
_mefhdds) and four warm-up control (one for each experimental
graup). The eight groups were further subdivided in order to
accomogdate the two orders of list learning, giving 16 sub-
groups. Assignment to the 16 subgroups was random, with the
restriction that there be two subjects in each subgroup before
the next subject was‘assibned (Postman, 1969, p, 288). Three
subjects were replaced: +wo because of equipment failure, and oﬁe

because he could not understand the instructicons.

Apparatus
The General learning Apparatus (GLA) of the University of

Windsor (Cervin & Grewe,|967) was used. SfTuaTed in the top
half of each GLA panel were two horizontal lights, one had the
word "train" below i+, the other light the word "test". In the

bottom half of each panél was a horizontal row of eight white

- 9
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lights and below these white Iféh*s, was a horlzontal row of eight

buttons, each with a lamp inside. Each of the six interior white

lights, which served to present ST, had a two digit number inmediately

below it. The six interior buffogf, which served to present RT as
well as being available for the subject's R, were Iden+ified by a two
digit ndmber on sach suffon.

Two sets of three GLA panels, ldentified as panels H, A,.B
and D, E, F each panel separated froh the others by a screen, were
uséd in this experiment. The centre panels of ‘each set, A and E,

were employed for subject instructions and prac+lée; the panels to

© the teft of A and E, B and F respectively, were used for L!SEJ(’or

warm-up LIST I; while the panels fo the right of A and E, Hand D

’ respéc??yely, were used for LIST 2 or‘warm—up LIST 2.

In another rcom was a control panel, which allowed the experi;
menter fo'g:ésenf the subject with the fesT—TFain, white, aqd button
lights in the programmed seqhence and timing relations required by
the experiment. An automatic event recorder for registering the
subject's responses was also éon*a&ned iﬁ this room. Both experi-
menter's and subject's room were sound-insulated. The expeijenTer
could observe the subject through a one—waf mirror and communicate

with him through a puwlic address syéfem. -

Procedure

Lists

There were two experimental group-lists (LIST | and L!ST 2) each
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constructed of six pairs of two digit numbérs, randomly assigned fo -~
lists and pairs. -The 11sts conformed to the A-B, C-D paradigm. . The
entire pool of 2 digit numbers consisted of the 24 numbers from
0 to 100 with the IoWesT nated éssocia+i01-value {Battig g Annette,
1962). These 24 numbers contalned no.zeros 0F4repea+ed Yigit numbers.™
For each |list, the stimulus numbers we;e randomly assigned
to the sfx interior white lights; the response numbers 1o the
slx Interior buftons, with the following resTrieTions:
I. No stimulus number could be palred to the response
qumber Immédia?ely below iT,‘and
- 2. There could be no identical positional palrings Between
J LIST | and LIST 2 (e.g., If the second w.hi're light from
the left was paired to the third button from the left
. in LIST |, then second white light from the left could
géi be paired to the third button from the left in
LIST 2). |
A third list (PRACTICE LIST) of six pairs ef fwo digit e
numbers, selected from the next |5 lowest rated association value
numbers (Battig & Annette, f962), was constructed agcording to \
the procedures already mentioned. The PRACTICE LIST was éssigned
. ‘ to panels A and E, and was used for instructiona! and oractice
i purposes. These three |Ists with thelr positicnal palrings, are

' "contained In Appendix A. in addition there were two warm-up control

l1sts (Warm-up LIST | and Warm-up LIST 2). These two I1sts used the

) gyt =1 - - o .
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elements ad positions of LIST | and LIST 2, respgﬁTiveiy, but insTeaH
of each of the si% stimulus digits bedng pa!red.*o an individual
response digit, there were five sefs of such pairinés for each

warm-up list., In practical terms the stimulus number response number

pairs were random for the warm-up lists.

4

Tralnan, Warm-up and Testing Methods.

'The.approprlate white lights and resbonse buttons were )
electrical ly connected according to the number pairings. The whifené
Ilgh+$ were used as a means to present the s+imulus numbers (ST)
while the response button !Igh+s were operated In order to present
the correct response numbers (RT). The suéjecf lndic;Ted his response
(R) by szhing'“rhe' numbered response button. |

In the P Training.me?hod the ST (6.sec duration} and the RT
(3 sec dﬁrafion) were presented Together. .When the RT light went
of f the subject was expected to push this response number R (3 sec
to regpoHd). The order of presentation of ST-RT palrs was randomizea,
but every pair came on once within each set of six presentations.
One presentation of all six pairs was defined as a training trial.

The C training method was identical to the P %r%ining method
except for the order of presentation of events. The ST (6 sec duration)
was presén+ed and the subjéc+ was expecfed‘fo R (3 sec to }eSponﬁ)

with the number connected to the ST. After the ST had been on for

three seconds the RT (3 sec, duration) came on.

f
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'n +hé promp+[ng warm-up (Pw) method a sfi@ulus;nunbef'ST
(6 sec dur@flon) and a response number RT (3 sec'dura+lon) were
presén+ed Tégefher. .Wheﬁﬁ¥héﬁéf-iigh+ wenfloff %he subject was'éx; [
pected To push this fesponse nuﬁber, R (3 sec tfo reépond). The
orders of ﬁresen+a+ion of ST and RT were randomlzed but the-six ST's
came on once within each set of six presenfafions . One presentation
of all six ST's constituted a warm-up +rlal |

The conformation-correction warm up (Qw) neThod resembled the
R« method excepT for order of events. The ST (6 sec duration) was
presenfed and +he subject was expecfed to R (3 sec to respond) by
pushlng one of the resoonse numbers. Affer the ST had‘been on for
three seconds the fith under one of the response numbers came on, RT
(3tsec duraTlon).

| In the fesfing phase *the ST (6 sec duration) was pfeséhfééjKThe

subject was expected to R¥(6 sec to respond); and if the responée
nuﬁber pushed was paired to the ST,.the R was recorded as a correct
response. Aga]n,'fhe order of'presenfa}ioa of $T was randomized,
wlfhlone preéenfafion_of all six éT's constituting a test trial. THe
ST interpresentation fnferval for all warm-up, training, and testing

trials was 2 seconds. The order and timing relations for the P, C,

RAw, Ov, and the testing method are glven in F|gure I

Tesf trials and training trials (or warm=-up +ria|s for warm-up
methods) were alternated, with a 12 QZZ;nd interval between frials.
In order to avoid serial learning, jhe order of presentation of the (//ﬂ—q
six ST's (and thus the six palrs i@aining trials) wes changed

D




ST-RT-R

(P,Rs)

ST-R=RT

(C, O

ST-R
(Testing)

- Figure |. Tiﬁing and s
assoclate training methods,

~-

equence chart for the fwo
warm-up methods, and the tekting procedure.
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Training

white light (ST) "6 sec
button Light (RT) 3 sec |

response (R) 3 sec |

white 1ight (5T) ["6 sec

1
- response (R) ' l 3 sec )
button light (RT) . 3 sec |

Testing

white light (ST) | 6 sec

respbnse (R) | 6 sec

ired

e ——
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every trial for five trials. (Order of presentation of ST's and
RT'S are in Appendi# A). Then the apparatus was recycied to the
first trial order.
Tasks

Each experimental group subject was required to learn a

preliminary paired-associate IISTA(TASK'IL and ~a transfer palred
associate list (TASK 2) to a criterion of zero errors on two con-
secutive test trials. Given the two training methods and the two o

tasks, four. orders of sequencing of tralning method are possible;:

PP:*t§,<Ef:>and’PC. In order to équafe TASK | and TASK 2 for difficulty,

half the subjects in ech +r

uvence condition learned LIST |
followed by LIST 2, while the other half Jearned the Iists in the
opposite order. Since'fhé tasks were equated for difficulty, and the
expérlmenfal group that learned TASK | junder the P mefhod and TASK 2
under the C method is |ndeDendenT of all the groups (experxmenfal and
warm=up) that recefved the P method on TASK 2, then thls group's per-
formance on TASK ! under the P method is equivalent to a group that
received no preliminary training and Iearnéd TASK 2 under the P method.
(i.e., P base tine confro{ group (p.'IG)). Thus, TASK | perfofmance

of the group that received P followed by C on TASK Z was used as thé

P control group. Slml!arly,fhe TASK | performance of the group that
received C followed by P on TASK 2 was used as the C control group.

Each wér@-up control--subject was requjred to perform in a pre-

Iiminary warm up task (warm-up TASK [} unti| their nﬁnber of trials

T
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'ﬁaTched'+he average triats to criterion or TASK f.of thelr appropriate
experimental group. Then the subject learned a Transfer_paired-
“assoclate list, TASK 2. This arrangement tted four sequences '

of methods: PWwP, WP, O¢/C, and PC. Henceforth, each sxperimental
and warm-up group will be referred fo by its training method seqﬁeﬁce
(e.g., the group that learned TASK | under the P method and TASK 2
under the C.method will be referred to as the PC group). In order

to equate the warm-up control groups tfo the experimental groups, half
of each warm-up control group performed on warm-up LIST | foilowed -

by LIST 2, while the ofhgfahalf performed on warm-up LIST 2 fo++é;ed
by LIST |I. A summary of +hls methodological organlzéfion Is contained

in Table 2. The intertask interval .was seven minutes.

insTrucTions

Warmfup ;ubjecfs were run in subgroup pairs while each
experimental group subject was run with'a confederate (this allowed
a constant inTér-Task interval). -When they arrived, they wgrenfhanked
for coming to participate in the experiment, told the experiment was
not meant to rate their mental ability, seated in front of panels A
énd E, asked not to talk, and ﬁo? to mark on the +eachiﬁg machinesz
Then they were infonnea that they would receive insféucfions fhrougﬁ
the public address system, and could foIIo; along with the oral |
FnsTrucTions by referring to the printed set of instructions The;

were handed. They were ulso Informed that the experimenter would be

behind the one way nrror during the expeélnenf.. The experimenter then

e s e 8 TR
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‘TABLE 2
L
Training Method by Task
Group TASK | TASK 2°
training method training method
\ . PP P P
PwP Pw P
cP C ~ P
wP Cw P
P control P
ce c c
CwC cw c
PC P cC
PWC Pw . C
- C control .C
‘ﬁn-
AY
’
\ |
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wenT to the experimenter's room and read the following Instructions
from a mimeographed sheet:

The teaching machlne that is in front of you witl
orly be used to give you Instructions about the exneri-
ment. The teaching machines for. the actual experiment

_are exactly the same as this one except the numbers wunder
the white lights, and-the numbers on the response_buttons
will be different. " ‘

There are two parts to this experiment; each part
done on a_different teaching machine. |t is very
important that you follow the instructions. These are.
the instructions for the .first part of the experiment.

Next a tape recording of the P, C, Ry, and Cw method ln§+ruc+ion§
(as aporgpria%e), i dentical *o.The subject's printed instructions,
" was n[@yed over the public address system. (See Appendices, B, C;_'
D, and E for complete subject ins?%usfioﬁs).
An‘example of the C me;ﬁod instructions follows:
|. Each number under & wh{fe light is connecfed'fo a :
different number-on a button. Your task is to find

~nwut and learn which button number 'is connected to which -
" white light number. ['ll repeat that.

The nderlined sentence was repeated.

2. During the experliment there will be fraining phases
and testing phases. The light will come on above
the word "TRAIN" for the training phases and above
the word "TEST" for the testing phases.

3. The tralning phase will work like this: A_whlfe Iighf

over a number will come on. You are to firmly push
* +the button number -you think is connected to this

white light number. You will have 3 seconds to
make your response. Please respond whenever a white
I Tght over a number comes on. Then a light will come
on under +he button number that is connected to this
white |ight number. For example, 1f white fight 93
was connected to bufton 29, light 93 would come.on,
you would firmly push one of the numbers on the buttons,
and then the !ight under button 29 would come on.

»

-
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4. The testing phase will work like this: A white ITght

over a number will come on. You are to firmly push
the button number you think is connectéd to this
_white light number. You will have 6 seconds to make
your response. FPlease respond to each white light
number. '

5. To acquaint you with the operation of the machine you
will now have some practice. In the actual experliment
the white Iight numbers that are connected to the button
‘numbers wtl!l not be the same as In The practice.

3 - 6. First an example of testing. Don't forget when the white
: y light over a number comes on, firmly push the button number
you think is connected to this whife light number. (PRACTICE).

In the actual experiment you will be tested on all 6 white
light numbers, one at a time, but the white light numbers
wlll not be presented in any special order. Then there
will be a 12 second break before the training phase begins.

1
White light 93 was |it for six seconds. The subject was expected

" o push one of the response numbers during this interval. The
% . .

instructions continued:

7. Now an example of training. Don't forget you will have
3 seconds to push the button number when the white
light over a.number comes on. (PRACTICE). In the actual
experiment you will be trazined on alil 6 white light
numbers, but the white light numbers will not be presented
in any special order. Then there will be a |2 second break

before the next “testing phase begins,
White light 93 was.lit for six seconds. The subject was

expected to push one of the response numbers in the first three
L] " . ‘ . -’ \ .
" seconds. After |ight 93 was lit for three seconds the light under -

- v .
button 29 came on for three seconds. The instructions continued:

B. Ralse your hand 'i ¥ you have any questions, [f yoﬁ have
any questions ask them now because once started the
sequence cannot be interupted.
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Questions were answered by referring back to the apsropriafe passages’

of the printed instruction. The subject was then moved to panel B ’

.

or F if he was to éTarT on LIST | (or Warm-up LIST 1) or to\panel H or

D if TASK | was fo commence on LIST 2, {or Warm-up LIST 2). The sub jects

Y

were fold to leave their instructions before they moved. When seated

in front of the appropriate pangl they were read these instructions:

.

This part of the experiment will begin with.a test .phase.
Please respond to each white light number and continue to
respond until you no longer receive any lights. Remain seated
until you are told that this part of the experiment Is cver.

This part of the experiment started with a test +trial, in order to
~

get the base line correct response rate, and ended when the subject
reached criterion. All subjects had a seven hinufe inter=-task interval.

L] ' -
During this iqferval the subject was moved back to panhel A or E and

given instructions for TASK 2.

The procedure for TASK 2 was identical to that of TASK | with the

bty following exceptions:

I. The instructions started at, "The teaching machine that

P
is in front ofryddf..",

N

2.. The sentence "These are the instructicns for

.. - . part...", was changed to, "These are the ifistructicns for
. i

the second part...",

e firsf

3. The subject was given the P method or C method instructions as
appropriate, and.

4. The subject wasﬁgoved to the panel?hé had not operated.

)
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When fhegsgbjecf had completed both tasks he was asked HOT to.
discuss the éxperiment with anygne. Subjects were moved to séparaTe
rooms and asked to neépdnd to the fol]bwing question (the complete
questionnaire Is in Appéndii F)z I'ndicate the. connections you
learned on the second part of the experiment? |

In.gummary, +wo lists were constructed according to the -

A-B, C;D Daradigm.: Subjects were required to perform in Two tasks
under a cohbinéfidn of two methods. All subject Eesponses were

button presses and'since all fhe sf[muli and responses were always
before.fhem, the avallability of §+imQIi and respohses were equalized
{(Cervin, et al., 1970). .FurThermore, the GLA allowed the dif;érenfia—

ey

t1on between P.and C methods to be made }eiely on the basis of order

of presentation of the RT and R events,
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\ CHAPTER 111 co
PRESENTATION AND ANALYSES OF RESULTS
i-f : .

The basic performance measures used were the number of-

trials to a criterion of zero errors. on two successive test

trials, and the ﬁbfa! number of correct responses on test trials -
administered after training trials one to five. Tﬁe‘number of

correct responses were Iiﬁi*ed to the firs+ figé‘frlals becausé

by-VThe sixth #rial all the members of one group (PP) had reached
errorless performance, and thus their gcores from that point on

had zero variance. Therefore, the use of analysis of variance for correct
response data beyond the fifth trial would have been questionab le.

The product-moment correlation between the two dependent variables

is repoéTed along with each analysis of variance.

For all analyses performéd, the data were first tested for
homogeneity of variance éccording to the Cochran test (wlnér{ 19714,
D. 208); Only one test (comgarison of experimental groups' variance

" to +hé warm-up confrbllgrouﬁé}'Qariance on task 2, fo;.boTh trials
Téicriferihn and correct responses) exceeded the .05 significance.
level-, and no test exceeded -the' .0l level of significance. Since
the nutl hypothesis was accepted for the between cells variance
in all cases, a Transformafion of the data was not warranted.
Furthermore; the ﬁ test is robust with FéspecT to departures from
homogene i ty of-variance, and the comparisoﬁ that was sfgnificani
was in the order of a 2:1 ratio, thus there should be very little

‘bias in the analysis o* variance {(Winer, 1974, pp. 205-206).

i
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The two paired associate lists proved to be closely comg,

paraﬁle {see Appendix G), so that the [ist scores'wéfe'cohbihed for

-

further analyses.
r} The learning performance and neT’nonSbecific trans fer résblts
are, summarized in Tables 3 and 4. The‘nef nonspecif}é Trapsfer
is nresented in terms of Thg dependent variables rafﬁec Thaﬁ
percentages since this wnveys more informa+ion,'aJd is preferred
ip princinle to derived measures’ {Fostran, jé?f, %. 1027} . ‘
In ordér Tp test wheTﬁer experimental groups had been equated
for amount of practice, an analysis of variance (Winer, 1971,
pp. 160-167) was perfdrmed on their task ! scores. The results of

this analysis are presented in Table 5. There was no significant

.di fference befween'The exnerimental groups' trials to criterion

on the preliminary task. This lack of significance was supported
b& the correct response data. Since all experimental groups were

run to the same criterion, and Fhere was no significant difterence

" between the groups' trials To.criferiqn'on task |, i~ can be concluded ™

“that these groups were equated for amount of practice as well as

amount of learning. Thus there were equal opportunities {excluding
the warm-up effect which was measured by suitable contro! groups)
for transfer effects to be observed (Postman & Schwartz, 1964).

The significance of the net nonspecific transfer. for the

experimental and warm-up control groups was tested by comparing

" these pretrained groups to their approoriate base line control

group using Dunnett's t test (Winer, 1971, pp. 201-204). The
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TABLE 5
Analys]s of Variance of Trials to Criterion and Correct Responses

on Trials | fo 5 for Experimental Groups "on Task |

Trials.to Criterion

Correct Responses
Source o , 55 MS - F ss MS F
. . \ - B 0 .
Groups 3 15.84 5.23 .42 16.09 5.36 A7
Error 28 349.88 12.50  886.62 3{.67
Note.

Product-moment correlation between dependent variabMes
ro= —.64% ¢t = 30

\

*n £.0002
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résulfs are presented in Table 6 (the preiiminary analyses rquir?d
to obtain ‘the MS error for the Dunnefﬁ's test are ;ound in Appéndix
H). For both trials to criterion ‘and correct responses on *riafs

|.+0 5, the net nonspecific transfer was significant f;r all ex-
perimental groups except the CP group. The net nonspecific transfer .
was-significanfhfor only one of the warm-up control groups, the PwC

group, and then only for trials to criterion.

-

The mean proportion of correct resﬁqnses per‘fralninngriaI
(l.e., on test trials following each tralning frial) for task 2
(assuming perfect performa&ce on subse;henf trials.for subjects
reachiﬁg criterion of two consecutive erroriess test trials) was
plotted for all groups, and is presented in Figures 2 ahd 3. These *
graphs support the findings presented in Table 6.
With reference to Table 6, it was obse;ved that for gro;ps
trained under the P method on task 2, Tﬁe net nomspecific transfer.
was greater for the groups that had the same training method on
. task 2 than for those ;haT chanced training method. . This outcome
was also exhibited by the task 2, C trained, experinenfal groups,
bu+ the changed method warm-up control group, PwC, had greater net
nongpecific transfer than the same method warm-up confro] group,
CWC. The significance of these observations was tested in further
analysisi |
Before carrying out these analyses of the net Transfer'da*g,
a comparison was made between the P and C training methods on fask

I, utitizing a component analysis (Winer, 1971, pp. 170-175). This

resulted in a F=‘.42 for trials to criterion and a F= ,0009 for correct

ST O JRet AL
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TABLE 6
Dunnett's t+ fest.of Total and Warm-up
Net Nonspecl!fic Transfer by Group®
Trials to Criterion Scores /Corrncf Responses Trials |-5 Scores
\ Ne't Nonspeclflc Transier Net Nonspeclific Transfer
{control-pretrained) (pretrained-control)
Group Total Warm-up t _ Total Warm-up +
PP 4.62 2.89%  8.65 2.84%
cp 2.75 .72 6.63 2.18
PuP .00 .63 2.51 .83
CwP . . 0 0 .88 .29
ce 6.00 4.34%%% g 83 3.55%
PC 575 4.16%%% 7,75 3. 12%%
CwC .25 .18 -2.12 .85
. l-
PwC 2.80% 2.17

3.87

5.38

v .

3The groups trained on task 2 by the P method were compared to the P
control; the groups trained on task 2 hy the C method were compared
to the C controi.

% (.05
¥¥p £ .02
®i4p .01
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responses on trials | to 5. (see Appendix G, o. 77 for complete analysis),

Thus there was no significant difference between the P and C training

‘ i
methods on the preliminary task.

-

"The mean oroportion of correct responses ner training frial
]
-,
(as per Figures 2 and 3) for the-experimental aroups combined to.

represent the P and C training methods, are presented graphically
in Figure 4. This graph indjcafes no clear superiority for either
+raining method at any point during the training. ‘

A component analysis.was also ﬁerférmed in order to compare

the two base line con+roi groups. The results were a F - |.12

for trials to ‘criterion and a F = .10 for. correct responses on

trials | to 5; indicating no significant difference between these

-

control groups which represent the 4wo training methods.

Since the Iearhing performance of the P and C training methods )
~as well as the two base line control groups have been shown to be

closeiy comparable, and the subtraction of, or subtraction from a
' : (VI

constant does not affect a scores variance; it seemed equivalenf'

and more'approoriafe to per*orm the analysis of variance on the.

task, 2 learning.verformance scores rather than the net - trans fer .
scores.

.

A2 x 2 x2 fixed factor analysis of variance was performed

(Winer, 1971, pp. 452-456) with the following levels of the independent

I+ would not be truly equivalent since there are two cons tants
(9.25 for P and 11.12 for C), but since P and C have been shown to
be very similar, this abproach is statistically more conservative.
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variables represented:
Ap = same trfaining method on both tasks 5
i ' Az = changed training method on second task

BI = learned paired-associates on'preiiminary task

82 = warm-up only .on oreliminary task (i.e., random associations)

”
(@)
1

!earned.second task under P method
Cy # learned seeond task under C-method
The results of this analysiscare found in Table 7.

The significance of the B factor demonstrates that tne gréwps
fhaf.Jearned paired-associates on the prefiminary task clearly out
performed the warm-up groups on the. seccnd Taék; that is, there.
was a significant learning to learn effect. The AC inTeraﬁfion.

. :
also nroved to be significant. for the dependent variable trials

1
‘ .

to criterion, and‘is presented in Figure 5. Forlfhe groups réteiving' . N
their second task training undér the ﬁ}mefhod)\Thé Same Trainiﬁg

methed condition was superior, but for the groups recefving\Thefr

training under the C method the changed training method cond§+?on

lead“to a greater transfer effect., HNeither simple main effect of A,

at Thesé two levels of C was significant. Befwéen cells comparicons

were also made for the A variable and it was found that the simple

main.effecf of A‘af 8202 was significant; that is, the PwC group's

net nonspecific fransfer was significantly better than the CwC group.

This probably acounts for most of the AC interaction. .

The simple main effects of A at both levels of B were also

‘calculated and did not anproach significance. Thus the hypothesis

LR e b e -
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TRIALS TO CRITERION

130}

g2 . i . 2 . - !
(:| ) (:2 ‘
- P method C method

. . L ]
. Figure 5. AC interaction for task 2 performance data.
Trials to criterion are in terms of summary
. sgores raiher than means. A lower score
on trials to criterion indicates a better
performance. ‘ -
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that:

The total nonspecifié transfer will be greater when the
training method stays the same than when it is changed

(tested by A at level By) was not supported, nor was the hypothesis

Cha*r;'
The nonspecific transfer attribyted to warm-up will be gfea+er

when the training method stays the same than when it is
changed. o

(tested by A at.level B,) supported.

2

Since the task 2 learning performance of ‘the warm-up control

’

groups was not comparable (i.e.., PuwC signi?icanf1y superior to CwC),
then concldsions concerning the ne? nonspecific transfer attributed
to learning to learn could not be inferred from The second task
Iearnfng scores directly, but rather tests had to be made bn the
learning to learn transfer dafa: Assuming that the warm—ub of each
wWarm-up con%rol group was qujvélen1 to the warm-up of its matched
experimental group, then the difference in the performance on the
second_task between these mafched groups would be the net non-

speci fic fransfer attributed to 1eaEning to leérn. ,.

The_learn}ng to Iearanransfer effecj,t¥aken as a whole,

has already been shown to be significant (i.e., B main effect Table
"7). The learming to learn nonsnpecific transfer for each experimental
group was fested for significance using Dunnett's t test (Winer, (971,
pp. 201-204). Ihe results of this fest are found in Table 8 (the
Dreiiminary analyslis requiréd +to obtain the M5 error required for
.Dunnett's t test are “found in Anpendix Hi. These results showed that

for trials to criterion, only the same training methods conditions
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TABLE 8
Dunnett's + test of Learning o Learn Net Nonspecitfic
Transfer by Exnerimental Group
, ' ‘ " _Trials to Criterion Correct Responses Trials 1-5
Net Nonspecific Trans fer Net Nonspeci tic Transfer
(warm-up control-experimental) {experimental-warm-up control)
Group ° Learning to learn t Learning to learn +
PP B 3.62 . 2.38*% o 6.12 .99
cP 2.75 .74 5,75 2.05
‘ - .
cC : 5.75 - 3.84%% 10.95 3.68%%
PC . .88 I.51 2.37 [
*n £ .05 .
5 {0}
y
[ 4 .
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produced siagnificant nonspecific +rénsfer atftributed to learning to
learn. .For the number of correct responses on trials | to 5,‘only +he
CcC group'f learning to learn Trapsfer effect was signfficanf.

So that the hypothesis concerning nonspecific Tfansfer aTTribuTed
to lsarning-fo Ieéra'could be tested, a 2 x 2 fixed factor analysis
of varfaﬁce Winer, 1971, pp. 431-440) was perforﬁgd on the learﬁing
to learn data. Table 9 contains the results of this analysis. The

levels of the variables represented wers:

'A! = same tralning method on both tasks.
A, ='changed training method on second task
pl = learned second task under P method
Cy = Ieéfnéﬁ ;econd task under C method

The significance of the A main effect implies that the experimental
groups that had the same training method on both tasks had a significantly
greater learning to learn effect than the groups that changed training

methods. This conclusibn supports the hypothesis that:

the nonspecific transfer attributed to learning to learn will be
greater when the training remalns the same than when it is
changed, _ »

For the number of correcT responses on Trlals b to 5 Thére was
also a significant AC Inferacfuon This |nTeracT|on is |l]usfrafgg\//
in Figure 6. Thls'illusfrafion supports the resurTs'of the analysis

of simple main effects of A at the two levels - of C (Table 9) for both .
dependent variables. These results indlcated +HaT there was lilee

di f ferences tnfween The pP and CP groups (I 8., Ievel CI’ groups
recelving task 2 training under the P method), but at level 02 {(groups
recelving task 2 training under the C method), the same Tréining method

group, CC, had a significantly greater learning.to learn effect than the
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TABLE 9
Analysis of Variance of the Learning ta Learn Net Nonspecific

Transfer for The Experimental Groups

Trials fo Criterion Correct Responses
. : Trials [-5
Source g ss Ms F ' ss MS F
A (Same/¢hange method) | 45.03  45.03 7.95%*« 144.3% 144.33%  (.99*X
v ’ .‘ .
C (Task 2 method) { 3.10 3.10 .54 .98 1.98 .10
AC ' | | 7.94 17.94 3.17 120.28 120.28 5.83*
A at C| : | 3,06 3.06 . .54 .5% . .55 .03
A at C2 | 59.91 59.91 [0.57*¥% 264,06 264.06 [|Z2.8]%*¥x
Error . : 28 158B.63 5.67 577.38 20.62
Note. Product-moment correlation between dependent variables is
ro= 73%*¥ df = 30. (Since for frials to criterion, experimental
scores were subtracted from warm-up scores, while for correct
imental

responses trials 1-5 warm-up scores were subtracted from exper
scores, a positive r resulted). 4

*5 £.05

**p< .02

¥rkn £ L0
*¥*%%p < .000)
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Figure 6.

AC interaction for learnina to learn data
on task 2. Number of correct responses
are In ferms of summary ,scores rather than
means . )
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changed Trainfng methods Qroun, PC. This sigﬁif{can+ di fference

between the CC and PC groups for the net nonspecific transfer

attributed to learning to learn can be ascribed to the significant

di fference between the CwC snd the PwC groups' second task learning

scores (fable 7). Evigencg for this conclusion comes' from the facf.

Thaleefore the warm-up controls scorg was subtracted, there was .

no significant di fference between CC and PC.(see A at B8,Co, Table 7).
The post learning questionnaire was hsed 1o determine whether

the sub jects used the stimulus and response labels provided by Thé

experimenter. Of the 64 subjecfs_compieting %he questionnaire, 28

were categorized as numerical;‘fhaf is, they used the numerical labels

ﬁrovided by the expe?imenfer, BOlwere cateqori zed -as posifionaf; that

is, they wsed positional labels such as renumbering the stimuli

from left to right as{lighfs i to 6, and 6 could not be categori zed.

Becaus; of the mis;ing data, and the dis+ribufiqp of cafeéories in the

gfouos (e.g., PP had I numeriqg{, CC had 5, and PwP had 7), this label

variable could not be includea in the analyses of variance.

Insfead; the mean Triéls to criterion and the mean number of
correct responses on trials | to 5 of numericél categorized subjects
was compared to that of the positional categorized subjects, for the
exper{ﬁenfal.gnoups on task | and task 2, the warm-up control groups
on task 2, ana all the pretrained grouos‘conbined on task 2. A t test
was used to make these comoarfsons (Tables iO and 11), In mosf cases

there was no significant difference between the two label ling methods .

Only for the experimental groups on number of correct responses on trials

R L e T e T R e T R e T ——
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TABLE 10

+ Test of Trials 1o Criterion for

Categories of Labeljing

\ Numerical Positional

N w
‘.. Data Source n M Do M Standard
Error d; 1
Experimental Grouos I3 Il.38 17 10.18 .17 28  1.09
Task : .
; Experimental Groups 13 6.23 17 5.00 90 B 1.3
Task 2 L o : :
‘Warm-up Groups 5 9.73 I3 8.69 | .40 26 .74
Task 2 T ‘ ‘
Pretrained Groups . 28 8.10 30 6.60 .92 56 1.63
Task 2 :
.
. J
4
.
A

q-—/.’-\"-.
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TA3BLE 1|
+ Test of Correct Responses ;on Trials | t0 5
for Categories of Label ing ‘ < S
Numerical Positional . .
Data Source . n ¥ n M Standard
Error df LI

Experimental Groups I3 . . 11.3l 17 15,35 .83 28 4.87%*

Task | N .
Experimental Groups ’

e Task 2 . * 13 20.69 17 22.88 .74 28 2.96* -

Warm-up Groups 15  16.20 13 15.54  2.68 26 .25

Task 2

\ ‘

Pretrained Groups 28 18.29 30 i9.70 .67 56 . B4

Task 2 _ : ‘

*5 < .0I ‘ )

*¥*p {.001 . '
' ;
Y
)
L4
”» v ‘.;.
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a

1 to 5 tfask | anfjﬁask 2) were there significant differences.

This Implies that the labelling methods were comparabl‘é.éxcep‘r that )
: T . ]

the positional labelling was more efficient at the early stages of

training.

| Note. refers to average number of trials.
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CHAPTER 1V
DISCUSSION

The purpose of this study was fo determine whether a éhange Do

in training methods would affect nonspeci fic transfer. It was

found that when the +rainind meihod ‘remained the same, nqnspeclf?c

transfer attributed to learning to learn was significantly greater
than when the training method was changed. The hypotheses that-
total and nonspeci fic T}ansfer attributed .to Warmfup would be

greater when the training method stayed tte same than when it was

changéd were not supported.

Thefposi+ive-flnd1ng depends on the aséhmﬁtibn that the warm-up
of an.experimenfal group is equivalent o *hg-qarm-up of its matched
warm-up control groun. This assumption is a'consequence of the
meThodoloqical problem of separating nonspecific Transfer into

Its two components of learning to learn and warm-up. There have been

two epproaches to this probrém. One solution assumes that "the habiis

consTiTuTing iearning To learn are not forgotten” (Pos___ﬂ,,JSJ+—"“""##‘r'ﬂ”_
o =

e ——

® ' p. 1037), whereas, the eifects of warm-up dlss1DaTe rapidly. - Then

the within-session nonspecific transfer is attributed To warm—up while

the be+ween sessi0ns (usually a mi nl.mum of one day) nonspec1f|c trans fer

1s,a#+ributed,f0_learn t+o learn (Thupe, 1951). This solution has
/4£37) mainly on the grounds that

been criticized (Pdéfman, [97F, p.
F

, .
the first assumption is open to question; that is, why should learning

R E
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to learn unlike other forms of learning be immune to torgetting. .

The second‘épproach, the one used ih thig study, requires the -
use of nalve subjects (so that there is an opportunity for learning '
to learn in early stages o% oractice), and warm-up control groups
that are under conditions simulating as closely as Sossible the -
experimental arrangements of the experimental groups, buf not afforded
the opportunity of learning (i.e., pairings are random, Schwenn &
Postman, -1967). As men}ioned before, this §o|u+ion“assumes fhe
equiva1ency‘of +the warm=-up of the experimental and warm-up control
groups. This assumption has.been questioned by Pogfman (1971,

p. 1038), who points ot that in list Iearniﬁg, time is spent in

rehearsal and searching ‘or mnemonic devices, while time demands

would not be the same in a "pure" warm-up task. Thus distribution of

attenfion and rhythm of responding may nq;,be identical for the two

types of task.
* This equivalence of warm-up assumptiom™has not been tested so
there is no empirical evidence for or against i+t. Suffice.lf to say

that "the problem of separating out the relative contribution of warm-up -

and learning to learn...has not been fully solved" (Postman, 1971,
np. 1040). ‘ . .
Accepting the aésunpfion that the warm-up is-equivalent, then the

findings of this study support.fhe contention +that once a person learns

a mode of attack (learning to learn) inherent in a tralning method,

that person will ?o better in a subsequent learning task i'f the training

method stays same. That is, learning to learn is training method

e 4

specific. .

-/

A e :
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I+ should be pointed out that the greater significant nonspGC|f|c
trans fer effect of the experlmenfal groups compared to the warm-up
controli groups, and the generallf nonsigni ficant fransfer effects of
the warm-up éonfrol\groups is very sumllar to the resulfs obtained
by Schwenn and Postman (1967). These results .phold their -argument
that for naive subjects in a rote learning Ta%l, [earning to learn is
relatively more important than warm-up ,

The fact that the PuwC group was}significanfly superior on the
second task to the CwC éroup indipaf@s ThaﬁLySrm—up s also training
method specific, but not in the direction prediéfed. That is, the
changed training method cqndition produced more warm-ub:effecf than the ¢
same training method condition. The training under P warm-up, with
no guéssing|requlred buf simply responding in a given time frame,
probably placed the least attentional demahds on the subject, of any
of the training conditions. On the other hand, fhe-c Tfaining_mefﬁod
which required guessing (or ¥esTing) as wel | ;s Ieérning during training
Trlals, probabfy placed the greatest attentional demands on the subject,

/
Accepting this argument plus the change of training methods, the PwC

sequence would have been the most dI;rup+|ve and thus ‘caused the greatest
amount of arousaf Assuming that the greater.arousal was more onfrmal
for learning than the lesser amounts produced by other sequences of
warm—up and Iearn?ng mefhods,\if folrows that the PwC sequence would
produce the greatest warm-up effect. ThIS reasoning alsp supports. the

O«C- and PwP minimum warm-up results since there was no disruptive

training method change. . Even though in the CwP situation the training

ien e drenl i Rt

g e
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method 1s changed, the attentional demand of guéssinq in the C warm-up.
condition could be equated o the attentional demand of learning in the
P condition, aﬁd again a small warm-up effect would be explained by

this argument. @

The total nonspeci tic transfer was not significantly affected by

the independenf'varféble, change in ftraining methed. This can be
- N " )
explained by the fagﬁifhaf the ftwo components of total nonspeci fic
. " . ‘; ; .
. Trans?er, learning to learn and warm-up, acted in opposite direcctions

(l.e., greater learning to learn tor same methods, and greater warm-
up for changed methods), and virtually cancelled each others effect in
relation to the independent variable.

The findings concerning the independent variabie are based very
v - “heavlly on the significant dlfference between only fwe aroups, CwC .
) gnd PuC. Ayreplication would Increase the confidence that the signi-(' <:\\
ficant difference between CWT and PwC was not érTiféFf;

~\

The significant difference between two warm-up control groups has )

- imﬁlica*ions for other learning s*udies? Thafiwarm-up qig béen shown . *
to be specific for a qanTpula*ed.variable such as training method should
céuTIon against the assumption that warm-up is not snecific for o}her
independent variables (other than amount of training) and that experi- ‘ -
mental groups are equafed‘jﬁaJWarm—up simpiy»becéuselfhey have had
equl&a1en+ amounts of training (;{g., Postman & Schwartz, (964).

- The almosT idenficai.ieg:Han performﬂ%te produced by the ¥ and C

methods on the prellm}n.

ry task replicates the findings of Cervin et al.

1 . .,
{1970). This result sup .é arqument that if the P and C methods

“=are dlfferentiated solel RT, and

o

s AT
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R elements, then these two training methods are equated for efficiency

in the second stage of paired-assoclate learning (the hook up of

. speclfic stimuli and responses).

Since the P-and C Trfﬁning methods ére equa@bd for efficlency and
are wry simllar from an informational point of view, ong would_noT.
expect a dramatic effect from a change from dne method fo the other.
Thlis Tnterference effects caused by a change in training methods, not

ex uc+ed"1‘o be excessive In the flrst nlace, may have been dlssipated

by explainlpg’)and practicing -the new Trafn!ng method just prior fo its

uti{ization on the second task. ‘Instructions can-have a sfréng influence

‘on palred-associate Iearning\ﬂlﬂ%ﬁ;ﬁh\|970, p. 551). Thus a greater

change of training methods e?feCT might have been reajized ifall
Instructions q?d.pracfice had been giveﬁ at the beginning of the
experiment, |

Another meTHodoIogical problem of this egpeﬁimenf was the attempt

to contral for specific transfer. Approximately 50 percent of the

subjects used positional labels for stimuli and responses. Assuming

that the [labels reported for the second task were the same type‘used

for the first task (i.e., assuming the worst possible casel, the
experimental group subjects. us{ng positional labelling shouid have
experienced specificlfransfer relating to the A - B, A - Br paradigm

(Figure I} rather than the A - B, C - D paradigm. According to Martin

{1965) and others, this should have resulted 'n negative specific !
( . ‘
transfer. There is no evldence that those using positional labelling

were Inferior In thelr 'learning performance to those using numerical

labelling. In fact, iﬁé gxperimen+él group positional labellers were
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significanht!ly better on nbmber of correct responses in trials | to 5.
for both the prelimlinary and second tasks. Thus if there was negative
speci;Ic transfer associated wlth positional tabelling, it was.ccm—-
pensated for by the greater efficfency of this iabeiling method-ear |y
In pracTice.“ Also since the asslqnménf of subjects was random and the
choicé of Iabelllng'me?qus is thought’to be a subject specific variable,
the labelling method should not have influenced the other results,

In previoué studies nonspecific transfer, especially its component
of learning to learn has been +és+ed for 1ts specifliclity to a number
of variables (e.g., class of materials and task type). This study
Is a very small way, augmented thls araa of reéeé;ch by demonstrating

that learning to karn and warm-up the two components of nonspécific

transfer, are training method specific.
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PRACTICE LIST -

54 38 9| 85 93 63
/
92 B85S 29 .62 89 52

Pal red-asscclate |ists and positions, with white llights
and buttons shown (not to scale) for LIST 1.

2yhite .lghts
'bresponse buttons

¢ Sconnection
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Is+ Order
2nd Order
" 3rd Order

4th Order

5th Order

Ist Order”
© 2nd Qrder
3rd Order
4th Order
5th Order

Order of Presentation of ST for LIST | ‘and LIST 2

CLIST |-
74 41 73 68 51 58
5 2 3 6
| 3 6 2 4 .
4 2 | 3 6
3 2 I 6 5
2 5 3 | 4
LIST 2
67 84 87 82 37 ‘7
| 5 4 3 2 6
| 6 2 3 ., -5 4
3 5 4 ¥t I 2
6 | 4 3 5 2
4 2 6 3 5 |

B> NG BT RN

63




’

Order of Presentation of ST and RT for

Warm-up LIST | ST's

Warm-Up L!ST 2 ST's:

Ist Order
Znd Order
3rd Order
4th Order

5th Order

_Warm-Up LIST | RT's

Warm=UP LIST 2 RT's -

'!sf.Order
- 2nd Order

f'3rd Order

4th Order

5th Order

74

67

4,3

- 4]

84

+ 79

34

3,4,6

4,6

Warm~up LIST | and Warm-up-LIST 2

73 68
87 82
4 6
| 6
2 3
5 4
| 5
78" 47
3 sl
I3 3’5

5

24,5 3

1,2 3,5

51

37

64

58

T

43

-53




APPENDIX B
C METHOD INSTRUCTIONS o
I. Each numbef under a white Iigﬁf Is connected to a different
number on a butfon. Your task is fo find out and learn which
‘_bufTon number 1Is connected to which white light numbef. [
repeat that. p

2. During ‘the experiment there will be training phases and
testing phases. The [Tght will come on above the word "TRAIN" for
the tralning phases and above the word "TEST" for the testing
phases. |

3. The tralning ohase will work like this: A white light over

a number will come on.' You are to firm]y:pUsh the button number
you think is connected to this whlfé [1ghTt number. Ydu will have

3 seconds to make your response. Pleése respond whenever a white

light over a number comes on. Theq a Light will come on under

the button number that is connected to this white |ighf number.

For example, if white [Ight 93 was connected to button 29, |ight 93 i
would .come on, you would ;irmly push one of the numbers on the

buttons, and then the Jlghf under button 29 ﬂoﬁid come én.

4. The testing Qhésé wlfl work |ike this: A white |ight over a !
number wit! come on. ‘You.are t+o firmly push the button numbér -

;ou think Is:connecfed to this white |i1ght numberl ?ou will have
6 seconds fto make your response. Piéase raspond to each white

| 1ght numberé “ |

5. To acgualn# you with the operation of the machigé you'wili-

now have some practice. In the actual experiment the white v

11ght numbers that a§é>connec+ed to the button numbers will not be

4
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the same as in the practice. \

6. First an example of testing. Don'+lfotge+ whbdq the white
light over a number comes on, firmly Egéﬂ_fhe bu++on-number you
think is connected to this white light hﬁmber (PRACTICE}. In
the actual experlhenf you wi |l be tested on all 6 white Iight
numbers one at a time, but the whife light numbers will not be ‘7
presented in any special order. Then.fhere_will be a |2 second
break before the training phése begihs.

7. Now an example o training. Don't forget you will have 3
seconds +°'Eﬁ§ﬂ the button numéer when the white light ovér a
number comes on. (PéACTfCE). In the actual expérlmenf you

w}ll be Trainéd-on all 6 hhi+e.lfgh+ numbers but the white light
numbers will nof‘be presented In any special order. Then there
will be ; 12 second break beforé the nex% testing phase begins._‘
8. .Raise your hand if you have any questions. |f you have

any. guestions ask ‘them now because once started the sequence

’

cannot be [nterrupted.

<




" a nymber and a [ight under the button number that Is connected

" APPENDIX € ./
L ‘

( < P METHOD *INSTRUCTIONS /
[ . .Eoch number under a white light ls connected to a pifferen?

ﬁumbefaon a bujfton. Your task is to find out and learn which

My

buiton number is connected to which white |ight nﬁmber.

!'11 repeat that.

2. During the experiment there will be training phases and\

testing ghases. The |ight will come on above the woird "TRAIN" -

" for th Jraining phases fnd above the word "TEST" for the

testing phases . ®

3. The training phase will work like this: A white light over

-

. ‘ LN :
to this white tight number will come on at the same time. When

" the 1ight under the button number goes voff, you are fo firmly

push this button number. You wiil Rave 3\§econds to make your -

response. Please respond whenever a white nghf over a numbek

+

N e
comas on. For example, If white light 93 were\connected to

response button 29, [ight 93 would come on as $II as the iight

under button 29. Then.when the |ight Linder buf‘l'\cg"h 29 went off,

AN

you would firmly push .response buT+on,29.

p
N o
4. The testing phase wid| work llke this: A whife\irghf over
a number will come on. You are to firmly push the button number

you think Is connected to this white Ilght number. You will have

6.second§j+o*make your response. Please Eespond fo eacﬁ\fh[+e

‘ - . : .\\\. 2 .

| Tght number.
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5. To acquaint you with the opp?afion of the machine you will
now have some practice. In the actual experiment the white -
liéhf numbers that are connected to the button numbers will not
bé the same as in the pra;fice.

6. First an example of festing. Don't forget when the white
bight 6ver a number comes oé, firmly push the button number you

think is connected to thls white I Tght number. (PRACTICE)., In

the .actual experiment you will be tested on all 6 white light
numpersu one at a time, but the white iighf Hhmbers will not be
_presenfeh in any special order. Then Thefe will be a 12 second
break befare the training phasé begins. .
7. Now,aﬁﬂexample 0f'+ra1niﬁg. Don't forget you Wil have 3
e -

seconds1fo\EE§ﬁ the button nﬁmber after the |ight under Th]s_
button numbér goes off. (PRACTICE}. In the actual experiment
you will be +rafned on all 6 white light numbers, but the white
ITght numbers.yill not be presenfed in any special order. Then
there will be a'l2 second break before the next tedting phase
-begins. | |

8. Raise your hahd if you have any questions. |If you have any
quesTions ask fhemiqow because ohce started the sequeﬁce canno%

be tnterrupted. %
\
\

A
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APPENDIX D

-

A . Cw METHOD INSTRUCTIONS

- :
I. There Is no connéction between the numbers under the white
.{I:;: ‘..‘ ) . S el e . ~ .
~ . lights and the numbers on the butfons. Your fask Is to push the—————— . .
!
button numbers a¥ the proper time according to the Instructions.

-

1"l repeat that, ; ' . ) ‘

2. lDuring the experiment there wll!l be fralning phases and Tes}ing
'phasés. The light wiil come on above the word "TRAINY fqr The
tralning pﬁases,,and above the word "TEST". for the Tesflﬁg
) : phases. l | N
- 3. The training phase will work 11ke this: A white Iight o&er

a number will come on.. You are to guess which |ight under a

button will come on ne;;\bv(?irmly pushing the number on the

\ . _
button of your choice. You will have 3 seconds to make your H%\S\\\’J/

\ . .
response. Please respond: whenever a white light over a number

comes on. THen a light will come on under a button number. The ‘
button number light that comes on has hoThlng to do with whiéh
white light number came on. For examole, if white light 93

came o, yod would push the button number you think will come cn 4
next, then the light under button 62 ﬁigh* come on. Vhite Ifghf
93 is ng_connecfed to button 62; the next time white fight 83

came on, any' other button number Iight, including button 62, might

come on.

4. The testing phase will work like this: A white light over

: a number wi!l come on. You are fp firmly push one of the button
i L] ' K
|
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f/, numbers. You will have 6 seconds to make your response. You are

belng tested on whether you will respond to,each white light

=~ 3 number withln 6 secogds. |
| 5.+ To acquaint you :?}h~+he operation of the machine you wi[l.
now have some practice. |
6. Fldsflan example of Tesfing.‘ bon't foEgeT when the white
ITght comes on over a ngmber, flrmly'gggg_one of the button
numbers. . (PRACTICE). In thie actual experiment you wilt be
tested on all 6 ;hife light numbers, one é? é time, but the white
Ifgh+ numbers wil!l not be présenfed in any special order. -Then
. there wili be a 12 second break before the training phase begins.
7. Now. an example of Téaining. Don't forget you will have 3
seconds Yo push the button numbeF'of your choice, when the
¢ white light over a number Eones on."(g;ACTICE). in the actuafl
experiment during éach Training phase you will bé presen+ed with

atl 6 white 1ight numbers, one at a time, but the white light

numbers will not be presented In any special order, _Thén there
wil! be a 12 second break before the next testing phase beglns.
8. Ralse your hand if you have any quaestions. |f you have any

questions ask them now because once started the seguence cannot

be Interrupted.



APPENDIX E

Pw METHOD INSTRUCTIONS

I. There is m connection befween the numbers under the whifte

Iights and the numbers on the response buttons. Your task is to

push the button numbers at the proper time according to the

instructions. |'1! repeat.that.

2. During the experiment there will be training phases and

testing phaées. The light will come on above the ward "TRAIN"“

for the trainifg phases, and above the word "TEST" for the testing

-
L

;

phases.
3. The Tralning phase will work Iike this: A white light over
a number and a light under a button number will come on at the
S ame ?imé. When.The | ight under the button numﬁer goes off,
you are to firmly push this button number. You will have 3
seconds to make yoﬁr respoﬁse.J Please respond whenéver a white

light over a number comes on. The. button number light that comes

on has nothing to do with which white light number came on. For

exambTe, 1§ white lighf 93 and button light 62 came on at the

" same time when button Iight 62 went off, you would push button 62.

whlfe I ight 93 is not connected to button 62; the next time
whité |ight 93 came on any other numbe red response button light,
including button 62,'migh+ cone‘aﬁ., : :
4. The testing phase will.wprk like this: A white ligh} over

a number will come on. You are to firmly push one of the button

numbers. You will have & seconds to make your response. You

- L]
g
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are being tested on whether you will resnond to each white . light

"

number within 6 seconds. .
. . n

2. To acquainf you with the operation of the machine you wlil‘now,have
some practice.

é. First, an example of testing. Don't forget when the whifg‘ﬂpum
light comes on over a number, firmly Eggnjone of the button numbers.
(PﬁACTICB). in the actual experiment you w{ll be tested on all 6
white light numbers, one at a time, but the whiTé IighT numbers will
not be presented in any special orde;. Then, there wlll.be a l2
second break before the training phase begins.

7. Now, an example of training. Don't forget yoh will have 3 seconds
To Eﬂéﬂ +he button number after the |ight under.this button number goes
off. (PRACTICE). 1In Thé actual experiment you wjll be trained on all 6
thTé | ight numbers, but the white | ijht numbers will not be presented

in any special order. Then there will be 2.12 second break before the

~

next testing phase begins.

8. aRaisé'yOU( hand if you have any questions. |f you have any questions

ask them now because. once s+arTeq£+he sequence cannot be interrupted.

My LN W BT Ok L A N
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APPENDIX F

QUESTIONNA I RE

PLEASE COMPLETE THIS FORM AND LEAVECIT ON THE DESK WHEN YOU ARE
F INISHED.

NAME

7 :
Using the space below, indicaTe the connections you learned

on the second part of the experiment.
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APPENDIX G

b ' ~
ANALYSES OF CONTROL VARIABLES
'E -
Analysis of Variance for Exnerimental Groups and
Paired-Associate Lists on Task | i
Trials to Criterion Correct Responbes ,
~ . Trials 1-5
Source * dt ss  Ms  F S§ - . MS F
Groups . 3 15,84 5.28‘-\.38 16,09 ¢ 5.3% . 15
X . Lists | ! .03 .03 002 11.28  11.28 .32
Group X Lists 3 13.09 4.36 30 40.09 13.36 .38
T Error 24 336.71 14,03 | B35.25  34.80
\
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7%

Analysis of Variance of the Learning +o Léarn Bata
) . * r
for ExDerimen‘tz_zl_Groups and Paired-Associate Lists
Trials to Cri‘rer‘lfon Correct Respbnses
- Trials -5
o : . \;;‘
.Source df 58 MS F Ss MS . F

P A (Same/change method) I 45.03 45.03  6.96% 144.33 144,23 ] 6.45%*%

C (Task 2 method) I 3.0 Y 3,10 48 - 1.98 1.98 .09

D (Lists) | .03 * .03 005 13,78 13,78 .61

- AC ' ‘ | 17.94 17.94 2.77 120.28 120.28 5.38%

AD | y 8 78, .12+ 7.03 | 7.05 L3

o I - .03 .03  ,005 tﬁn .28 .01

ACD ' | 2,53 7 2,53 .39 C19.53  19.53% .87

Error - 24 155,25 155.25  ©  S36.75  22.%
' *n .03 _ .
*¥p < .02
. »
- ~
o '



17
Component Analysis qf Prompting Verus:Confirmaﬂon
Correction on Task | for Experimental Grouné'
/ Trials to Criterion Correct
' : Responses Trials
-5
! . ¥ I :

Source . df §§< . MS F SS MS F
{PP+PC) -{CC+CP) | ,'\‘5.28 .0 5.28 | 42 .03 .03 .0009
Error - 28 349.88 12.50 ~ . 886.62 31.67

4
Component Analysis of P control Versus C control
| \
'Trials to Criterion Correct Responses .
: Trials [=5
Source df sS4 MS F s .M F
,‘ Pénh;ol-c control I 14.06 14.06 1.2 3.06 3.06 A0
Error 28  349.88 12.50  886.62  31.67
) &
T
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- APPENDIX H
PREL IMINARY ANALYSIS REQUIRED FOR
B DUNNETT'S + TEST '
Analysis of Variance of Task 2 Scores .
N for Task 2 P Trained Groups
Trlials to Criterion - Correct ‘Responses Trials
' -5
Source . df - ss MS F- s MS F
P Groups © 4 127,40 31.85.  3.13% -447.35 111,84 3,05%
" Error ' 35 356.38 10.18 1290.25 36.86
N
* < .03 -
’-9 ' f
Analysis of Variance of Task 2 Scoras
L :
for Task 2 C Trained Groups : -~
Trials to Crf‘rerion Correct Résponses Trials
) ' 1-5 :
Source © df sS MS F 5§ MS F
C Groups 4 269 .90 67.48 - B.81** 708.25  177.06  7.(7*
Err(b’r . 35 268.00 7.56 864.13 24 .69
\ < , ] -
* - 1 '
p<.0004 ( .
*%5 < .0001 S =
. .
Y ]
L
78 ~



Analysis of Variance of Task 2~Scores for Each Exnerimental

Group and l1s Varm~up Contrecl Group

-

Trlals to Criterion

Correct Responses Trials

1-5 o
‘Source " dt $S MS F 55 MS F
PP/PuP : 52.56 52.56  5.69% 150.06 150 .06 3.95
Error 14 129.38 . 9.24 8 53.88 37.99
CP/CwP | 30.25 30,25 3,04 132.25  |32.25 4.19
Error 1 4 139,50 V9 .95 441,50 31,54
-] o
CC/CwC 1 122.75  132.75  14.72%* 44).00 441,00 [2.43%%
Error 14 125. 75 8.98 © 496,75 35,48
PC/PWC. O 14.06 14.06  2.06  22.56 22.56 .24
\Q:—or 14 95,38 6.81 255.38 18,24
. : |3 .
. . *p £ .03 2
S *¥p £ .004 s
. ) ) !
.
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