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Using first-year female students from the. University of

W1ndsor to form dyadlc teams. team performance was measured

,after differing amounts of 1nd1v1dual pretralnlng were glven:

(a) no pretralnlng. (b) pretraining in-a "social" skill, {e)

pretralnlng in a "technical” Sklll and (4] pretralnlng in

'both [ social® and “te&hnlcal" skills, A sub-experiment was con-

1

ducted to test for dn order effect when pretraining was glven
in both skills. There was a facllltative effect on tean.per-
formance when pretralnang in both skills was given in the order,

"technical" skill followed by "social™ skill. -

It was hypothesized that the amount of pretralnlng given-
would produce dlfferentlals in saV1ngs for the acquisition. of
the correct teanm response: greatest for pretralnlng in both
skills, least for no pretralnlng These“hypotheses were con-
fdrmed. The dlfferentlal sav;ng between pretraining in the
'technlcal' skill alone and pretralnlng in the "social" skill
alone was not 31gn1f1cant and close to zero. When total train-

ing trlals were con31dered no overall dlfferences were found

among the tralnlng conditjons,

The speed with whlch individuals learned in the team

LY

training and individual tralnlng situations did not dlffer

. L.
e . '
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| CHAPTER 1

INTRODUCTON
)

As noted by DeGreene (19?0). both personnel selection

A

and personnel training are inseparable and both 1nteract with °

the complexity of the organizational systen. The more complex
‘the system, the more_étringent are the selection and training
‘requirements. Enployees are often selected on technical skills .-
and they are then tfained on the integration of team role with-
nerhaps some adjusfments-made=to the technical skills, depend-
‘ing on fhe demands of the task. Frequently it is observed that
-fmany operators within modern-systems must be trained as a team,
- or -as groups of operators who must effectively coordinate their
act1v1t1es and wark together if the system is to function ef-
fic1ently Often team training begins only after, the individ-
al opgerators have learned their specific skills in isolation,
or in other words after‘individual pretraining. Thus,.the no-
tion _of team training becomes a topic of relevance in social-
indusffial'psycHoIdgy;'Any person'whoiis responsible for pro-
viding teanm éraining is vitally concerned with the problem of
| nowlbest to put teamsxtogethef forathe perfofmance‘of a.given‘
task. .This is the problem in this report. p |
Training, in a broad sense as pfoposed ﬁy Tiffin &
McCormick (1965), is any planned and organized effort specifi-
cally designed to help 1ndiv1duals develop‘incre391ng capabill-
: N

~
\'



ties. In the ineustrial—oriented systems, many training pro-

grams are dlrected toward develop1 14 knowledge and skllls that

woulé be useful to employees performlng thelr JObS As Biel
; (1962) points out, whenever a number of employees interact

//nith machlnes or- with other employees in such a way as to con—

/ﬁ stltute a dlstlngulsha le portion (i,e. sub-system) of a total
/ operating system, 1nd1§;dual tralnlng-often becomés“an inade-
quate means of 1mprov1ng team pérformance. Thus, tralnlng di-
rected ‘at the 1nteract1ve procedures within the 1ndustr1al sub-
system is usually referred to as team training. ' 1

In this report, the distinction between individual traln-
ing and tean training is simply that the former 1nvolves the
tralnlng of individuals in an 1ndependent settlng while the
latter 1nvolves the- tralnlng of individuals in a group‘setting.
This dlstlnctlon between individual and team. training appears
compatible w1th the. dlstlnctlon made by Blel (1962).

Tralnlng frequently is carried out in an artificial situ-
ation which is a 51mulat10n of the real task situation. Where
tralnlng takes place in a 51mulated enviroment, the assumptlon
is made that the learnlng that occurs in the training situation’
will transfer to the real task 31tuatlon. This being the casé
then the real task is usualIy referred to as the transfer task.
Slmply stated transfer of learning deals with the extent to
whlch that whlch is learned in one situation can be carried
over to. or be applicable to, another 31tuatldn.

b Usually. theorists 1nterested in the area of transfer of

learning (e.g. Osgood, 1949) think. 1n terms of the degree of .

51m11arity for both the stimulus and response between the traln- '
{ . p

-
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| ‘ 3
1ng 31tuat10n and. the transfer task. Transfer of learning is
thought to be greatest (i.e. positive) when the stimulus and
the response during training are hlghly sinilar to .those 1n |
the transfer task.. Where both the stlmulus and response in the
' training are unrelated with the stimulus and response in the ~
transfer task, no transfer of learning ishexpected. “here the
stitulus is identical but the response is antagonistic between
tralning and transfer situations, then the transfer of learn-
ing is expected to be negative (i.e. that which is learned in
training is detrimental to the requlred performance on the

transfer task).

-

Belng a2 subset of the class of small groups, teams can be
dlfferentlated from this broader classg by con31der1ng them as
small groups of individuals that are both structured and task
oriented; the task itselfiproviding the justificatiOn for the
existence of a team. Glaser & Klaus,(1966) formally define a
team as a collection of individuals which is usually well or-
ganized, highly structured._ahd:has relatively formal opera-
ting procedures. | i

Implicit in’the Glaser & Klaus (1966) definition of a
team is the fact that teams depend on the t@operatlve part1c1-
patlon of a nunber of SpEClallzed individuats whose actlvitles
contain ‘iittle overlap, and who must each perform thelr task

at least at some minimal level of proficiency if the team is
to perform at a snec1f1ed standard In order for an 1nd1v1dual
. to perform tasks at some minimal level of proflclency, it is
necessary for the individual %o receive tralnlng in the appro-

priate technical skills (i.e. to respond appropriately to cues
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'_ prov1ded by the task 1tSelf) L1kew1se, in order for the co-

operatlve partlclpatlon of a number of specialized individuaQs

to develop. tralnlng in the approprlate social skllls is nece-

ssary (i.e. to respond suitably to cues provided by other mem-

bers of the‘team) Biel (1962) indicates that it is useful to
separate the training necessary to traln persons in their in-

dividual skills from the skills used to‘traln.them as members

.of a team 1

_‘In:ﬁis Study of cooperative behavior in dyadic teams,

 Rosenberg (1960) offered a definition of cooperation in terms

of the‘eonseQuences to'individuals (in the form of a_feedbaek.
reward, or payoff) after. they had made their 5pecified combined
responses. A cooperative 31tuatlon was defined as one where (a)
there ex1sted at least two outcomes for each individual follow-
ing a reSponse, (b) one of which was a rewarding state of af-
fairs, (c) reward delivered to one person d1d not preclude its
avallabillty for the other, and (d) the outcomes to both per-
sons were, in part or entlrely. a functlon of the behavior of
the other person. Underlying this def;nltlon of cooperation
was the concept that the reinforcing events were considered as
being critieal components in the development and maintenance

of cooperative'actiop. - )

_ Whlle both Bass & Vaughan (1966) and Tiffin & NcCormlck
(1965) expressed the generally accepted”™ notion that team
training improves group performance, others have pointed to the
fact that there is a lack of systematic research in the area of

team training appropriate to performanee 1mprovement of typical

working teans (see Bovuslaw & Porter, 1962, P 411 Howell &

1[‘For convenlence the expreSSLOns technical and--sociazl skllls
are used although both are the s1mp1est of their kind,

o
!



<y | : ' 5
Goldstein, 1971, p. b??) Fltts. Schipper, Kiad, Shelly, &
Conrad (1964) _suggested that one of the reasons for this re-
‘search lag was due to the dlfflculty of creating a realistic
team task in the laboratory where it can be subJected to con-

trolled experlmental study
In psychological literature one notes that the‘;erform—
ance of teams operating under different structures has'heen
investigated (ﬁlaus & Glaser, 1960; Kidd, 1961: Fitts et al
1964; Naylor & Brlggs. 1965; Briggs & Naylor, 1965. Glaser &
.Klaus. 1966; Egerman, 1966; Johnston & Briggs. 1968) Typlcally.
these studies dealt with the performance of team operators on
_31mu1ated radar-controlled aerial lntercept tasks which of'ten.
involved "timing responses". Usually the teams in these studies
consisted of a monitor,‘a.processor. and a controller whose
activities were lnterconnected. The general purpose of these
experiments was to investigate, in one form or another, the.
relationships between individual member performance and team
performance. Some  of the principal variables studled were: (a)
the -extent to which one could predict team performance on the
basis of the constituent members® performance which was meas-
ured individually (Kidd, 1961). (5) the Chahge in team member-o
ship when a substltute member possessed varying amounts of
task experience (Naylor & Briggs, 1965), and (c) the 1nh1b1-'
tory aspects of direct intermember communication (Johnston & |
Briggs, 1968). oOf the studies ;eited above. a very saallqnum-- »
ber were relevant to team ﬁralnlng per se, and so, with 'the

| exeeptlon of one, ethey had no direct relevance to the present

study.
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Brlggal& Naylor (1965) investigated team versus 1nd1v1d-

‘ wal training, tralnlng task "fidelity", and task organiz®tion

' effects on transfer performance. This study involved a three-
man team performing an aerial-intercept control task via.simu—
lated radar disﬁlays. Experlmenter assistants portrayed inter-
ceptor pllots and made heading and speed adgustments as direc-
ted to do S0 by two of the subjects who acted - ‘as radar contro-
llers, The "interceptor pilots” received their directions by
means of_simulatod'radio communication channels. The third team
éubject'dccubied the role of a supervisor-coordinator.

The tralnlng task in this study was an abstractlon of the
transfer task: a checkerboard repllca of the radar coverage
with both 1nterceptqr and target aircraft .represented by check-
ers, Training occurred at two levels. On one level, radar con-
trollers directed the moves of the;interceptor cheokers over
the 81mulated radio link to the experimenter assistants, Thus,
in this tralnlng condition the radar controllers acquired the
same communication skills as wére requlred in the transfer
task., On the other level of training the radar controllers
moved their own ﬁnterceptor checkers during training and; thus,
they were glven no opportunlty to practlce and develop the com-
munication skills requlred for the transfer task.

Task organlzatlon occurred at two levels in both the traln—.
ing and transfer situations. One level was an 1ndependent con-
dition in whlch each radar controller worked without coordlna-
tion with the other controller. The other level was an inter- .
action condition wherein the radar controllers traded off tar;

gets and iﬁterceptors thereby coordinatihg their operation.

e



One of the major conclusions reached by Bniggs & Naylor
(1965) was that "superlor performance occurred after tralnlng
on an independently organlzed task (as compared to that after
training which requlred verbal interaction among the control- -
lers)". Verbal communlcatlon in the lnteractlon Londltlon of

tralﬁ%£§¥:i: superlmposed on -the normal demands of the- task it-

self. Thiz—lead to 2 proportlonate reduction of exclusively
task-directed behaviorr®, The*investigators suggested that this
fInding supported earlier findings to the effect that indivi-
dual training was supegior to team tralnlng They also found
that the degree of similarity, of both the stlmulus and re-

sponse between the training task and the transfer task influ-

El

enced performance on the transfer task. Superior performance
followed a training 51tuat10n whlch was highly S1m11ar to the
_transfer task in terms of stlmull and respanses.

In this present report it is of importance to note that
‘Briggs & Naylor (1965) suggested that the transfer task they
employed actually involved some JOlnt decls1on making but "1it-
tle direct coordlnatlon in (the) behavior ‘of the two operators®,
In other words, their study did not employ a task that appro-
ached the demand for cooperation among team operators as would

[

be demanded for exanple in a sports team task- (baseball, foot-

ball), or in a task such as wiring and soldering television

receiver parts, .

Cervin,'Bonner, Rae, & Kozeny (19?1) investigated the

learning of cooperatlon in "two-partner groups" under dlffer-

ing feedback and connunlcatlon systems., In‘thelr study a modlq
AN
fied verbal pa1red-assoc1ates 1earn1ng task was employed The

J

!



'ijecfive of the "groups" was tovcorrectly learn six pairs of
stimulusiresponse digits. Their main finding was that.coopera-
\ticn'wss learned significantly faster when the subjects saw - °
their psrfner's reSponse.as opposed'ro nof seeing their part-
ner's response.VWhile this sfudy ﬁas only in part‘directly re-
levant to.team training (i.e.'in terms of the develpment'of
cooperatlon), it 1llustrated s characteristic which was ‘appli-
cable to other studies (Glaser & Klaus, 1966; Kldd 1961), In
the Cervin et al (19?1) study, the task was 1nc1dental to the
learnlng of cooperation and it 51mp1y prov1ded an occasion for
the team performance. ¥

A major point of interest that_e#olved from’ the previously
cited studies (particularly Rcsenberg; 1960; Egerman, 1966;
Glaser & Klaus, 1966 and Cervin et al, 1971) was that these
| researchers consxdered ‘the team as a learning unlt which reacts .
to the presence or absence of reinforcement foLlowing a re-
_spomse. To illustrate the parallel between the team belng re=-
garded as the learnlng unit and the individual bEIHg regarded
as the learning unit, the procedure used to prodice a response
acquisition for an .individual will be considered.

Initially it is necessary to select a yartlcular response
class from the ind1v1dua1's repertoire. Following the ogcur-~
rence/of the partlcular re3ponse of interest, the experlmenter
' pr0v1des a relnforcement or "reward" to the 1nd1vidual Each
succe551ve reinforced 1nstance of the respumse makes it 5n-
crea51ngly likely that this same response wnll agaln be made.
Gradually, the rate of the particular reSpunse increases as

. training procedes until a fairly stable.'higﬂ rate of perform-

b
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ance 1s attalned Thus. an 1nd1v1dual's performance is a func— '

‘tion of the relnforcement cont1ngenc1es he or she experiences.

The reinforcdement contlngencles are usually establlshed by the
experlmenter in the laboratory.

Viewing the team, rather than the individual, as a learn-
1ng unit allows the experimenter to/lnvestlgate the effect of
a tean relnforcement on the rate of proflclency of team and ;
member responding. What is of 1nterest here is that the team,
and therefore all its members, recelves or does not recelve

relnforcement. The relnforcement is contlngent upon the teanm

response at any. partlcular time. The fact that the team res-

. ponse may be qulte complex and consist of several separate ac-

tions, dr that a number of 1nd1v1duals have cooperated in mak-

1ng the ‘Tesponse p0351ble, is of secondary 1nterest at this

p01nt Indeed, the Properties of 1nd1v1dual performance w1th1n

the team may be manlpulated ‘but even then the total team be-

“havior usually is of prlmary interest. Thus, the adequacy of

the total team performance is reported to all members equally,

This knowledge of results, when it represents correct teanm per-

. formance. can be con31dered as a relnforc1ng contlngency fol-'

42

1ow1ng team performanCe. '
These previously mentloned studles which 1nvolVed the ap-
plication orf relnforcement theory principles to teanm behav1or.
1nd1cated that a learning theory model can provide a- sult ble
framework for studying team performance (Berger & Lambert;
1968). I . s
In.those studies that were ‘relevant to team training in

one form or another, it was apparent that the experlmenters

LY

’
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concerned d1d not separate or make dlstlnctlons between the
training in technlcal SklllS and the tralnlng in soc1al skills.

These two types of Skllls. both 1ndependently and. in comblna-

~tion, were v1eweg by ‘the present 1nvest1gat0r as being yarlables

| worthy of systematic study.

In complex man-machine ‘systems, teams of operators can ‘be

arranged in series or in parallel. In serles arrangement all

N

.the operators must perform -2 correct response in order for the
team\to complete a specified task. In parallel arrangement _
functional redundancy exlsts sxnce the task completlon depends
on the 1ntegrated respondlng of Some, but not all -of the op—
eratorg on any one. trlal.rFurther. in both, the. operakors ‘them-
selves can be organized so that they either respond simultan-
eously or sequentlally. Also, the various sub-tasks comprising
-the overall team task can be either serial or s1multaneous in
their organazatlgn. Serial tasks require the operators not only
to know the necessary skills ‘to perform the partlcular sub-
tasks: but also to know the order among such sub-tasks. These

three basic varlables of team and task organizatlon and order

prov1de 82 X'2 X 2 matrix20One cell in this matrix is of. in-

" terest in this Study: a team of operators organized in serles, _

the operators themselves organized so that they respond sequen— '

- tially, and the sub-tasks organized in a serlal order.

An explanation concernlng the use of the term "sub- tasks“

is in order. Any team task, whether At be wirlng and solderlng

- television receiver parts. rece1v1ng ‘and filling orders in a

mail order house, playlng baseball, or part1c1pat1ng as a men-

ber of ‘a symphony orchestra, is composed of a series of related

2 From personal communication with Dr. V.B. Cervin.
. o W
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ub-tasks., One can separate these sub-tasks from the larger

team task. The sub-tasks are the responsibility of and are

7 performed teparately by, the 1nd1v1dual members. Further. the

1nd1v1dual member's sub-tasks can be brohen into thelr compon-

ents which must be performed by the =nd1v1dual members in an

order approprlate for the completlon of the sub-tasks. How well

an 1nd1V1dua1 1s able to perform the conponents of the sub— ’
tasks. and how well he is able tp prerform these sub tasks in
a definite order. are a functlon of tralning 1n the apprOprlate

technical SklllS. How well the team task is performedtcollec—

'tlvely by the 1nd1v1dhal members is a function of the1r traln-

ing in the appropriate social skills.
As implied at the outset of this report, training can be

carried out”within thé context of a team, or it oan'be given

. to team operators on an ;ﬁdividual basis féllowed by training

in the team., Within the context of a team all 0perators,re-
ceive the required amouht'of‘team\training necessary tO'oer-
form'the teanm response at the specified level of proficiency.

In this setting, the specific social skills are not separated‘

from the Spelelc technlcal skllls: the- operators receive-

.tralnlng on both SklllS ln comblnatlon. Training on an indivi-

dual basis. followed by tralnlng in a team 1nvolves.1nd1v1dual
operator‘pretralnlng on elther one or the other, or on both

of the social and technical skllls Following this, the opera-.

tors as a taam are trained to produce the team response at the

SpECIﬂled level of/p/bflclency.
Consider the situation in which the team operators have
had no training on;eithev/the specific social skills or techni-

/

\,
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cal skills whlch would be relevant for a partlcular team task.
t_,_:):\ N
Inltlally. the operators. would likely ‘be. 1ncapable of perforfi~

. lng elther of these SklllS at the required standard demanded |

by the team task. Only a.minimal afiount of p051t1ve transfer, -
if any, from their past experlence would be possible, Tra1n1ng
on both skllls,wlth;n the context of a team, or within an in-
dividuallsetting followed by training in a team setting weuld
be required. - |

On the other hand, consider the situation where'the oper-
ators have had. at one time or another, prev1ous tralnlng on
the approprlate technlcal skills requlred for performing the
sub-task comnonents. Here, the operators should be capahle of
exerc1sing these technical skills at the required standard due

to the opportunlty for p051t1Ve transfer of-learnlno. However.

" these operators'would likely be unable to meet the cfiterion

' demanded in terms of the appropriate social skills (i.e. lit-

L

‘ytle.of no positive transfer of éocial:skills). It would seem

io be effIEfgnt'to provide these 0perators_with social skill
training (i.e. further"pretfaining) followed by training in
the team setting. In the team setting, their task would be to
integrate the two ekills.%} the same time hoeeve?, perhaps —
it would also be efficient to simply proyide these. operators

with team training. In thls case their task would be fo learn

: the social skills and successfully 1ntegrate these skllls with

o
their prev1ously learned technlcal skllls 1n order to produce

the correct team re5ponse. The questlon arises as to whlch of
these p0331ble training procedures is the mnst efflc;ent ‘ef-

flency belng thought of ‘in terms of the sav1ngs“ in training
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reallzed frem the pretralnlng of team operators in either one

iy or in both of the technlcai and social skills.

*x

&

.+ In a pilot study conducted by the present 1nvest1gat0r it

‘was found that the type of 1nd1v1dual pretraining (i.e. pre-

- training on either the technlcal‘or sqc1a¥3skllls) had no ap-

. ) .
parent differential effect on team performance, However, there

.was a d1fferent1al effect on team performance after prov1d1ng ‘
the 1nd1vrdual team members W1th varylng amounts of pretrain-
ing: no pretraining was equated to "Zero" pretralnlng; pretrain-
ing on either one of the social_or technical skills. was equated

to "one—half" pretraining, and Successive pretraining on both

‘the soc1a1 and technical skllls was equated to maxlmum" pre—

' tralnlng.

4

~

Based on the above observations_from_the ﬂilot-study, it, -
was assumed in ‘the present study tnat there *would be no signi--
ficant difference between the types of pretraining. Thus, the B
1nvest1gator s attentlon was dlrected toward determining the N
31gn1f1cant "sav1ngs" in team tralnlng produced by varylng

\

amounts of pretralnlng. Certain hypotheses derived from the - 3'

theory of transfer of learnlng were formulated for the follows

- ing pretraining conditions: (a) no pretraining, (b) pretrain-

ing on the technical sRill, (c) pretralnlng on the SOClal -

skill, and (d) pretralnlng on both the soclal and technical

skills success1Vely.

‘The teams consisted of two operators who were organized

. . 2 ™ .
in- series. The operat0rs had to~re5pond sequentially on the

Sub;tagks which were organ1Zed in.a serlal order. Thus, both

of the operators had to learn to perforn correct responses in
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a definite order (i.e. they had to learn a technical skill),
The operators alsoc had to learn when it wés their turn-to. re-

L

"spond (i.e, they had to learn a social skill). This team and
task arrangement may be deéér;b%d as having a2 rigid structuré
and commﬁﬁicatiﬂn network..The arrangement required the co-
qrdiﬁated participatién of both individuals, and it élso re-
quired.from‘the‘individuals a maximum proficiency in the sub-.
task performance so that they cculd correctly produce the team
re@ponse..Unlike the studj of Cervin et al (1971) the task as
‘a whole .and its sqb-tasks were not considered simply an occa-
sion for team performance. Team and task training were. given

- botn sépgrétely and- in combination. The well—defiﬁed aséién: ¢

merits for each operator permitted an\analysié of the con%ribu-

tion mad_e‘ by each operator to the team's response, ¢

\ The "technical” skiIl-invplved.in(this_sfudy was a percep- r

"' tual-motor coordination skill which formeﬁ an action éequence
| ‘(hsia The technical skill involved‘deﬁressing the correct re- .
fj sponse button on a panel in a ﬁarticulgr serial order within -
©a specified time period. The AS was learned as a reéul%'of
- technical skill training.

K The .social skill‘ﬁas characterized by the ordering of
actions ‘between the two operafors forming the teamy This.skill
'gave an operator sequence (0S). The social 'skill réquired the

_ operators to “fitbihto" the tean by reSpdnding only when it

was their turn. The 0S was learned as 4 result of social skill

training.
Throughout the study, both the AS and OS were of equal

:length in terms of thé'number of steps in each (eight stéﬁs).'

b
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‘The two sequences, AS and 0S, were held at a constant lefel“qf
complexity by randomly'ordering the steﬁs within each of: the ,
'séquences. ‘ | |

The qﬁestion‘asked was: In order to have a team perform
a given task at a—speéified lével of proficiency, which.amount
of.pretraining (i.e. ne prgtrainingu‘péetraininé on AS 6; 0§;
or both) provided the greatest “saviﬁé*%

On the basis of the theory of tfﬁnsfer'of learning. the
investigator hypothesized that those teams in which the opera-
tors received pretraining'on either AS or OS, or both, ﬁ%uld.

learn to perform at the required level of proficiency faster
(i.e.'fewer‘trigls)'than ﬁodld those. teams in'ﬁhichjxhe opera-
tors received no pretralning. i'positive frénsfer of'leaQning
from the varfious amounts of pretralnlng to the team tralnlng
condition was expected to occur for thoseIOperatprs vho re-
ceived pretraiﬁing;'The transfer of learning was expectéd to
be poéitive since the sf%pu;ﬁs-and the réspohse in thE'pgetraiﬂ%
ing condition were highly'similar to- those in the team train-

1ng or transfer task condltion, For those teams in whlch the

-

operators recelved a zero amount of pretraining the opportunity
to use a p051t1ve transfer of learning was probablylnon-ex1s—_
tent, | '

.The dependent variable was the number of trials rgduired
ﬁj the teans to reach the criterion of an errot-free team re-
sponse durlng team training. The "sav1ngs“ Were defined asqthe
dlfferences %p+ween the number of trials requlred by the teams

to reacl: the crlterlon under the various tralnlng conditions,

In terms of savings, itlwas hypothesized that the minimum
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(zero) savings would‘oocur with zero pretraining. Greater‘sa—
' vings were expected when pretraining was given in either the
AS or 0s, The maximum amount of savings was predicted to occor
ﬁhen pretraining in both AS and 05 was given. The savings pro-
duced by preiraining in 0S were expected to be comparable to
the savings produced by pretraining in.AS.

. Another question asked was whether or not individualntr-
aining is superior to team training. Briggs & Naylor-(1965)
found that verbal communication in their team training condi-
tion detracted {rom task-oriented behavior., Therefore, indivi-
dual training wao supefior'to team training.

] In the present study, individual tralnlng (i.e. individ-
ual training in .an 1ndependent setting) was given to some
teams, Team tralnlng (individual training in a team setting)
,.was given to all teans, However; unlike the Briggé & Naylor
(1965) condition of team tralnlng, the team members in the
present study could not verbally communicate with each. other
gt any,t}me. Thus, these teams did not experience the 'inhi-
bitory aotiOn*-of verbal communication.

In the present study, the traininé comdition in which the
operators recelved zero pretralnlng was deflned as the- team .
tralnlng situation. The tralnlng condition in which the indi-
“v1dual Operators recelved pretralnlng on both AS’ and OS was
deflned as the’ 1nd1v1gual training situation. The dependent
vatiable in these respective situations was the runber of trials
required to ;each criterion-(an error-free-resoonse sequence)
on both sequences by individualsrworkingfaS'members of teams

and.by individuals working_independently.

. , :
' . o ‘ " - -
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In team training the operators had #o divide their atten-
tion between the learning of AS and the learning of 0S Simu-l-
taneously. Thus, it was possible_that the attention required . |
for one task interferred with the attent%on necessary to iearn
the other on—geing task. This simultaneous interference created
ea complex 1earﬁing situation for operators working as members
of a teem.

In individual training the learning of the two tasks, AS
and 0S, was -undertaken successively, Therefore. 51multaneous
1nterference was not experienced by these operators. The tasks
of learning AS and 0S were separated and therefore, this ;earn-
ing 51tuat10n was not ccmplex.

To the extent that, the 1nd1v1dual tralnlng situation was
less ccmplex than the team training 31tuat10n. individual train- |

o
ing was hypoth931zed to be superloi to team tralnlng, in the

sense that the operatnrs would require fewer trials to learn
AS and 08 to crlterlon.

To test theSe hypotheses, a 2 X 2 fixed factorial design
was employed., Two independent variables were manipulated at
two levels: pretraining dnd no pretreining in AS, pretraining
and no pretralnlng in 0S, Data were collected for individuals
working independently, for 1nd1v1duals worklng as members of
teams, and for teams worklng as cooperative units. =~ -

Since some of the teams received pretraining on bboth AS
and 0S5, it was possible thaf h@ere would be-some order. effects,
To test for this poesibility a sub-experiment was conducted,

In summary, the-purpose.of the present study was to-com-

. bare the savings in team training when individual operators /

s . 1
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were‘given different-amounts of pretraining on a relevant task

This task was a serial taék'requiring sequential cooperation,
The épecific‘hypothese tested were:

1. Different amounts of pretraining (i.e. pre-
training in either AS or 0S, or in both) as
-opposed to zero pretraining, will result in
significant savings in the number of trials -
required to produce the correct team response,

2. The amount of savings realized by AS pretrain-

- ing will be equal to the amount of savings re-
alized ‘by 0S pretraining.

3. Independent—individual.training'will be super-
ior to individual training in a team setting.




CHAPTER II | -
N METHODOLOGY AND PROCEDURE

“Subjects
| A total.of 88 female students from flrst-year classes at

PSR

the Unlver51ty of wlndsor were recrulted accm.to the pro-
cedures and regulatlons as outllned by the Re and Reso- '

urces Committee. The Ss were paired randcmly into 44 pairs.
Thirty of the 44'pairs were randomly assigned %o one of.five‘
'groups So that there were six pairs o; Ss in each group. These
’30 pairs formed the sample for the main experlment. For the
sub—experlment 12 of the remaining 14 pairs were randomly as-
signed to elther one of two groups so that there were six palrs
in each group. The two remaining palrs of Ss had to be discarded
from the experiment due to the fact that one S in each pair
was unable to comprehend the 1nstruct10ns (i.e. had a lingui-
Stlc background other than English). The experlmental session
for each pair of Ss was approximately 50 miputes. |
Apparatus ‘ -

The General Learning Apparatus (GLA) of the Unlver31ty of
‘W1ndsor (Cervin & Grewe, 1967) was used. Thls apparatus was
programmed to present a series of numbers amd to inform the

Ss when the correct response had been given from the correct
panel. -

Two panels ideﬁtified as panels "A" and "B", partitioned

19
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from each other by a sCreen.'were used for eacn'pair of Ss.
.Each panel had.at the bottom a'row of resnonse buttons nnmb' r-
ed from 1 to 8, each bm)ton with a lamp 1n$1de. Above there
was a’single blue warning lamp in the centre of the panel and
to the right and left there were two white lamps which served
to indicate the onset of a new trial, Immediately left of ‘the
response buttons there was a green lamp marked "You Correct",
and at the top left side of the panel thete was a second green
lamp marked "Partner Correct”. The response button lights and
the green lights prov1ded cues to the Ss for the sequencing
of actions in the performance of the task’ '(AS) and the sequ~
encing of operators (0S) respectlvely.

In another room there was a control panel which allowed
_E to present the Ss with button lights and green lights in the
required programmed Sequences and timing relations. An auto-
" matic event recorder for recording all the Ss' responses was
contained in this room designated as E's room. Ss' and E's

rooms were ound-insulated and E was able to see Ss through

‘a windoy and talk to them on individual earphones., Ss* fbdm
was monltored for sound, The.arrangement for two-way eommuni-
. cation enabled E to ensure that certain experimental proce-
dures (e.g. no talking among Ss) were followed throughout the
~course of the experlment
Procedure o

The GLA was programmed so that the response buttous were
correct in tne foliowing random order: 3857412 6. This
sequence of the-response buttons formed the AS. The GLA was

also programmed so that the panels were correct in the follow-



ing ran@oﬁlorder: BAARAB AB B. The random.order;in the
" panel sequence was formed under the restrlctlon that each pa-
nel had- four ‘responses. The orderlng between the. panels formed
. the 0S. Thus, the. GLA was.programmed overall so that the team
. task was: .
BAAAB™BB -(0S)
38574126 -(AS).

As a result. in order for the team response to be correct
durlng team tralnlng. Panel B was requ;red to begin the task
by press;ng button 3, followed by the operator at Panel ‘A pre-
ssiug button B;Jand so.forth. ‘;

It iS“tO be noted that in-a."pure".serial task organiia-
tion, the AS in this study, no team operator should receive

. any feedback (i.e. relnforcement) about the accuracy of his or
any other operator s performance untll the entlre AS is com-
pleted.- However. in the present study, 1nd111dual feedback to

 the teau operators during team.training about their own per-
formance was given regardless of the correctness of AS.;There

_were.two reasons for programming the GLA.for feedback in this
manner. One reason-was to minimize the difficulty in success-
fully completing the team tasr by those team operators who re—.“
ceived no pretraining. With eight steps in Qoth'the AS- and 0S
the number of permutatlons and combinations possible would
have made their task of- determ;nlng the correct team response-

t

most difficult without 1nd;v1dual feedback. Another reason for
providing feedback during the team training was tooease the
ad justmnent by 1nd1V1duals into the team training- 51tuat10n |

~ from the pretralnlng situation. The GLA was progranmed- so that
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' individual feedback was given“durinéjpretraining to those op-
erators wﬁb had pretralnlng. In this manner, the schedule of
relnforcement to thch an Operator was introduced remalned
constant in both the pretraining and team training situations.
.;Pretraining was given in one or the other, or in both,
or in neither of the AS and the 0S prior to team training. The
" resulting foor conoitions of pretraining are graphically illu-
strated in Figure 1. Pretraining on the two different seqoences'
(AS andJOS) in Group‘b,resulted_in two possible'orders: 0S fol-
‘lowed by_AS_and AS followed by 0S, Thos. Group 4 was dirioed
into two sub-groups, The teams toat received pretraining on
the sequences in the order 0S - AS were identified as Group. b
the teams that recelved pretiraining on-the sequences in the
order AS - 0S Were identified’ as Group 4, . This sub-division
within Group 4 created the fifth pretraining condition. As a
result, there were five groups of teams: Group 1 consisted of
those teams to which no pretralnlng was_§1ven- Group 2 con-
talned those tedms 1n ‘which 1nd1v1dual operators recelved pre-
training in 0S (i.e. one-half pretraining): Group 3 was formed
_.by those teams in which the individual operators received pre~
training in AS (i.e. one-half pretr%ining): Group ha'consisted
of those teams in which the individual operators received pre-
training in both‘AS and OS successively and in the.order 0s -
AS (i.e. maximum pretralnlng). and Group h consisted of those
teams in which the 1nd1v1dual operators recelved pretralnlng in
both AS and 0S succe531vely and in the order AS - 0S (1.e. maxi-
mum pretrsjnlng). '

The trahsfer task (i.e. team training) occurded after the

T
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0S (Operatpr Sequence)

Pretraining

BAAABAGBSB

No
Pretrajining T I
'
(Group 1) (Group 2) |
T T BAAABASB B
Pretraining

38574 126
(Group 3)

38574126
(Group &)

Pigure 1. The four basic conditions of pretraining

on 0S and AS.
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| administration of thg varying amoeunts of pretraining for those
teams in Groups 2, .3, 43. and_bb. Group 1 ha¢ zero p;etraining
-and $6, it experienced no transfer task; the teams in this
gfoup had team tréining“only. The task of producing a corréct
. team response was ﬁeld constant across all groups.-

Each pair of Ss was run separately. When the Ss arrived,

~ they wefgusea%ed in front of a panel labelled either "A" or "B";
sand they were instructed to fit on their earphones. They were

not able to sge'egch other's panel. A" sheet of instructions

_wasAgiven to each S. The Ss were asked to Bilently read these

1nstfuctions while E read them aloud to the Ss. Questions were

answered by referring back'to;the appropriate passages of the

E

" printed instructions. |
‘Since the ‘teams in four of the five groups received a

: va;iet& of'pretraining before they were given team training,
there were some instructional differences between groups. Dif-
?préni insfructions were provided in order to accommodate the
pPretraining phases._ﬁowever. the basic instructions for the
.tegms in Group 1 ﬁére'the basis of the iﬁstructions which were
given in the other groups. The instructiens in part for Group 1

.‘iere as follows: | |

You will be working as a team. Your task is to learn
to push a sequence of eight buttons. in a particular
order between the two panels. On each Sstep, only one
button on one panel will be correct. (A printed example
followed. ) : '
The experiment will work as follows: This white light
(E pointed to left white light) will be on for the
first sequence. Aftér the blue light zoes off, you will
have four seconds to push a button. Please push only
one button and before the four Seconds are up. If this:
green light appears (Z pointed to lower left green 1i-
‘ght) you pressed the correct button on the correct
' panel at that step. Your Success will be indicated to
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your:pariner by this green light (E pointed to up-
per green light). If no green light appears, you
either pushed the wrong button or pusged out of
turn, or both. After the four second Ynterval the
bution that should have been pushed on that step
will light up on both panels regardless of whether )
it was pushed or not. ' N

The cdﬁplete instruétions for Grouﬁ 1 are giveﬁ in Appen-
dix A. The frinted as well as the practice examples of the se-
quences were arranged so that they differed.frOm.the.actual
séquences used in'thelexperiment. |

For Group 2 (pfetraining in 0S) there were two phases to

the experiment. Phase 1 was the pretraining phase. Phase 2 was

the team task phase, The instructions, modified to accommodate

the resulting two phases, are presented in Appendix B. °

In the pretraining phase for Group 2 there wasg a‘time mod-

ification for the button light procedure which had to be ac-
counted for in the instructioﬂsu_In order to provide‘gs with
sufficient information as to the'buffon they were to depress
while learning the 0S, ‘a’different button light lighted im-
mediately after each biue light offset..fhe ideal of having
one button light repeatedly could not be used due to app;rafus
limitations. In or&er.to frevent the incidental learning of a _
. particular serial order of buttons while learnihg'ﬁhe_os, a
\ continuously‘rﬁndbm order of ﬁutton lights was pfogrammgd in
. this phasé.. '

Groﬁp 3 (pretraining on AS) had two phases, Phase.l was
the pretraining phase. Phase 2 was the team task; The instru-
ctions for this group are presented in.Append;x‘C.

Three procedural phases- were used in both Group hé and

Group 4 = (pretraining on both AS and 0S successively). For
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the phase‘lnvolv1ng pretrainlng in OS 'E used that portlon of
the 1nstructlons relevant to pretraining for Group 2, L1kew1se.
 f0r the phase }nvolv1ng pretraining in AS E used the appropri-
ate sectlon of the instructions relevant to pretraining in |
Group 3 For the thlrd phase w1th Groups 4 and 4b. the Ss

were informed that, *... as a team you are to combine the two

‘tasks learned earlier.” The instructions reviewed the basic .

procedures of respondlng to the lights and buttons (see. Appen-
dix D). . _ ‘ -

The confirmation-correction method of learning (Cervin, "
‘Ladd, & Scheich, 1970) was used. The order of buttons (AS) and,
panels (OS). as well as the ba31c “timing relatlons. remalned

‘constant for each of the five groups. The timing relat;ons for

“the lights and the response interval are presented in Figure 2.

The sub-exveriment
: . -
. As noted- earlier, there could have been significant order

effects in pretraining individual'operators in both AS and 0S
!

euccessxvely. Pretralnlng in both the AS and the 0S was chara-

cteristic of Group 4 and- of Group hb. After running six palrs;

of Ss in both Group 4 and Group hb' a t test for possible

“

order effects in pretralnlng was- conducted The low power in

thlS test lndlcated that more replacatlons were required before

any conclusive statements could be made about order effects
A replication con31é¥1ng of six teams in both Croup h

and Group 4, was run. The same procedureq as outlined f8r these

B two groups in the maln experlment were appllcable to the repli-

cation (i.e. the sub-exnerlnent) .

The data for the teams working as cooperative units in
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the renllcatlon

‘\ § Groups 4 and &4

28
Were comblned with the approprlate data from

b in the maln experlment The test for p0551ble

.order effects was made before the analy51s of the main experi-

ment

o



CHAPTER III -
PRESENTATION AND ANALYSES OF RESULTS

The data Werehfirst'tested for homogeneity of variance
according to a Winer model (Wlner. 19?1 De th) before any
tests were made. In all 1nstances, the hypothe81s of homogene-
ity of varlance was not supported. The preliminary 1nspectlon
of the data further revealed that the cell variances éenerally
were functions of the group meanst the smaller the mean. the
smaller the varlance. Thus, a square-root transformatlon (hlner.
1971, p. 399) was used in order to-attalnlhomogenelty of var-
‘ance. All the analyses that follow were performed on the
transformed data.-The original deta.isrpreaenteq in’Appehdix
E. T v

»
!

-

Order Effedts’of AS and ©S Pretrdining: (Sub-experiment)

" The mean ndﬁber of trials to criterioq on the transfer
task after pretraining in the d;der OS-- AS was 3.89 trialslas
- compared to 2.92 trials after Pretraining in the AS ~ 68 order.
A t test (Winer, 1971, p. 3?)‘indicared a significant differ-
ence between the two means (t.= 2, 43, af = 22, p <. 05) Thus.
a 81gn1f1cantly greater savxng for the transfer task was re-
alized when pretraining was-glven in the order AS - OS. A

-Sav1ngs in Team Tralnlng Followlng leferent Amounts of Pre-

training _ | | ;
| In view of the 81gn1f1cant order effect when pretralnlng

was glven in both AS and 0s, flve tralning condltlons were

29
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-obtalned for the statlstlcal analyses. The ‘mean numbers of
trlals required by the teams to reach cflterlon on the trans-
fer task for each group are glven in Table 1. For Groups 1, 2}
3, &a' and 4. the mean numbers of trials to criterion were
7.08,° 5.73, 5.46, 3 89, and 2.87 trials reSpectlvely. The
greater the mean.,the less is the saving from the pretrainihg
condition. Thus, rhe greatest amount of savings was realized
when pretralnlng was g1Ven in both AS and 0S in the order AS -
0S (i.e. Group & )d
Since the joint effect of pretraining in both AS ‘and 0S
depends in part on the order in which it was given; two separ-
ate two-way analyses of variance were performed on the trans-
fer task-scores:-one analysis‘of variance for'Groups 1, 2, 3,
and-h + and one analy51s for Groups 1, 2, 3, and u E
The results of the analy51s of variance on the transfer
task ' scores for Groups 1, 2, 3, and h are presented in sum-
mary form in Table 2. The main effects are signficant (p <.05)
which supports the hypothesis that dlfferent amounts of pre—
training produce 31gn111cant dlfferentlals in savings on- the
transfer task performance. The 1nteractlon effect was not\51g-
: nlflcant and close to zero. i _
4 The,near zero interactiou=impiies-independence in the
sense of equal savings produced by adding ;retralnlng in elther
AS or 0S. Thus. the second hypothe51s is supported. The type
of pretralnlng given (AS versus 0S) produces no significant
differential in savings. '“ S o
In view of the above, 1ndependenoe. the comparisons between

Groups 1 and 2, and between Groups 3 and 4 , are two 1ndependenb

+ ]
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4
- ) 3 - TABLE 1

The Mean Numbers of Tritls Required by the Teams
. to Reach Criterion on the Transfer Task for each-
- ‘of the {ive Groups '

GROUP - o
1. No Pretraining 9,08
‘2; Pretraining in 0S 5.73
3. Pretraining in AS . 5.46
L. Pretraining in both AS & 0S o 389,
1q“the order 0S - AS ‘
4,. Pretraining in both AS & 0S 2.8

in the order AS - US

G



TABLE 2

¥

Summary 6f Analysis of Variance on Transfer Task
Scores for Groups 1, 2, Jv & &

32

SOURCE

SS ar NS F
AS effect 17.94 1 17.9% 6.87%
0S effect 12.68 1 12.68 b.86=
AS X 0S - 0.08 1 0.08 0.03
Within Cell 52,28 20 2.61
Total 89.98 | 23

*p.05

I"t
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cases im which a group without 0S pretraining is compared with
a group:with 0S pretraining. Since the interacticn is near
zero and the main effect is significant. the simple main effects
will go in the same direction but may not be significant. More-
over, they also should be equal, On these grounds 1t was not
felt necessary to determlne whether or not the simple main ef-
fects were 31gn1f1cant. From~ the significant main OS effect,
one can conclude that the effect of 0S pretralnlng on sav1ng
in team tralnlng is the same at elther level of AS*pTetraln—
ing. Mutatis mutandis, the same statement applies to_the sig-
nificant main AS effect. |

It was of interest to determine which amount of pretrain-
ing produced the 51gn1f1cant savxng Therefore. an individual
comparlson was made between Groups 1 and 4 (i.e. minimum and
maxlmum pretralnlng) The difference between Groups 1 and h
was significant’ (F%91.65,.df = 1,20 P <<.01). An’ individual
comparlson was then made between Groups 1 and 3. Group 3. ra-.
ther than Group 2, was selected for this comparison s;nce the
difference between Groups 1 and 3 was greater than the differ-
ence between Groups 1 and 2, The difference between Groups 1
and 3, and so the difference eetWeen Groups 1 and 2, were not ~
significant. Therefore, the significant saving in the transfer.
task was reallzed,when pretralnlng was given in both AS ‘and
0S in the order 0S - AS. Pretraining in 0S or AS alone pro-
duced no significant amount of savlngs in the transfer task9

_The results of the analy51s of variance for Groups 1. 25
3, and h are presented 1n Summary form in Table 3. The main

effects are 31gn1f1cant (p <. 01) The 1nteract10n, though

- » -
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TABLE 3

Summary of Analysis of Variance on Transfer Task .
-~ Scores for Groups 1, 2, 3, & hb

7

SOURCE ss = 4af @ P
AS effect 30.06 1 30,06 - 13.30%=
0S effect 23.13 1 23.13 10,23%»
AS X 0S 2,30 1/ 230 . 1.02
Within Cell  45.24 20’ 2,26
Total 100,73 23
¥ p .01
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larger than in the analyais of variance for Grcups 1, 2. 3,
and 43. is not 51gn1flcant. The greater Interaction varlanceb
in this analy51s is attrlbuted to the facilitative effect of
the AS ;,OS pretralnlng order 1in Group 4b. ThlS point of view . -
is supported by the significant‘difference,inisavings between
Group'l,ta and hb. Similar;yt the higher level of significance
for the main effects can‘be accounted for in the second anal-
ysis of variance. | : _- \ |

Essentlally, the same conclu31ons are reached for the
second analy51s of varlance as for the flrst when compafisons
betweén Groups 1 and 2, and!hetWeen_Groups 3 and 4b are enter-.
tained. Since'thefe is still a nonsignificant interaction.
tests for 31mp1e main effects are not warranted -

An 1nd1v1dual comparlson between Groups 1 and 4 indica-

ted a highly 31gn1f1cant dlfference in savings (F 23.43,

df = 1,20 p <. 01), Thus. a SlgﬂlflC?ﬂt amount of saV1ngs

\v,r‘

ce351vely on AS and 0S in the order AS =~ OS

on team training was’ reallzed when pretralnlng was given suc-

In brief, different amounts of pretraining did,prcduce
diﬁferentiai aﬁcunts of savings on the numdber of trials needed.
- Yo reach ecriterion in the transfer task., A significant amount
of savings was realized when cretraining was given in thh AS .'
and 0S, Further, there was an addiconal facilitative effect
produced when pretraining in both the AS and 0S was gffen in
the order AS - 0S. The differential saving between pretraining
in 0S and precraining,in AS was not significant'andfclose to

‘zero,
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Individual versus Team Trainine \r

The mean number of trials required by the individual op-

erators working 1ndependently (i.e. individual training) to

learn both AS and 0S in the order 0S - AS vas 3.27 trlals.

" in the AS - 0S order the mean was 3,16 trials. For individuals

working as members of a team (i.e. team tfaining). the mean

— number of trials to criterion was 3.20 trials,

'& It is readily apparént that neither one of the two com-

parlsons (1.e. team training compared ulth AS - 0S order 1nd1-

- vidual training, and with 0S - AS order individual training)

would produce any 51gn1ﬂgcant differences. Thus. the third
hypothesis was not supported and it was comcluded that in

learning the two sequences, AS and 0S, individual training in

a teﬁm Sefting ié_coﬁpareble to independent-individual train-

ing. L . ’ Y\\1 3



CHAPTER IV
DISCUSSION

Oﬁe aspect ofthe problem of.how best to put teems to-
gether for the perf;rmance'of a given task is to consider pre-
tralnlng and its p0331ble facilitative effects, Two skills,
technlcal and social, can be separated from the overall team
task for the pJ;pose of providing pretraining. The technical
skill refers to that skill which 1s necessary for the perform-
ance of the sub-tasks at some minimal jevel of proficiency.
The social skill refers to that skill which is' necessary for
the development of cooperatlvecpart1c1patlen among the team
members. The research in tnis paper provides evidence for the
existence of lawful relatlonsnlps between pretraining in these
two skills and the.subsequenr performance en the.transfer .
task, o

The transfer task of concern in this etudy-was.the sitn—
ation of two people sequentially performing'a serial tagk. A-

real-life example of such -a situation would be\the precessing

of an order by two co-workers where the first records. the re~

’ ceival of the order and pe%pes the crder to the second worker.

The Second worker then checks to she 'if the product is avail-
able and then retrieves it from stocEa,The order then goes
back to the first worker who invoices and mails a blll Each

step in this process must be performed in a deflnlte sequence
P -

by a specified person. The completlon of the.task depends on

t

. a

=]
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.~each rorker performing their assigned sub-tasks in a particu-

lar sequential order. . .

_ - Such a task was simulated in tthe University of Llndsor s
laboratory. In this sense, thefpres nt experiment was regarded
as an applled' soc1al-1ndustr1ai stu In terms. of general-.
-izations from the sample to a partlcular exisitng populatlon,
1t is not an applied study. All the generallzatlons in this.
paper are to a hypothetlcal populatlon of teams defiﬁed by the

Iy
propertles of the sample. £

The problem of puttlng teams together 1n the most effici-
ent way was v1ewed fram the persPectlve of prov1d1ng different
amounts of pretralnlng (i.e. no pretralnlng.rpretralnlng in
either the technical skill or social skill, or in both). When
pretraining was given on boph skills a statistically signifi-
eaat erder'effect was found. The greatest amount of aavings

| in the transfer task perﬁormance'was realized whenfpretrain—
ing was given in the order of technical skill (AS) followed \
by social skill (OS) | , | ’

The significant order effect implied that when pretrain-
ing was given in the order 0S5 - AS, fhere was some 31gn1f1cant
interference occurrlng in the overall training. An inspection
of the data revealed that in g great ‘majority of the teams for »
which pretralnlng vas given in the ordertOS - AS. 1nd1v1duali |
operators experlenceg initial difficulty Jn.performlng th

AN

transfer task. In some 1nstances %he team uperators!~ability

— ¢

ﬂ/fg/recall the skill fgr‘the 0sS performance had been weakened «\'
by the subsequeaﬁ 1earn1ng of the skill for the AS performance

(1 e. retroactive lnhiblt;fn). In one 1nstamce 1t appeared that

]
- )

-

.
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the retention of the AS skill had been interfered with bysthe
earlier learnlng and retention of the 0S skill (i.e. proactive
1nh1b1t10n) In some instances the 1nvest1gator could not‘de-

. termlne the form of interference since foo'few overt responses -
were made. When pretraining was given 1u‘the order AS - (S,
,there was a smaller number of teams in which the lndlvidual
operators experlenced either form of 1nh1bitlon on the trans-
fer task, This asymmetry in the occurrence of interference
(prlmarrizgfgg%%etroactlve inhibition) for the two groups is

a possible explanation for the order effect.

It was hypothesized that dlfferent amounts of pretraining .
would produce dlfferent amounts of savings in the performance
on the transfer ‘task. Because -0f the significant order effect
two separate analyses of varlance were performed In the flrst
analysis w1th the 0S - AS order thls hypothe31s was supported
at the <05 level of confidence., In the second analysis with
the AS - 0S- order the hypothesis was Supported at the .01 le-
vel of confddence. The pretraining of 1nd1v1duals in either
the technical skill alone or the social skill alone produced
no 81gn1f1cant amount of savings in the performance of the tran-
- sfer task, ‘ ‘ ‘

‘An assumption in this study was that the savings produced'
by the two types of Pretraining (AS versus 0S) would be of equal

ThlS assumptlon vas upheld It is not surprlslng since

ble in terms of length and complexity (i.e. the random;orderg
“ing of the.eight-st s within each), ‘

To compare the rates in which the individual team members
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- learned:eech-eequence..fhe following data were examined The
-1nd1v1dual operator scores in pretralnlng on 0S (Groups 2 and
L ) were*compared wlth the individual operator scores in pre-
| tralnlng-on AS (Groups 3 and hb). The mean number of trials
required to learn 0S to criterion was 2,11 trials aﬁd to learn
AS the mean was 2.18 trials. The difference between the two
,meens was obviously rionsignificant.= It was concluded that the
two eequences were cohparable in terms of difficulty. Thus,
the facilitative effect;produced bﬁ~§retraihing in either of
“these t@o skills was coﬁparable'when the transfer was made to
the team-task v |

It was also hypothe51zed that 1nd1v1dual training (i.e.
1ndiv1dual training in an 1ndependent setting) would be. sup—
erior to6 team tralnlng (i.e. individual training in a team set—
tiné). In terms of the -number of trials requlred to learn both
the technical and social skills in either setting, there was‘
no significant difference between the individual training and
the team tralnlng conditions. This was true for both the orders
(i.e. - 0S and 0S ~ AS orders) in individual training.’ |

The conclu31on tha% individual training is comparable to
. team training goes counter to.the Briggs & Naylor (1965) find-
ing. They found that individual treining was superior to team

training. However, it is noted that in the eontext of the Briggs

& Naylor (1965) ‘study, team training and individual training

vere defined as a "verbal inferaq;ion" and a "no verbal inter-

action' condition respectlvely. In the present study verbal con-

munication was a ~controlled varlable in that it was not present

at any time. Thus, the two studies are not directly comparable,

~

-
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If may be recalled thaf in the individual traiﬂiné condi-
tion of the present study, the technical and social skills were
separeteﬁ:for individual training;‘ln team training the two
skills were presenfed-éimeltaneously to the individuals for
learming. An inspection-of'the data in the team training cen-
dition revealed that at the’outset of ‘team training.‘mOSt in-

dividuals separated the two skills for;fhem%elves and concen-

’ trated on learning the AS skill first. Those'individuals who

‘did attempt to 1l8arn the two skills simultaneously, eventually

separated the two and learned them éuccessively in the 6rder

AS - 0S. Therefore, in effect the individuals converted the _
team training situation.into one which was comparable with the .
individual training’ 51tuat10n. ThlS 1s offered as an explana-
tion for the nonsignificant dlfferences between the individual
training and team training situations.

As noted in the 1nspect10n of “the data in team tralnlng.

\1nd1v1duals in most cases “voluntarlly' chose to learn the se-

quences in the - 0S order. It is of interest to also note

that when indiviguals were pretrained. in both skills succes-

~

sively, the most efficient order was the AS - 0S order, This.
interesting Juxtap031t10n between the voluntaryly' selected

\
order and the 1mposed order rdises the question: Why did most

individuals of thejr own volition select the most efficient

'order AS - 0S? One could tenuously Specqlate that the individ-

'uals wer'e prlmarlly concerned with their ability ‘to master the

technical skill, Their concern as to whether or not they could
"fit into" the team as a contributing member was secondary in

importance. The order selected. to learn the seagences is a

3
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matter of individual preference and it is likely to vary from
individual. to indi&iddal. and from,task.to task.

On#the—joP training virtually eliminates the problem of
transfer of learning (see.Tiffin & McCormick, 1965, p. 285),
In this study, the teams in the zero.pretraining‘condition had
only team training, As a result these teams. experlenced no
problems of transfer. Thus, Group 1 can be con31dered analogous
to an on-the-job training situation. ' _ .

vConsider=a hypothetical yet practidal 51tuatlon in which
a sequentlal two-member team is to be selected forﬁperformlng
a seria¥ task durlng which the two members aré\not to verbally
communlcate. To.perform the task the team members are required
to exercise a téchnical skill and a social skill which are of
equal oomplexity; From a managerial polnt of view the problem .
ofulow best to put such a teanm together becomes To efficiently
form this team. does one select people ‘who have had pretrain- (/f
ing in either one or in both-of the technical and secial skills |
approprlate to the task? The flndlngs presented in this study
would 1mp1y that this team can be most efficiently formed by
selecting people who havé had pretrainlng in both the technl-
cal and social skills, Teams would realize 81gn1f1cant sav1ngs
in. learnlng the specific team task by the transfer of Skllls
acqulred by members 1n thelr pretralning experiences, Manage-
ment would financially benefit from these savings if pretrain- (
ing costs are borne by out31de _organjzations. Also. Job appll— j//
» cants who have been pretralned in the skills in the order AS -
0S woSld be, preferable to those who had been pretralned in the B

SklllS An the OS -~ AS order,
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Another question might be: Will it-be of any advantage to
-select individuals on the basis of whether or not -they possess
either one of the appropriate techicai,or social_skilis?‘The
results of this study indicate that it does not matter,

A person who 1s responsible for)tra;nlng 1nd1v1duals al—,k
ready in his employ to perform a team task (i.e. the hypothe-
tical one above) whlch is unfamlllar to them might ask- Wlll
individual pretralnlng in the required social and technlcal -
'skills prov1de any significant savings whan the transfer ;s )
made to team training? The present study's results 1mp1y that
if any pretraining is undertaken. it must be in both the soc-'
ial and technlcal skllls. and preferably in the order technl—

cal skill pretralnlng followed by social skill pretraining.
NOtherwise. on~the-job training would be just as efficient as
%gdividual'pretrain;ng in_onlyﬁone of the tIo appropriate

_ .
skills.

L

The addltlonal questlon may be asked: ¥ere there any over-
all differences in total tralnihg among the five cond1t10ns°

At first glance. one would predlct that prOV1d1ng pre-
tralnlng in the order AS - 0S would lead to more efflclent
training than would tralnlng in the order S - AS. Theoretz-t
cally, these operators could produce the correct team reSponse
on the first trial in team traihing since they had-been pre--
trained in both sequences to the p01nt of maximum efflclency.
However, to the extent that the transfer 51tuat10n dlffered
'from?the pretralnlng situation, there could have occurred a
loss in the learnlng transferred for both groups. In addition,

f\.

the teams in these groups could have experlznced 1nterference \

s
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(1 e. retroacthe and proactlve 1nterference) during the pre-
tralnlng 1tself. The teams w1thout oret¥a1nlng also could; have _

had 1nterference resulting from the simultaneous presentation

¢

of two stimuli during their team tralnlng. but no p0591b1e loss

*
of learning in pretralnlng or transfer task since there was

none. The other groups could hawe experienced a loss of learn-

1ng in the transfer from pretralnlng to tean tralnlng. Thus,

- it was hypothe51zed that those teams\whlch received pretraln—

ing in both AS and CS could be the most subject to interference.

3;:éo. Erosso medo. this training cqndition; and eSpeciallj'the

0S - AS order, could be less efficient than the others. It was
further hypothe31zed that the other three groups could have
experlenced equal amounts of 1nterference but of dlfferent

kinds.

“ T K

By adding the number of pretraining trlals (where glven)
to the mmber of trials required to learn the correct te&m re-
sponse in team training, the.data were ccmplled for each team ‘
in‘each of the five groups. The data were Iipst tested for homo;

geneity of variance (Winer, 1971, p. 443) and it was found that-~ > *

-they were homogeneous., The mean overall numbers of trials re-

quired to achieve the correct team response for Groups 1, 2; ff

3, ha{ and hb were 13.17,.12.67, 1&.1?. 16.67, an% 13.50 re-

. spectively. A single factor analysis (Winer,.1971, p. 153)

‘yielded np'signifiéant differences.-However. teams with 0S - AS
pretraining were somevhat slower in their learning as expected.
It is to be pointed out that there were. only six teams under
each of the five training condltlons. Before any conelusive

statements can be made regarding the overall ‘differences in

L}

_._J' v -t
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total training. it would'be advisable to run further replica-

tione of the experiment. Thereby, the power of the single fact-

or test would be increased. R _ ;
It is to be not lthat all the inferences _presented in

this 'study are ahplacable to only a populatlon of dyadic teams

in which the members are- sequentially performlng a serlal task

7
Y

~during Whlch no verbal communication: is allowed. Further. the
1nferences apply, to situations in which the technical and social
skills are comparable in COmplQXlty. The soc1al skill requ1red
the members to respond only when it was their turn; it was not
concerned with other social varlables such as antagonlsm be-
tween the team members. The technical sklll was a simple per-
ceptual—metor coordination skill which involved the depressing '
of the correct ;esponse,buttbn on a panel,

InterferenceAeeens Eo have been an influential variable
in the formation of the lawful reléfionships between pretrain-
’;ng and transfer fask performance; Inspection of the data re-
vealed that retroacfive inhibition‘was present in many instances.
A systematic study would be advisable whereby the existence of
this type of interference. and others, could be investigated.

Using the same “team and task arrangement as glven in this
rstudy. it would be worthwhlle to investigate the addltlonal
‘effects produced by ;ncrea31ng the team membership'to three or
more.persons, or by allewing verbal communication among the-

team members._P0351ble sex differences. in this arrangement also.

should be studied. N

Other variabies which should be ‘further investigated in

terms of pretraining effects on team performance are the nunber,
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coordination and sequencing of actions in the'performance of
a task and the number, coordination and seqﬁencing of operatdrsu
For éxample. one should determine the effegts of pretraining on
transfef task performance when the team is organized in a paral-

-

161 arrangement so that the operators respond sequentially in™
Fa task thét is sérial in nature. Such a real-life situation is
exemplified by an assembly-line system in Ghich there are re-

: 'dundaqt members or stand-bys’'.

In brief, the main purpose of thls study was to compare
the sav1ngs in team training when 1nd1v1dual operators were
glven dlfferent amounts of pretraining. It was found that there
were savings from different amounts of pretraining. This is an

H

'_iﬁportant ppint for the employer since in some instances he
,doe;'not bear the cost of'pretraining. Even if the total train-
5;&& conditions employed in this study indicated no significant
'ovérallAdifferences. it may sfill be worthwhile for the employ-
er té know what kind of pretraining his employees have had.
Employees who have been pretrained in the technical skill fol-
lowed ﬁy the social skill are preferred to all other employees.
| This study has hopefdlly laid the groundwork for éany
fugure investigations in the area of team training and its
ef;;éts on team performance. The investigator appreciates the
fact that the presented findings represent only a small por-

tion of the knowledge that is to be gained by studying human

behavior in complex systems.
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"APPENDIX A
INSTRUCTIONS USED FOR GROUP 1

You Aill be working as a team. Your task is to learn to
push a sequence of eight buttons in a particular order between
the two panels. On each step, only one \button on one panel will
be correct. An example would be: Button'1l on Panel A, Button 2
on Panel B, Button 3 on Panel A, Button 4 on Panel B, and so
OnI - . )

' The experinment will work as follows: This white light (E
points to left white light) will be on for the first Ssequence,
The appearance of this blue light (point) for two seconds will
indicate the beginning of each step in the-sequence. After the
blue light goes off, you will have four seconds to push a but-
ton. Please push only ONE button and before the four seconds
are up. If this green light appears (point to lower lefi), you
pressed the correct button on the correct panel at that step. - -
Your success will be indicated +to your\parzger by this green
light (point to upper green light). If no green light appears,
you either pushed the wrong button or pushed out of turn, or
both. After the four second interval the button which should
have been pushed on that step will light up on both panels re-
gardless of whether it was pushed or not. - .

After the button light and a short. interval the blue light
will appear again, indicating the beginning of the next step.
This step will be identical with the preceding step except that
.2 different buiton will be correct on the Same or the other
panel. After eight such steps the sequence will be complete.
The left white light will go off and the right white light will
go on to indicate the beginning of the next seauence of eight
steps. The sequence, in the same order of buttons and panels,
will be repeated again and again while these two white lights
(point) will be alternating at thie end of each-eight-step se-~
quence. Please continue pushing buttons even after you have ™\
learned the sequences until I ask you -to stop. o

At the beginning of the experiment, both of you are free
to push any one button on any step, but your task eventually
is to learn to push'a button only when it is your turn. All
your responses will be recorded. Please do not talk to each
other. The only communication should be via the panel lights.,

Do you have any questions? -

Now we will have a practice session so that you under-
stand the procedure perfectly. The buttons and panels will be
correct in the following order: Button 1 on Panel A (i.e. Panel
A pushes 3Button 1), Eutton 2 on Panel B, Eutton 3 on Panel A,
Butfon 4 on Panel B, Button 5 on Panel A, Eutton 6 on Panel B,
Button 7 on Panel A, and Button 8 on Panel B. N

In the practice session please push the buttons in this
order on the appropriate panels; one person one button at each
step, so that you get used to the procedure of the lights and
buttons, :
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APPENDIX B
INSTRUCTIONS USED FOR GROUP 2

This experiment will be in two parts. In this vart, your

- task is to learn to push the lighted button in a particular or~

der between.the two panels. On each step only one panel will
be correct. B
This part of the experimént will work as follows: This
white light (point) will be on for the. first sequence of_eight
steps. The appearance of this blue light (point) for two sec-
onds will indicate the beginning of each step in the panel or-
der. Immediately after the blue light goes off, a button light
will appear for four seconds. Push this- button while it is light-
ed. If this green light appears (point), you are the correct
panel to respond on that Step. Your success will be indicated
to your partner by this green light (point to upper green light).
After the button light goes off and a short interval, the-
blue light will appear again, indicating the next step in which
the same or a different panel will be correct for the lighted -

" button. After eight such Steps, the order in alternation of the

panels will be complete. The left white light will go off and

- the right white light will go on to indicate the beginning of

the next repetition of order in the panel alternation, The or-
der of alternation of the panels will remain the same for each
Sequence of eight steps. Pay no attention to the continuously
random order in which the buttons light up. :

At the beginning of the experiment, both of you are free
to push the lighted button on any step, but your task eventu-
ally is to learn to push the lighted button only when it is
your turn. Please continue pushing the lighted buttons even
after you have learned the order of panel alternation. All your

‘responses will be recorded. Please do not talk to each other,

The only communication should be via the panel lights,
Do you have any questions?

Now we will have & practice session so thafvyou understand
the procedure perfectly. For the practice session, the panels
will be correct in the following order: A BA B A B A B, Please

- Push the lighted buttons in this order (i.e. Panel A pushes ‘the

first lighted button; Panel B pushes the second; Panel A pushes
the third; and so on) and note the meaning of the green lights,

. Part Two .

In this part of the experiment you will be working as a
team. Your task is to learn to push a particular Sequence of
eight buttons between your panels using the .order of panel al-
ternation learned earlier. On each step, only one button on ocne
of the two panels will be correct. Af example would be: Butten 1
on Panel B, Button 2 on Panel A, Button 3 on Panel A, Button 4
on Panel A, Buttop 5 on Panel B, Button 6 on Panel A, and so on.

. \"
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APPENDIX B CONTINUED - S

That is, both in this example and in the experimert, the order
of panel alternation is the order you have just learned. -

As in the first part of the experiment, the blue light
- Procedure indicates the teginning of each step. However, in
this part of the experiment, after the blue light goes off,
there will be no immediately lighted button. Thus, after the
blue light goes off, you will have four seconds to push a but-
ton. Please push“%ﬁiy‘one button on your turn and before the
four seconds are up. The green light procedure will indicate
the same as before with one added feature..If no green light
appears, but you pushed a button since it was your turn to
push, then you pushed the vwrong button, After the four Second
interval, the button which shoulg have been pushed will lignt
up on both panels. R .

The sequence in the same ordér of buttons and panels wilfl
be repeated again ang again while these two white lights will
be ‘alternating at the end of each eight-step sequence. Please
continue pushing buttons even after you have learned the se-
quence until I ask you to stop. All your responses will be
Trecorded. Please do not talk to each other, .

Do you have any questiong? ' ‘ {)



APPENDIX C
INSTRUCTIONS USED FOR GRCUP 3 - .

> This experiment will be in two parts. In this part your
task is to learn to push a Sequence of eight buttons in a par-
ticular order om your panel. On each of the eight steps, only
one button will be correct.

- This part of the experiment will work as follows: This
white light (point) will be onm for the first sequence of eight

. 8teps. The appearance of this blue light (point) for two sec-

onds will indicate the beginning of each Step in the sequence.
After the blue light goes off, you will have four seconds to
ush a button. Please push only OHE butten. If this green light
_ oint) appears, you pressed the correct button., After the four
8 d_interval, the button that should have been pushed on that
8tep will light up on your panel regardless of whether it was
pushed or not. - o
After the button light and a short interval, the blue light

will appear again, indicating the beginning of the next step in
which a different button will be correct. After eight such steps,
- the sequence will be complete, The left white light\@ill go off
and the right white light will appear indicating the beginning
of the next sequence of eight steps. The seguence of the eight
steps will remain the same throughout the experiment. Pleasze
continue pushing buttons even after you have learned the se-
quence until I ask you' to stop. All your responses will be re-
corded. Please do not talk to each. other. The only communica-
tion should be via the panel lights. Do you have any questions?

Now we will have a practice session so that you understand
the{procedure perfectly. The buttons will be correct in the fol-
lowing order: 1 2 3 4 5 6 7 8. Both of you are asked to push
the buttons in this order after the blue light goes off and “
before the button light appears, - ‘ ) .

Part Two
( .

Now you will be working as a team. Your task is to learn
- to push the sequence of eight buttons in the order learned
earlier between the two panels. On each step, only one button
on one of the two panels will be correct. An example would be:
Button 3 on Panel A, Button 8 cn Panel B, Button 5 .on Panel A,
Button 7 on Panel ‘B, and so on. . ‘

The procedure and the sequence of lights will be the same
as for the first part of the experiment. The only difference
will be in the sequence of the panels which will be correct on
each step. If this green light appears (poimt to lower left),
you pressed the correct button on the correct panel at that step.
Your success will be indicated 10 your partmer by this green
light (point to upper green light}. If no green light appears,
but you pushed the correct button, then you pushed out of turn,

The sequenée in the same order of buttms and panels will
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‘ L APPENDIX C CONTINQED
be repeated again and again while these two white lights will
be alternating at the end of each eight-step Sequence, Please
continue pushing buttons even after you have learned the se-
qQuence until I ask you to stop, : ,

At the beginning of this part of the experiment, both of
you are free to push the button Sequence that you have learned,
but your task eventually is to learn to push the correct button
only when it 'is your turn. All your respenses will be recorded,
Please do not talk to each other, -

Do you have any questions?
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APPENDIX D

INSTRUCTIONS (PART THREE)

USED POR GROUPS ba & 4b

S0 learned. In effect, as a team, //

tasks learned earlier, °

The procedure of lights will be the same regarding the al- f

ternating white lights and th
after the blue light goes off
up. If this green light (lowve
correct button on that step.

your partner by the upper gre
you either pushed out of turn

e blue light. Remember to respond
and before the four seconds are -

r left) appears, you pressed the

Your success will be indicated to

en light. If no green light appears,
or pushed the wrong button, or™

both, After the four second inigf@al. the button which should

_have been pushed on that step

. The sequence in the same

please continue until I ask y
will be recorded. Please do n

11 light up on both panels.
order of buttons and panels will

'be repeated again and again until you have successfully combined
. the two tasks. Cnce you have

combined the two tasks correctly,
ou to stop. All your responses
ot talk to each other,

—
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| APPENDIX E
“ ORIGINAL. DATA

The Variances and the Mean ﬁ;%Lers of Trials, as Ex-

pressed by the Criginal Data, 'Required by the Teanms

to Reach Criterion on the Transfer Task for each of
the Five Groups

GROUP - MEAN = VARIANCE

No Pretraining ' 13.17 - 68.57
Pretraining in 0S =  8.33 26.27
Pretraining in AS ‘ 7.00 . 2.40
Pretraining in both AS & 0S 3.67 2.47 &

r

in the order 0S - AS

Pretraining in both AS & 0S 1.67 0.67.
in the order AS - 0S ’

{)
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APPENDIX E CONTINUED
ORIGINAL DATA

The Variances and the Mean Numbers of Trials, as Ex-
pressed by the Original Data, Required by Individuals
in Two Different Settings to learn both AS d 0S to

-

: Criterion
% - _ - /
GROUP © MEAN VARIANCE
- | ! .
. . . ’ .
o 1. Individuals,in Team -
Setting - 11.17 ~ 48,15

-

4 . Individuals in Independ- :
ent Setting (0S - AS order) 11.00 15.45

4, . Individuals in Independ- . .
ent Setting (AS - 0S order) 10.33°  ~ 15.33

Pt

™4
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