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In the literature on group decision making and problem solving, it is often
mentiQned but rarely tested that groups may benefit {rom developing rou-
tines (Gersick & Hackman, 1990). In particular, routines may help groups ef-
fectively reduce coordination requirements when solving interdependent
tasks. A group that has developed a routine for solving a problem does not
have to negotiate about each new task and about which group member will
carry out which single step of the task (Malone & Crowstone, 1994). How-
ever, as we know from the literature on learning transfer (VanLehn, 1996)
and routine decision making {Betsch, Haberstroh, & Hoehle, 2002), acquir-
ing a routine sometimes impairs rather thau improves performance. Such a
negative learning transfer is most likely if probiem solvers are provided
~ with a nove! task that shares surface features with the learning task but re-
quires a different problent solution (Vankehn, 1989). If the acquisition of a
routine. leads to improved group performance, crucial to continued -
provement is whether groups are able to detect changes in the task envi-
ronment and adequatély respoud to novel task demands. Are groups more
likely than individuals to detect such changées and adapt their routine to
novel tasks? _

On the one hand, there are studies indicating that gfoups outperform in-
~dividuals in error correction, which may help groups cope with a situation
in which their routine must be performed out of order. For example,'
Michaelsen, Watson, and Black (1989} reported em'piricai'evider'lce that
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groups outperforined their best group members in multiple-choice tests on
various tasks. Stasson and Bradshaw (1995) confirmed these results in the

domain of mathematical reasoning, In a similar vein, Hinsz (1990), who used
‘amemory task, also found that groups were more elfective in error check-
ing than individuals. From this perspective, groups may be more likely to
adapt their routine to a task that requires different problem-solving proce-
dures. On the other hand, research on group decision making has also re-
vealed that effects that occur in individuals are often enhanced if decisions
:are made by homogeneous groups in which group members share common
strategies (Hinsz, Tindale, & Vollrath, 1997). In accordance with this general
finding, our studies aimed at testing the claim that transfer effects are stron-
ger in homogeneous groups than in individuals because of systematic dif-
ferences in the way groups and individuals adapt their routine to novel
tasks. The persistency hypothesis assumes that homogeneous groups, in
which group menmbers share a routine, are in general more likely to stick to
- their acquired routine than individuals. This assumption of systematic dif-
ferences in inertia is based on studies demonstrating that groups tend to
- accentvate preferences or decisions that are held by a majority (Hinsz et
al, 1997). However, if groups use strategies more reliably and consistently

than mdmduals transfer effects should also be enhanced in homoceneous
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TRANSFER EFFECTS IN INDIVIDUALS

In general, transfer effects are most likely to occur if problem solvers have
routinized a problem-solving procedure that they can easily apply to a
novel task. Typically, problem-solving procedures that are routinized have
been applied repeatedly and do not need extensive consideration. Such
routines are usually linked to a certain class of problems and come to mind
‘as an option when the problem solver recognizes a particular decision
problem (for an overview on various delinitions, see Betsch et al., 2002;
Betsch, Haberstroh, Gléckner, Haar, & Fiedler, 2001: for a distinction be-
~tween routines and habits, also see Verplanken, Myrbakk, & Rudi, chap. 13,
this volume; Sanbonmatsu, Prince, Vanous, & Posavac, chap. 6, this vol-
ume) Problem solvers who have access to a routine tend to transier their
routine to novel but similar tasks. In general, routines are likely to be trans-
lerred to novel tasks if the transfer and learning tasks are perceived as simi-
lar {(Ross, 198%). However, whether using a routine is a good idea and
whether the acquisition of a routine enhances or impairs performance de-
pends on the structural similarity betwcen the transfer and learning tasks.
Accordingly, in the literature on learning transfer (VanLehn, 1989), two
forms of transfer are distinguished: A positive fransfer effect arises if the ac-
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quisition of a routine enhances performance compared with a control con-
dition. Positive transfer requires that a problem solver chooses an appro-
priate routine (schema selection), that this routine is properly adapted to
the transfer task (instantiation), and that it is correctly executed (execu- -
tion). Hence, positive transfer is most likely to occur if participants are pre-

sented with tasks that share surface features as well as problem spaces and
problem solutions. Transfer tasks can then be solved by analogy, which
usually does not require an exhaustive understanding of problems (Van-

Lehn, '1996). Compared with problem solving by analogy, gaining positive

transfer efiects is more challenging when problem isomorphs are provided

that consist of dilferent stimuli (Kotovsky, Hayes, & Simon, 1985 Ross,

- 1989). In this situation, positive transfer may be facilitated by fostering self-
explanations and self-monitoring {(Chi, Bassok, Lewis, Reimann, & Glaser,
1989; Chi, de Leeuw, Chiu, & LaVancher, 1994), which enables problem solv-

ers to devyelop more abstract schemata that are dissociated from the spe-
cific contents of the learning task. :

- However, in the literature on learning transfer, there is also evidence
that acquiring a routine can impair performance by forming an Einstellung
that narrows the search for alternative problem solutions (see Vanlehn,
1989, 1996, for various examples). In analogy to the concept of positive
transfer, negative transfer may be defined by a situation in which the
knowledge of a routine results in a worse performance compared with a
control condition. Negative transfer effects are maost likely to occur when par-

“ticipants are presented with identical stimuii in the training and the testing

‘phase but different responses are expected. In these situations, a problem
solver may not notice a change in task demands and insist on an inappro-
priate routine. The classic experiments by Luchins (1842) on the water-jug

" problem provide a conclusive example for the existence of such a “familiar-

ity effect” that may impair performance. In these experiments, problem
solvers were given a series of problems that could be solved by the same
sequence of operations. After a while, participants were given a novel task
for which an alternative, simpler sequence of operations existed. However,
marny problem solvers still used their routine, which they had successfully

" applied before, without becoming aware of the change in task demands
(see also Betsch et al, 2001; Haberstroh, Betsch, Gloeckner, Haar, & Stiller,

- chap. 12, this volume, for a further example of a negative transfer effect).

TRANSFER EFFECTS IN GROUPS

What do we expect if we apply this approach on positive and negative trans-
fer effects to a group context? Can we make any predictions on whether such
transfer effects are enhanced or diminished when a group is faced with a
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transfer task? The literature on group decision making suggests that there
are systematic differcuces in how individuals and groups adapt a routine to _
novel tasks. More specifically, there is strong evidence that homogeneous

groups tend to make more reliable and consistent decisions compared with
individuals. As Hinsz et al. (1997) demonstrated in their review on informa-
tion processing in groups, homogeneous groups often accentuate decisions -
made by the single group members. In general, if individuals process infor-
mafion in a specific (and even biased) way, homogeneous groups usually
tend to shiow an even stronger bias. However, if a bias or tendency is unlikely

to occur in individuals, it is even less likely that this effect will appear in

'gioups._ For example, Nagao, Tltldale,_Hmsz, and Davis (1985) studied group
effects on the neglect of base rates when giving probability. judgments. If a
group consisted of individuals who tended to neglect hase rates, this effect

- was facilitated by the group setting—that is, the groups neglected base rates
to a greater extent than individuals. n a similar vein, Argote, Devadas, and

Melone (1990) showed that groups tend to overuse representativeness infor-

mation—an effect that was also common amony their individuals.

The accentuation approach also provides a feasible framework from
which to derive predictions on transfer effects in problem-solving groups. -
- More specifically, the rationale of our empirical studies was based on the
following consideration: If groups use strategies and heuristics more reli-
ably and consistently than individuals, transfer effects should also be en-
hanced in groups, irrespective of whether this transfer is positive or nega-
tive. Thus, according to the persistency hypothesis, stronger transfer
- effects should occur in groups than in individuals.

What [ollows from this with regard to performance? According to the
persistency hypothesis, group performance depends on whether a positive
or negative transfer effect occurs in individuals: If a transferred routine is
appropriate and if we therefore expect positive transfer in individuals, ho-
mogeneous groups should surpass the individuals. However, if an inappro-
~ priate routine is applied by individuals causing a negative transfer effect,
the persistency hypothesis predicts worse performance in groups than in
individuals. That is, in the case of positive trausfer, bonus effects are ex-
pected in the group, and in the case of ncgatwe transter, process losses

should arise. .
~ in what follows, we describe an empmcal study that supports the persis-
tency hypothesis in a problen- -solving context. First, we introduce an exper-
imental task that was developed to test these predictions on transfer effects
- In groups by asking participants to solve Tower of Hanoi problems either
individually or in pairs (Reimer, 2001a, 20011). Transfer effects were pro-
duced by first teaching individuals one of two different procedures for solv-
ing the Tower of Hanoi problem. Next, participants were asked to solve sev-
eral transfer tasks either individually or in pairs. Whereas one of the two .
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routines could be directly applied to the transfer tasks (iﬁositive transfer),
the second routine led to long detour (negative lram[er)

THE EXPERIMENTAL TASK

The Tower of Hanoi problem consists of three pegs and a fixed number of

disks of different sizes (Simon, 1975). The original task is 1o move all th

“disks from the left to the right peg under the following constraints (see Flg

1010 (a) Only one disk may be moved at a time, (b) only the disk that is on

the top of the pyramid may be moved, and (c) a larger disk may never be

placed on top of a smaller disk. A prOl.ﬂem with 1 disks requires a minimum
of 20 — 1 moves. '

There are several plocedul es that guarantiee an optimal solution of the
Tower of Hanoi problem (Simon, 1975). To produce transter effects, we first
taught participants one of two procedures (described next): either the goal-
recursion {R) or the move-pattern procedure (M). These procedures differ
in two -aspects that inake them suitable for studying transfer effects within
the Tower of Hanoi problem: (a} Only the R procedure and not the M proce-
dure can be directly applied to a transier task in which the start peg is the
middle peg. Hence, for a person who acquired the R procedure, positive
transfer should arise, whereas negative transfer should occur if somebody
has leamed the M procedure. (b) The two procedures lead to different pat-
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FIG. 101, The Tower of Haneol problem, as presented on a computer screen for
a problun with five disks. A disk tould be maved by clicking on Lhe disk first
and then on the peg to which it should be moved. If a player tried to move a
disk onto a smaller disk an error message appeared on the screen. All disks

© were numbered throughout to make it easier.to apply the move-patieru proce-
dure (see text for description).



180 REIMER, BORNSTEIN, QPWIS

" terns of move latencies. Thus, differences iy inove latencies can be used as
an indicator of which procedure was applied and to what extent problemn
soivers insisted .on their routine. '

The Goal-Recursion Procedu__re

The R procedure is based on a chunking strategy. Fach problem with n > 1
~disks can be decomposed into three subproblems (see Fig. 10.2): (a) a prob-
lem consisting of n - 1 disks, (b) a problem consisting of moving the largest
disk from the start peg onto the goal peg, and (¢) a second problem consist-
ing of n ~ 1 disks. :

For example, the [ive- chc,k problem in Fig. 10.1 can be cleu)mposed into
-two four-disk problems and the move of a single disk: (a) First, the four-disk
pyramid (consisting of disks 2-5) has to be moved from the start peg onto
the middle peg; () in the next step, the largest disk (number ‘1) can be
moved onto the goal peg; and (¢) finally, the four-disk pyramid has to he
moved again, this time from the middle peg onto the goal peg. Further, the
four-disk problein can also. be decomposed into two three-disk problems and
the move of a single disk. Thus, the R procedure is based on a chunking strat-
-egy by dividing a problem into subproblems until only one disk remains.’

The Move-Pattern Procedure
‘The M procedure is based on a stimulus-driven instead of a goal-driven

strategy, without the formulation of any subgoals. According to this proce-
dure, one has to pay altention to the position of a disk and to its parity (see

e T e

FiG.10.2. The goalrecursion pr()ce(iure {R). A five-disk problem can be simpli-
fied by decomposing the pyrainid into two four-disk problems and one one-
disk problenw. In the first step, the marked four-disk pyramic. which is blocking

- the movement of the largest disk, should be moved onto the middle e peg (first
four-disk problem). In the second step, the largest disk (with the number 1)
should be moved onto the goal peg (oue-disk probiem), and finally, the four-
disk problen: should be moved from the middle onto the right peg (second
four<lisk problem).
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FIG. 14).3. The move-pattern procedure (M), The movepattern praocedure is
based vn the position and the pavity of the disks. Qddnumbered disks are
moved from the left to the right, from the middle to the left, and from the right
to the middle. Everrnumbered disks are moved the other way around, thal is,
from the feft to the middle, from the middle to the right, and trom the rightt to
the left. .

“Fig. 10.3): Odd-numbered disks should always be moved from the left to the
right, from the middle to the left, and from the right to the middle. Even-
numbered disks are moved the other way around, from the left to the mid-
dle, from the middle to the right, and from the right to the left. Moreover,
the same disk should never be moved twice in one row. This constraint
guarantees that it is always clear which disk should be moved next.
According to the M procedure, the disk with the number 5 in Fig. 10.1
should be moved onto the right peg because it is an odd-numbered disk.
~ Next, disk number 4 should be moved onto the middle peg because the
- same disk should never be moved twice in one row and because it is an

even-numbered disk.

Ovriginal Versus Transfer Tasls

If all the rules are strictly adhered to, the two procedures lead to identical
moves and to an optimal solution. This functional equivalence holds for any
number of disks. However, this is only true as long as the start peg is the
left peg. If the task is slightly modified by starting with the middie peg in-
stead of the left peg, the R procedure still guarantees an optimal solution,
whereas the M procedure results in a long detour. The M procedure can be
applied to such a transfer task, but it requires twice as many moves as the
goal-recursion procedure. To solve this new task with the M procedure, the
- entire tower must be moved first onto the left peg and then onto the right
peg. To ensure this difference, we slightly changed the original move-
pattern procedure, which is not restricted to a certain start or goal peg (Si-
mon, 197%), by linking the move patterns to the left, middle, and right peg
instead of the start and the goal peg.
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How can this setting be used to produce positive and negative transfer
effects? Because both procedures guarantee an optimal problem solution
with original tasks, problem solvers who learn either the R or M procedure
should gain from their knowledge and should solve the original tasks al-
most periectly. However, expectations for transfer tasks differ with respect
to the two procedures: The acquisition of the R procedure should foster
positive transfer, whereas negative transfer should occur among problem
solvers who have routinized the usage of the M procedure because, in the
fatter condition, problem solvers are provided with a siniilar set of stimuli -
for which the acquired routine is no longer appropriate.

~ Move Latencies as an Indicator of the Strategy Applied

Although the two procedures lead to identical moves with original tasks,
they differ in the amount of planning required and therefore result in differ-
ent patterns of move latencies (Reimer, 2001a). If the M procedure is ap-
plied, the cognitive effort is almost the same for all moves (even though the
decision as to which disk should be moved next may vary ameng ditferent
game situations). Thus, a player who applies the M procedure moves disks
relatively regularly. According to the R procedure, however, at the very be-
ginning as well as in situations in which a new subtower has to be solved,
extensive planning is required. These “first moves” should take a long time,
whereas subsequent moves (i.e., all other moves) should be carried out
quickly to execute the planned recursion smoothly without extensive inter-
ruptions. Hence, ideally, applying the R procedure results in high latencies
for the first moves and short latencies for subsecquent moves.

In general, the extent to which a player spends more time on first moves
than on subsequent moves can be quantified by the fl::allo*\z\nn}D strategy in-

dex (S):
S=TM / SM,

where FM is the mean time for first moves and SM is the mean timie for sub-
sequent moves. Because the two procedures differ in the extent of
chunking and planning, on average, participants who are taught the R pro-
cedure score higher on the strategy index than participants who are taught -
the M procedure (S, > 5,)). Thus, the strategy index may also be used as a
measure of the extent to which participants in the M condition change their
strategy to a chunking strategy when solving transfer tasks.



| TRANSEER EFFECTS IN GROUPS o183

EMPIRICAL EVIDENCE FOR THE PERSISTENCY
HYPOTHESIS '

in what follows, we describe a- qtudy that was designed to (a) test for diffei‘—
 ences in performance between pairs and individuals and, in particular, to
~ test whether bonus effects occur in the R condition and process losses in
the M condition ( performance hypothesis), (b) test the claim that pairs insist
‘more strongly on their procedure than do individuals, which should result
in a lower (higher) strategy index for the M pairs (R pairs) th 1an the M indi-
viduals (R individuals} (persrsrency hypothesis), and (¢) assess Lo what ex-
tent the potential differences in perlormance are mediated by the strategy
index (mediation hypothesis). In this study (see Reimer, 2001a, for details),
groups always consisted of group members who had been taught the same
- procedure {homogeneous groups). Group members moved in turis
throughout and had no opportunity to communicate ‘with each other. The
- issues of group comp051t10n and communication are adchcssed later

_Overview of the Study

The design consisted of three factors. First, participants were individually
taught either the R or M procedure {factor procedure). Second, participants
solved problems either individually (1) or in pairs (P) (factor group). Finally,
‘type of task was varied as'a within-subjects factor (original vs. transier
tasks). The 90 students who participated in the study were randomly dis-
tributed among experimental conditions (15 pairs in the conditions R-P and
M-P and 15 individuals in the conditions R-I and M-I},

Each participant first was individually taught the R or M pmccdmc and
then completed a computerlzed training run on the respeclive procedure
In the testing phase, participants were askec to solve two original and two

- transfer tasks (one four- and one five-disk problem each)in as few moves as

possible. The opportunily to correct or undo moves hy moving a disk twice
in a row was explicitly mentioned in the instructions. If a person tried Lo
place a larger disk on top of a smaller one, an error message appeared on
‘the screen. ' '

Performance: Numbek of Moves

For the following analyses, measures were aggregated across the four- and
five-disk problems throughout. Problems with four disks are solvable in 15
moves, and problems with five disks require 31 moves. Thus, the minimum
number of moves is 23'i_rresi)ec'live of the task condition—that is, regardless
of whether original or transfer tasks are solved. o
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: TABLE 101
Means of the Number of Moves and of the Strate gy Index
CAccording ta Procedure {Goal Recursion vs. Move Paltern),
Group (Individuals vs, Pairs), and Task (Original vs. Transfer Tasks)

Crontl Recursion ' Move }‘(z fern

Problens fnichsiclinads Pafrs o Indiodduals Prairs

Number of Moves

Original problem . _
M 243 23

_ AT 25587 ' 2300
50 ' R A DA I 453 C B0
Transfer problem : _ : '

M : . 2h.20 - MIAT , S3ueT 46,77
s 5.14 ' 0.73 T .8
Strategy Index

Original problem :
M ' _ A 108 - 1.4M . 1.02
S : {1101 ' 0 (.03 N2
Transfer problem E C : : o
A 118 . 1414 1,16} 102
SO : 04 013 0.9 R
N oS 15 15 - : 15

Table 10.1 shows the mean nuniber of moves that were required by the
mdividuals and patrs. As expected, an analysis of variance (ANOVA) with-
the factors procedure (R vs. M), group (1 vs. P), and task (original vs.
transfer tasks) revealed an interaction of task x procedure [F(l 06} = 113.51;

FLESNTIgH _

Whereas in the goa]-recursion condition, the original tasks as well as the
lransfer.tasks were solved very well (Moriginal = 24.15: Mtransfer = 24.38), in
the move-pattern condition, many Mmore Moves were required for the trans-
fer than for the original tasks (Moriginal = 24.68; Mtransfer = 43.37). This re-
sult indicates a positive transfer effect in the R condition and a negative
transfer effect in the M condition.! The negative transfer effect also caused
the two main effects of procedure and task (see Table 10.1): Overall, partici-
pants performed less well in the M condition than in the R condition, and
the transfer tasks were solved less well than the original tasks. However, in

'l the Introduction, transfer effects were defined by differences in [ier{nrmauqe between g
learning condition and a control condition. A follow-up study (Reimer, 20023, in which a control
comdition was included, confirmed that the number of moves that were required for. sulving Lhe
transfer tnsks WA higher (loweryin the M condition (R umdmml) that in the controd condition,
in which participants had nat been taughl any procedure.
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accordance with the persistency hypothesis, there were also differences
between the M pairs and M individuals. The M pairs had much more diffi-
culty solving the transfer tasks than the M individuals. Inn the remaining
three couditions, a ceiling efféct occurred indicaling that both plocedmes
‘had been learned very well. However, the few errors that arose in these
conditions can be atiributed almost exclusively to the individuals. Thus,
whenever the participants had access to an appropriate routine, the pairs
tended to outperform the individuals. This pattern is also in accordance
‘with the persistency hypothesis. Overall, the pairs required fewer moves
than the individuals within the original tasks, and the R pairs also ten(led to
outperform the R individuals within the transfer tasks. :

Are the observed process losses in the M pairs really due to dilicrences
in persistency? This question was addressed by three measures: the strat-
egy index, the number of moves that were in accordance with the M proce-
dure (M moves), and the number of correcting moves (CMs). Because of the
ceiling effect in the R condition, the following analyses oun differences be-
tween pairs and individuals in persistency and on the mediation hypothesis
were restricted to the M condition. 3

Move Latencies

Because the distribution of latencies was positively skewed, each latency
per move was transformed first by taking the logarithm. As expected, par-
titipants in the R condition had much higher strategy indices than partici-
pants in the M condition throughout (see Table 10.1). This holds true for
“original tasks as well as for transfer tasks. ' |

An ANOVA on the strategy index within the M condilion revealed a main
effect of group, indicating higher strategy indices for the individuals than
for the pairs throughout. This main effect (which also occurred in the R
condition; see Table 10.1) may be explained by the time required by the
pairs when taking turns. Additionally, there was also a significant main ef-
fect of type ol task. Overall, participants showed higher strategy indices

- when solving transfer tasks compared with original tasks. However, the two
main effects were also qualified by a signilicant interaction [F(1,28)=5.16; p
< .05]. As can be seen in Table 10.1, the M individuals had a much higher
strategy index in the transfer tasks than in the original tasks [{(14) = 2.70; p
< .05], whereas the M pairs did not change the way in which they structured
the problem-solving pracess [¢(14} = 0.44; ns]. This result is in line with the
persistency hypothesis: The M individuals tried to change to a chunking
strategy, whereas the M pairs did not sxg_,nl[]cant]y change the way they
structured the problem-solving process. '
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TABLE 10.2
Intercorrelations Between the Number of Moves (Criterion) and the
Predictors (Strategy Index, SI, Latenciés for First Moves, FM, and Latencies
for Subsequent Moves, SM) and [§ Coelficients of a St'epx\!isé Regression
Analysis Within the Move-Pattern Condition (Transfer Tasks)

vumber

Variabte _ of Moves Si ' M ' S 3
{ndividuals
Nuuﬂ)ér of moves —_
51 ' - TAEE - o L T3
M LGTRE T 8y R - 15
M ' 23 -1 ' 0 = R
Mo 3907 BEER 33 3dn
Sn CTeT - 0.09 026 0.13
Pairs . ' _ : :
Number of moves R :
S : Ll ' . — G
FM -57* 0+~ - E 9
SM 28 - 38 08 - R
M CAGTT 1402 1.25 4.15
SD : 9.84 0.04 0.15 007

Note. Only e stralegy index (S1) entered the regression equation.
R2 (individuals) = .53; R (pairs) = A43.
o< 0 - 0L

~ To show that the observed process losses in the M condition are due to
these differences in persistency, an analysis of covariance (ANCOVA) on
the number of moves was run using the strategy index as a covariate. This
analysis revealed that the observed process losses disappear if differences
in the strategy index are controlled. As we demonstrated earlier, the M
pairs performed less well than the M individuals (/"= 4.72; p < .05). The two
conditions also differed in their strategy index (F = 9.78; p < .01). Addi-
‘tionally, the strategy index was related to performance (F = 22.72; p < 01;
see Table 10.2). When the effect of the strategy index on the number of
moves was statistically controlled, the differences in performance between
the M pairs and M individuals vanished (£ = (.89; ns). Hence, the process
~ losses in the M pairs were mediated by the strategy index.

Number of Move-Pattern Moves and
of Correcting Moves

As a further ineasure of the extent of persistency, we additionally classified
each single move as to whether it was in accordance with {move-pattern
moves, MMs)} or contradicted (no MMs) the move pattern described by the
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: TABLE 16.3
- Mean Number of Move-Pattern Moves (MMs) and Correcting Moves (CMs)
in the Move-Pattern Condition { Transler Tasks) ' '

Individuals ' Peairs

Variable: S M s M 5D ‘

Number of moves - ' -3997 707 46.77 .84 217"
Number of MMs - 2937 1329 41.87 1605 -2.32%
Number of moves that are not MMs 10060 6,50 490 759 2.15*
Number of CMs L ' 1.43 .07 307 220 - . 25%*
Number of correct CMs : : 0.93 (1.68 1.53 58 - -2.107
Number of wrong CMs =~ N ) (.50 (.63 153 150 ~2.35*

Vote. Tp o< D5

M procedure. As is shown in Table 10.3, which refers to the transfer tasks,

overall, the M pairs carried out relatively more moves that were in accor-

- dance with the M procedure than did the M individuals [interaction of

“group (individuals vs. pairs) X move (MMs vs. no MMs): /{1, 28) =534, p <
051. _

Research on group dEClblOll making has shown thdt the group context
can enhance performance by lacilitating effective error-checking strategies
(e.g., Hinsz, 1990; Stasson & Bradshaw, 1995). To test for differences in the
quantity and quality of mutual corrections, we separately analyzed the cor-:
rections of single moves (see Table 10.3). A move can be defined as a cor-
recting move (CM) if a disk is moved twice in a row. Note that a correcting

- move may be either correct (“correct CM”) or wrong (“wrong CM™). Such a
- classification is possible because the distance to the goal state can be com- -
puted for each single state of the game—that is, the minimum number of
moves that are required to solve the problem. This distance was computed
twice, once before and ornce after each CM. Then three situations can be
distinguished: (a) The number of required moves is diminished by one step
(correct CM); (b) this number does not change; or {¢) after a CM one more
move is required than before. All moves of Conditions (b) and {¢) were clas-
sified as wrong CMs—that is, CMs that did not diminish the number of re-
quired moves. _ '

As the single compansom in Til)le 10.3 show, the M pairs corrected
more moves overall and carried out more correct as well as wrong CMs.
However, whereas the individuals had many more correct than wrong CMs,
these two nuimbers did not differ in the pair condition.- Thus, the relative
‘frequerncy of correct CMs was much | higher in the M individuals than in the

M pairs, indicating that the pairs compensated less well for errors than did
the 1nd1v1duals
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ARE THE PROCESS LOSSES DUE.
TO PERSISTENCY OR DISTRACTION? |

The study corroborates the claim that homogeneous groups differ from in-
dividuals in the way they react to changes in the environment by adapting a
routine to novel tasks. First, as expected, the experimental paradigm insti--
gated positive as well as nedative transfer effects in individuals, thus pro- -
viding a useful framework for testing the proposed hypotheses on transfer
effects in groups. Whereas participants who had been taught the goal -
recursion procedure did not have any serious problems solving the trans-
fer tasks (positive tkansfer_’}, within the move-pattern condition a negative
transfer effect occurred. Second, in accordance will the expected difler-
ences in performance, the M pairs perlormed worse on the transfer tasks
than did the M intlividuals_, which supports the performance hypothesis.

Can the observed process losses also be explained by mutual distrac-
tion? A very powerful approach to explaining process losses in problems-
solving groups rests on the simple assumption that group members dis-
tract edch other when solving problems or making decisions. Aécorcling to
the distraction hypotlhesis, process losses often arise because paying atten-
- tion to other group members may diminish cognitive capacity and cognitive
- effort that should be allocated to the task at hand to find 4 reasonable prob-
lem solution {(Barou, 1986; Hinsz et al., 1997: Reimer, 2001a). Distraction ef-
fects are most likely if cognitive load is high because of task difficulty and
coordination load. However, in the current selting, the observed process
tosses do not seein to be due to mere mutual distraction in the pairs. It can-
not be ruted out that participants distracted -each other when joining a
~dyad, but it is unlikely that such distraction was mainly responsible for the
poor performance in the M pairs. If this were Lhe case, similar process
losses should have been observed in the other pair conditions, too. Rather,
the results may be better explained by differences in persistency: Measures
of the move latencies, the number of move-patfern moves, and the quality
of corrections uniformly indicate that the M pairs needed many more
moves to solve the transfer tasks hecause they insisted more strongly on
using their routine than did the M individuals, who reacted much more flex-
“ibly and tried to adopt a chunking strategy. Moreover, the finding that the
dyads performed better than the individuals when their acquired routine
was appropriate also rules out that strong distractor effects appeared in
the pairs tl'uroughout However, it may be reasonable to assume that the M
pairs insisted more strongly on their acquired routine because they ex-
pected severe -mutual distraction if they tried to change and adapt their
routine. From this study, it is not clear whether the dyads needed more
time to become aware that their routine was no longer appropriate or
whether they stuck to their routine to avoid coordination losses.
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ARE THE PROCESS LOSSES DUE TO PERSISTENCY
RESTRICTED TO HOMOGENEOUS GROUPS?

- Interestingly, as another study revealed, participants who are taught the M
procedure perform less well if they solve transfer tasks in uniform pairs
(MM pairs) than in mixed pairs (MR pairs)—that is, when they'join a partici-
‘pant who was taught the R procedure (see Reimer, Opwis, & Bornstein,
2002, for such a mixed-pair condition). However, despite these objective dif-
ferences in performance, the M participants judged their performance to be
much better whén'they solved problems in a uniform, MM, condition than
in a mixed, MR, condition. Thus, it is reasonable to assume that it is the una-
nimity in particular that put the pairs at a disadvantage. According to this
interpretation, persistency was fostered by the fact that both members had
learned the same inappropriate procedure and that this unanimity dimin-
ished the likelihood that the M pairs would detect at an early stage of the
~ problem-solving process that their routine was 1o longer appropriate.

In line with this reasoning, it should be stressed that the persistency hy-
pothesis assumes that groups are homogeneous—that is, that a group Coin-
prises group members who share a common strategy. If groups are hetero-
geneous, the psychological processes may be totally different, in particular,
if at least one group member knows the correct solution of a problem. In
this case, performance more likely depends on whether this group member
is able to demonstrate the correct solution (Laughlin & Ellis, 1986; for fur-
ther evidence on the truth-wins principle, see Hinsz et al., 1997).

DOES THE PRINCIPLE OF INERTIA ALWAYS YIELD
- POOR GROUP DECISIONS!?

Homogeueous groups often seem to behave like “ocean steamers,” but this
behavior may be adaptive and rational in the iong run because groups of-
ten need much time and effort to work out an efficient problem- -solving pro-
cedure. The most obviaus advantage for a group in following the principle
of inertia is in saving time and energy because routines need not be actively
managed; subsequently, they reduce coordination requirements (Gersick &
Hackman, 1990). In a situation in which changing a routine requires exten-
sive. coordination processes (high coordination load), it may be advisable
-to insist on a routine Compared with a situation in which the adaptation of a
- routine is less resource consuming. In general, following the principle of in-
ertia may be useful if the process losses due to persistency are less severe
than the process losses due to coordination processes that are required by
the adaptation of a routine. In line with this reasoning, it might be interest-













