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Abstract

The present study analyses the impacts of verb@ractions as well as the team’s
international diversity on team performance andteamm members’ satisfaction during a
game called the Marshmallow Challenge. Ninety-otedents from a business school
participated in the game, forming twenty-three teafhhe purpose was to construct the
highest freestanding structure with 20 sticks oagdpettis and a marshmallow on top.
Participants only had eighteen minutes to achiéi® goal. The variables were measured
through observations and through individual quest@éres. Results show that verbal
interactions played a critical role on both perfarmoe and satisfaction. Teams where some of
the members spoke more than others were more likelgchieve higher performance.
Members in these teams were also more satisfieardigy the team outcome. Furthermore,
open discussions in teams decreased the membeargnwoication process satisfaction.
Finally interesting results appeared in internaidieams. For instance, the average level of
anger and frustration was highest in these tearhs i turn had an impact on personal
satisfaction. More specifically, the team’s intdromal diversity affected negatively the
members’ communication process satisfaction. Tatkogether, these findings show that
communication strongly affected performance angsfeation and it significantly influenced
members’ willingness to remain in the same teanspide these observations, the current
study presents some limitations that will be disedlsand that should be taken into account
for further research.

Keywords: team performance, team members’ satisfacterbal interactions,



TEAM DYNAMICS AND THE MARSHMALLOW CHALLENGE 3

Team Dynamics and the Marshmallow Challenge: studyig team performance and
personal satisfaction with a focus on verbal interetions

Individuals in society are more and more subjecttdamwork in a challenging
environment that requires collaboration with thantemembers. Several issues arise when
people are gathered together, which could then havenpact on the quality of the outcome
on the tasks they are asked to do. Many studiesaalyses explored the dimension of team
outcome with the aim of understanding what teantgsses occurred and enhanced team
success (Kozlowski & Bell; Sanna & ParksBalkundi & Harisson, 2006). Teams often fail
to achieve their potential due to faulty processash as coordination and motivation losses
(Steiner in Brown, 2000).

When it comes to studying teams, more attentionblegs paid to the evaluation of
team outcomes and results than to the interactibas produced them (Keyton & Beck,
2008). Despite a prevalent level of research is #nea, a lack of empirical evidence remains
when it comes to assessing whether and how comauatioricand team diversity are related to
team outcomes. Important gaps prevail in the utaledsng of these relationships (Kearney,
Gebert & Voelpel, 2009).Therefore, the present study sheds light on thesm® processes
that may affect team outcomes. More specifically,examines the impact of verbal
interactions and the team’s international diversity team performance and personal
satisfaction. Finally, it emphasises the high tpnessure to which members are exposed. The
dimension of time has indeed been strongly negleict¢he research of teams (Kozlowski &
Bell in Mohammed & Nadkarni, 2011and should be kept in mind as the level of verbal

interactions may play a significant role under hrisssure.



We based our research on a team experiment — tmghMallow Challenge — that
was created and introduced in 2002 by Peter Skillarad that has been tested worldwide
since then by an award-winning innovator called T@fujec. Inspired by Peter Skillman,
Tom Wujec aimed back then to understand what madara more performing than another
based on team composition. Therefore he testec¢hblenge with different categories of
teams such as teams of CEOs, teams of architeesist of engineers, teams of business
students and teams of kindergarten children.

The game consists in building, in teams of foue thghest freestanding structure
with 20 sticks of spaghettis, one yard of tape, yarel of string and a marshmallow on top in
eighteen minutes. The challenge exposes team mentbea design situation where the
degree of uncertainty and time pressure is high.

In the present study, the Marshmallow Challenge beeen tested with twenty-three
teams of four, composed of master and exchangerstsiftfom the Solvay Brussels School of
Economics and Management. Ninety-one studentscpaated in the challenge.

Theoretical framework and hypotheses

As mentioned, the aim of the present study is talyse the impact of verbal
interactions and team diversity on two team outc®that are the team performance and the
team member satisfaction. This section introducesdefines the main variables used in this
paper. In addition, it highlights some prevailingpg that exist between past theories. Finally
it formulates new hypotheses based on these tiseamnie empirical research.

With this structure in mind, we start this introtioa by turning to a well-known
approach in the study of teamwork that is the igpotess-output model (IPO) of
performance. It is one of the most common appraatieg have been adopted in the research

of teams (llgen et.al. 2005 in Nijstad 2008cording to the IPO model, the performance is
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an outcome that depends first on design factorsirpytlace such as group composition,
organizational contexts and task designs. Secaebiénds on team processes.

The IPO model needs however to be treated carefadlyit presents specific
limitations. For instance it does not considerraépendencies between variables. In addition
it has been argued that certain dimensions of thdeincalled “processes” should be rather
defined as features of the team that arise asult relSinteractions between the members
involved. Finally, the reverse causal relationshgiween the variables is not necessarily
taken into account (Forsyth, 200B)espite these limitations, the IPO model is stitrtk
mentioning as it provides a basic framework for thealysis of Team Outcomes.
Nevertheless, the current research goes beyond iiglel by considering the

interdependency between the variables (such amattens and team diversity).

Team Performance (TP)

This paper defines “team performance” (TP) as tleeassful achievement of a task
in a certain period of time. TP can be referrecand'interactionist phenomenon’{Davis
J.H.; Laughlin in Stangor: 184, 2004 it is a function of both the team members’skahd
the way they combine these competencies in the tsafh (Davis J.H.; Laughlin in Stangor,
2004).

Human interactions are all composed of two esdeotimponents: the content and
the process (Hanson in Biech, 2008). While the fgsconcerned with the task itself, the
second deals with the members’ behaviour. It dedls how individuals are interacting
together in the team. In that context, dimensiathsas influence, participation, conflict and
leadership emerge in team processes (Hanson i,B28©8). Furthermore, team processes
are defined as being theaterdependent actstaken by the members to transform inputs into
outputs (Marks, Mathieu & Zaccaro in Nijstad: 16009). These processes consist in

cognitive, behavioural and verbal actions with @i of getting organized in order to



achieve the required goals (Marks et al. in Nij2809). In this context our first aim will be
to study the association between verbal interastaord TP.

When individuals are gathered together in teamsy ttend to interact together
through both verbal and non-verbal communicatiotin whe aim of achieving a common goal
(Forsyth, 2009). Robert F. Bales (1950, 1999) amhedl that there are two types of
interactions: relationship and task interactionaléB in Forsyth 2009). His investigations and
development of thénteraction process analys{&orsyth, 2009) go beyond the scope of the
present paper. However, it is important to point that these interactions have an influence
on the members’ actions. In this matter, commurdoafplays a critical role in team
performance as it enables the exchange of infoamdatetween team members (Pinto & Pinto
in Hoegl & Gemuenden, 2001). One dimension of comoation that is emphasized in this
research is the number of verbal interactions. fAumaber of verbal interactions is defined as
“the number of times each member makes a verbdtibation” (Gray & von Broembson,
Doreian in Freeman, White & Romney: 157, 1992).

Based on Tom Wujec's findings, one key to succédbe Marshmallow Challenge
was prototyping: he gave the examples of kindeegachildren who immediately took action
by making prototypes. Moreover, he claimed that @seie that arose amongst business
graduates was that they spent too much time plgrami organizing during the first minutes
of the game. The time pressure is critical, and be¥sido not have much time to spend
during the decision-making process. Based on thiEsses, it can be argued that the level of
verbal interactions may affect the level of perfaroe, especially during such a short period
of time. In addition, a difference in the numbervefbal interactions between the beginning
of the game and the end of the game may affedtrthkscore.

Considering these theories and findings, threeliypotheses are tested in the present

study:
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Hypothesis 1:*The total number of verbal interactions within tHeam is negatively
correlated with team performance”.

Hypothesis 2: The percentage of verbal interactions within thameduring the first six
minutes of the gamés negatively associated with team performance”.

Furthermore, being part of a team requires theluament of every member in the
process (Biech, 2008), especially in the case efMarshmallow Challenge where not only
verbal contributions are required but also physamaitributions. As Tom Wujec said, the
challenge demands that all team members collabqratkly (Wujec, 2010). In that matter,
both participation and feelings of belonging (memshg) are believed to enhance TP.
Moreover, a good balance of the members’ contmioutias an impact on the quality of the
task (Hoegl & Gemuenden, 2001).

It can be argued that one member’s willingnessattigpate in the game depends on
how the other members of the team include himhéhe interactions. Similarly, the feeling
of membership is concerned with the degree of dacep and inclusion in the team
(Forsyth, 2009). Thus if the member has a sendeloinging and membership to the team,
he/she should be more willing to put extra effortoi the task (Hanson in Biech, 2008).
Additional studies have found a positive correlatioetween group cohesion and team
performance (Stogdill in Nijstad, 2009). Howevdristassociation is assumed to be only
positive when all the members have agreed upontheware going to accomplish the task
(Podsakoff, MacKenzie & Ahearne in Nijstad, 2009). that case, they will be more
motivated to achieve the final goals.

Those ideas of feeling of membership and inclusad to the following hypothesis :
Hypothesis 3: The percentage of verbal interactions directed twerthan one member (no

one-to-one communication) is positively associatél team performance”.

1 The higher the percentage, the more they talk dutie first minutes of the game compared to the las
minutes.



We would be tempted to formulate another hypothbased on a positive possible
link between the balance of individual verbal cidmttions and TP. But through Tom
Waujec’'s experiment, he stated that teams compob&E®s and executive administrators
were the most performing teams due to the exeaitskalls in managing the process. Based
on these results, the presence of one or two menthkng the lead in organizing and
managing the process could still enhance the padnce of the team. This suggests that a
concentration of the verbal interactions on onéaa members would foster TP. We're thus
facing two contradictory performance factors. Hoareonsidering that in this case the time
pressure plays an important role, we would consaterhypothesis giving favour to the
second factor :

Hypothesis 4: A significant difference between each team membauimber of verbal
interactions is associated with team performance”

After considering the associations between verbtdractions and TP, the present
study examines the impact of team diversity on tgaenformance. Despite prevalent
investigations, the relationship between both \des is not straightforward. Results related
to the effect of diversity on TP are contradict@myd still remain unclear (Badke-Schaub,
Goldschmidt & Meijer, 2010). The current paper doesonly aim to examine the impact of
team diversity on TP, but also looks on certaienattions and emotions that may occur in
these teams which in turn could affect TP.

Generally speaking, team diversity (TDIV) is definas the variation among team
members on any characteristic that can be empliasizerder to differentiate individuals
(Larson JR., 2010). For instance, teams can bes#ivdue to differences between members

in gender, in national background, in age, in gisces and more. Thus, TDIV can be

2 Teams in which all members do not speak in theesamount
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interpreted in several different ways and thestedihces are likely to have different impacts
on the overall performance (Larson JR., 2010).

As teams are becoming more and more diverse in paxks, it is important to
examine the association between TDIV and performg&hin, Kim, Lee & Bian, 2012).
Team diversity has been described in the literabgea two-edged sword(Milliken &
Martins in Canella Jr., Park & Lee, 2008)e to empirical research that predicts both passiti
as well as negative impacts of TDIV on TP (Canditaet al., 2008). This dual aspect
(positive or negative) will depend on the contekt. addition, previous studies show
differences in the associations between TDIV andl&pending on whether TDIV is referred
to task-oriented diversity (ex. Education) or rnelas-oriented diversity (ex. gender,
race/ethnicity) (Joshi & Roh, 2009).

The current paper investigates the impact of themte international diversity
(TIntDIV) on TP. In that context, it takes into acmt the members’ nationalities by
measuring the total number of different nationaditipresent in the team. It is the only
dimension of TDIV referred to in this study.

The concept of “national culture” is critical inefstudy of diversity. National culture
has been at the heart of attention in the studyurhan Sciences, especially since the results
of Hofstede’s dominant work in this field in 1980e(ing, Bhagat, Buchan, Erez & Gibson,
2005). Generally speaking, national culture refersvalues, beliefs, norms and behavioural
patterns of a national grotigLeung et al., 2005). The deep study of cultund &s variance
through different nationalities goes beyond thepscof this paper. However it is still worth
mentioning as the latter contributes to the exglanaof differences in national background.
Thus, in line with these reflexions, it can be adjuhat individuals with a different national
background (and as a result, with a different maticulture) may behave in different ways,

which may in turn affect the team’s performancer iRgtance, empirical studies have found
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differences in commitment and communication behavio teams due to differences in
cultural values (Kirkman & Shapiro, 2001). TIntDIdbuld be both beneficial as well as
detrimental to the team performance. On the onealhdncan be beneficial as the team
gathers individuals with different point of viewdug to their differences in background).
Therefore, it could provide a wider range of brigldas and insights (Jehn ; Jehn, Nortcraft
& Neale in Badke-Schaub, Goldschmidt & Meijer, 2D10n the other hand, it can be
detrimental because people with different cultunesl languages may face difficulties in
communicating and interacting with each other. Oagain, we are facing two opposite
factors and, again, we consider the context of highe pressure, under which
communication obstacles are more likely to occtms Teads to the next hypothesis:
Hypothesis 5: The number of different nationalities within tharteimpacts negatively team
performance”.

To conclude this section, it is important to highk that there are many difficulties in
assessing team performance. For instance it cguésioned whether a failure in achieving
high performance is due to one or more of the mesimwolved, thus the unit of analysis
can be problematic to evaluate (Brannick, Salasr&de 1997). Furthermore, there are
always some doubts regarding the validity and lbditg of measures that are used
(Dickinson, Mcintyre in Brannick et al. 1997). Tleeslements will be taken into account in

the limitation section of this paper.

Team Members’ Satisfaction (TMS)

The second variable that is studied in this papahé team members’ satisfaction
(TMS) throughout the game. According to the IPO eianf performance mentioned in the
previous section, TMS is described as a team owtddigen et al. in Nijstad, 2009). It is an
affective outcome that arises at the level of theéividual (Hackman in Nijstad, 2009).

Moreover, some empirical investigations have dermatesd that TMS leads to additional
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outcomes such as higher levels of commitment ande nmmportantly higher levels of
performance (Mathieu & Zajac in Kirkman & Shapi2Q01). TMS is considered as an
important dimension of team effectiveness (Glads&iHackman in Stark & Bierly 2009).
Thus, personal satisfaction should not be negldotétk research of team dynamics.

The present study emphasizes three dimensions &: T®Am outcome satisfaction
(TOS), team communication process satisfaction @)C&hd the members’ willingness to
remain in the same team again in the future (RENJAWnhile the first dimension (TOS)
concerns the degree of the members’ satisfactiateckto the outcome of the teamwork, the
second (TCPS) focuses on members’ satisfactioterkta verbal and non-verbal interactions
between members during the game. Finally, the tthimension (REMAIN) can be linked at
some level to the team’s cohesion in the sensehkdatter indicates the degree to which an
individual is willing to remain in the same teamaf@vright in Hoegl & Gemuenden, 2001).

Taking into account verbal interactions, it candsgued that TMS may depend on
how team members interact with each other. Severalirgralp investigations have
demonstrated the existence of a strong associagtwmeen cooperation, communication and
team members’ satisfaction (Pinto et al. in Hoegb&muenden, 2001). Research shows that
TMS is influenced by teamwork quality due to gaim&knowledge and new skills (Hoegl &
Gemuenden, 2001). Teamwork quality can be conckptdaas the quality of both task-
related and social interactions between membersedH& Gemuenden, 2001). These
theories and reflexions prove that the dimensiosatisfaction is a complex concept to study
due to its strong dependency on both team- as agelindividual-specific characteristics.
Therefore, this paper aims to bring some contrdsuto previous literature by analysing the
impact of specifically verbal interactions and team’s international diversity on TMS. We

analyse first verbal interactions.
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Open communication and frequent face-to-face iotemas are related to feelings of
shared identity and responsibility (Guzzo & She&tark & Bierly, 2009). This provides a
sense of purpose and belonging to the team membeasldition, goal interdependence can
be related to the idea of shared responsibilityragrteam members (Guzzo & Shea in Stark
& Bierly, 2009). This in turn, may enhance theirtiation to participate and contribute to
the final goal. Furthermore, empirical researchnfibthat paying attention to the other team
members and being sensitive to others’ needs datedeto TMS (Henderson, 2008).
Therefore, open communication and a good balanaddeoteam members’ contribution in
terms of verbal interactions could be related toSINiwo additional hypotheses are tested:
Hypothesis 6¥The percentage of verbal interactions directedmnore than one member(No
one-to-one communication) is positively associatgith (a) TOS, (b) TCPS and with (c)
REMAIN.”

Hypothesis 7:*A significant difference between each team mensb@timber of verbal
interactions is negatively associated with (a) T@8h (b) TCPS and with (c) REMAIN.”

The last dimension that is studied is team diver@iDIV), and more precisely the
number of different nationalities present in easdmnt (TIntDIV), and its impact on TMS. As
discussed earlier, TDIV impacts the interactionsmeen members due to differences in
cultural values and languages (Kirkman & ShapirdQ1). Tdiv can thus be detrimental
because people with different cultures and langsiaggy face difficulties in communicating
and interacting with each other. Therefore, inteomal teams could face more views,
interests and values clashes (Badke-Schaub, Gaotddci& Meijer, 2010). Thus TIntDIV
can be subject to internal breakdowns and integpatsconflicts (Greening & Johnson;
Hambrick & D’Aveni; O'Reilly, Snyder & Boothe in Gella Jr., Park & Lee, 2008). As a
result, this may lead to higher degrees of frustnaand anger among team members.

Therefore it would be interesting to measure thpaot of TIntDIV on the three dimensions



TEAM DYNAMICS AND THE MARSHMALLOW CHALLENGE 13

of TMS, but also on a fourth dimension which is kaeel of anger and frustration during the
game.

Based on these reflexions, the following hypothesgoposed:

Hypothesis 8/The number of different nationalities within theatn impacts (a) TOS, (b)
TCPS, (c) REMAIN and (d) the team’s average levahger and frustration”

To close this section on TMS, the present papelyses whether the three main
levels of satisfaction (TOS, TCPS and REMAIN) arteirelated. More precisely, the aim is
to understand which dimension of satisfaction (TOEPS) plays a critical role on the
degree to which the member is willing to remaintie same team (REMAIN). After
analysing whether a significant association exbstsveen the three levels of satisfaction, the
current study raises a last question:

Question 1:*which dimension of satisfaction (TOS or TCPS) llas most impact on the
members’ willingness to remain on the same tearfutare projects (REMAIN)?”
The figure below summarizes the proposed moddie@ptesent study:

Figure 1- Proposed Model

Total number of verbal

4 interactions
i Percentage of verbal interactionsé Team Member
i within the team during the first six Satisfaction
i minutes of the game : (@) TOS, (b)
N 3~/ TCPS and (c)
L REMAIN
Team i Percentage of verbal interactions;, -~
Performance directed to more than one member

T Team Member

\| Difference between each team Satisfaction
: member’s number of verbal (b)(z?l')c-:rF(’)SS'(c)
i interactions '
o REMAIN and
e T o (d) level of

Number of different nationalities ! anger &

frustration
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Method

Sample and procedure

As mentioned earlier, the experiment in the pregamer consisted of a team game
called the Marshmallow Challenge. The participantye master students and exchange
students from the Solvay Brussels School of Econsnand Management (SBS-EM).
Business students have been identified as the wmdbrming team category in Tom
Wujec’'s experiment. In total, 91 students partitédain the challenge. In addition,
cameramen and one photographer were present thatod#@im and take pictures of the
participants during the game. The teams were coetpo four members and one observer
except one team that was only composed of threebmenand one observer. Thus 23 teams
(N=23) were competing against each other.

The whole experiment took place during an “Orgatioreal Behaviour” lecture. A
short introduction was given in class before tlaetsif the game, explaining the goals and the
rules of the challenge. After the instructions detly, 114 students received a team number
and role (team member or observer) by drawing ldtsus, the teams were randomly
composed. While the team members went down in tharA where the game took place, the
twenty-three observers remained ten minutes lomgelass in order to carefully explain to
them what indicators they had to observe. Therefi@@m members had no idea what the
observers were measuring and observing duringdheeg

The participants were sitting on the floor whernglace was specifically attributed to
each member of the team. Each team was sitting oircde enabling all members to
communicate with each other. Scotch tape was wséat squares on the floor that would

then be assigned to each member. The “seats” wacegat an equal distance from each
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other. The observer sat on the floor as well baside of the circle. The team members were
not allowed to talk to the observer.

As explained earlier, the Marshmallow Challengeedseighteen minutes, in that
matter a video projector was used to display thentaown time. The organizer whistled
each six minutes to inform the students of the tlafe At the end of the game, all the
structures were measured with a measuring tapée athithe participants went back to class
to fill out an individual questionnaire. Finallyhg winning teams were announced in class.
No reward was given.

Each team had received a bag containing twentksst€ uncooked spaghettis, 1,45
meters of string, one tape role, one piece of nmaadlow and a pair of scissors. The goal of
the game was for each team to construct the tdlesstanding structure and to place the
entire marshmallow on top of it, using all the gupoent mentioned above. The participants
were allowed to use as much or as little of theenmt and were free to break the spaghettis,
the string and the tape, if needed. They were howved to talk to members of other teams.
As said previously, they all had 18 minutes to achithe goal. Once the time ran out, no one
was allowed to touch the structure anymore.

Four sources of data were collected after the game:
» Individual questionnaires (filled out by the paipiants)
* Observers’ sheets (with the coding of verbal intéoms)

» Ratings of the final structures

Measures
The Pearson correlation coefficient was used ireotd measure the strength and
direction of the associations between the varialflesngor, 2004). For simplification

reasons, the analysis consisted in two-tailed (@gjgesti & Agresti, 1979).
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Team performance (TRyas the first team outcome to analyse. In thegmtestudy,
the performance is defined by the height of thecstire expressed in centimetres. It was
measured with a measuring tape from the surfatkeofioor to the top of the marshmallow.
The taller the structure, the better the perforreamicthe teams. The unit of analysis for this
dimension was the team. Thus TP was measured éo23iteams (Number of observations,
N=23).

The team member satisfaction (TM&)s the second team outcome to analyse. This
variable was measured through individual questioaadhat were distributed to the students
right after the game. In the present study, thisfeation consists of three mains dimensions:
The participant’s satisfaction regarding the teaotamme (TOS)

The participant’s satisfaction regarding the teaomonunication process (TCPS)

The extent to which the participant was willingremain in the same team in the future
(REMAIN)

As mentioned previously, we also measufedms’ average level of anger and frustratam

a fourth dimension of team satisfaction. This disien specifically intervenes in the study of
some impacts of team diversity.

For each dimension, the participant was requiredettoa score between (tery low/very
unlikely) and 7(very high/very likely) The unit of analysis for the three first dimemsiaf
satisfaction was the participant. Thus TMS was mmeas for each of the 91 participants
(N=91). However, regarding the fourth dimensiore tham average level was computed in
order to measure the overall level of anger/frugtna Thus this variable was not considered
at the individual level, but instead at the teawele

Teams’ average level of anger and frustratidrhis variable was measured through
the individual questionnaires. The members weredsk rank their “level of

anger/frustration during the game” on a scale (Mdt at all)to 7 (Very much so)After
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obtaining this level for the four members of easdn, the team average level was computed
in order to measure the overall level of angertfai®on. Thus this variable was not
considered at the individual level, but insteathatteam level.

Verbal Interactions The unit of analysis of the verbal interaction ®donded was a
sentence composed of minimum two words. When thgestu said only one word, the
observer was required to code the letter with &bpbint under it. These coding rules had as
a purpose to increase the reliability of the measents by making replication possible.
Reliability occurs when the information provided ttne indicator (in this case the observer)
will not vary depending on the indicator’s attribst(Neuman 1997).

Total number of verbal interactionsThe observers were required to code the verbal
interactions between team members on their shdefsmamer. A letter (A-B-C-D) was
attributed to each member in order to enable tisemer to code the source and the direction
of the verbal interactions. On the paper sheebwaaorresponded to each subject. In theses
rows (A-B-C-D), the observer was required to coade letter of the member to which the
initial member was talking. Thus the row represéntes source and the letter that was coded
in the row represented the direction of the verbtdraction. Forinstance, if the subject A
was talking to the subject B, the observer hadbtiedn the row “A” the letter “B”.

Total number of verbal interactions during the #aggeriods of time The time of the
game was divided into three periods of six minukesch observer had received three sheets
of paper, each sheet corresponding to six minutédseogames. The instructor whistled four
times during the game in order to mark the threggde of time. Thanks to the observers’
task, it was possible to compute the total numibenteractions during these periods of time
and then to express, for each period, this leveleobal interactions as a percentage of the

total number of verbal interactions during the &gm minutes. This had as a purpose to
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determine if the members were talking more at tbgriming or at the end of the game, and
then to analyse if it had an impact on TP.

Percentage of verbal interactions directed to mdran one member When one
person was talking to more than one member, therebshad to code the verbal interaction
as a “+”. Thus the percentage of verbal interastidinected to more than one member equals
the total number of “+” divided by the total numbef verbal interactions and finally
multiplied by 100 in order to obtain the percentabes procedure was aimed to understand
how many participants were involved in the disomssand there on analyse this impact on
TP.

Difference between each team member’'s numbersribhlvateractions (VI) -This
variable was obtained by measuring for each te&m,variance of the members’ verbal
contributions.The members’ verbal contributions correspond tar thember of VI during
the game. Thus, this total number of VI was comghdiee each of the team members on the
observers’ sheets. Then the variance of these moumbers of VI (linked to the four
members) was computed in order to determine ifetheais a considerable difference in the
number of interactions between the four memberasThe higher the variance, the less were
the verbal interactions equally split between treanbers.

Number of different nationalitiesThe respondents had to mention their nationality in
the questionnaires. As a result, it was possiblecémpute the number of different
nationalities present in each team. This numbetdcba between IAll members had the
same nationalityland 4(None of the members had the same nationalltgg variable was
therefore measured at the team level.

Results

Team Performance
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As explained, TP was measured at the level ofdamt Thus the team was the unit of
analysis for the following results; therefore thenber of observations (N) was 23. Fourteen
teams out of twenty-three succeeded to build actsire in eighteen minutes. The team
performance scores (expressed in centimetres)sdmlaws : 89 ;88 ;87 ;84 ;84 ;71 ;70,5

:67,5:63:51:47:46:39:;25:0:0:®;;0:0:;0:0:0.

Regarding the two first hypotheses, no significamrelations were found. Indeed,
the positive correlation (r=.236) between team qgrenince and the total number of verbal
interactions was not significant (p=.277). Simyathere was no significant correlation
between TP and the percentage of verbal interactioning the first six minutes although the
signs of the Pearson correlation coefficient wastha hypothesized direction (r=-.087;
p=.692). Hypotheses 1 and 2 are therefore rejected.

In hypothesis 3, it was predicted that there wdaddh positive association between
the percentage of verbal interactions directed @doenthan one member and team
performance. Results failed to support this assiomg@nd showed instead a non- significant
correlation between these variables (r=.011; p9.961

Hypothesis 4 examined the impact of the differeheeveen each team member’s
numbers of verbal interactions on team performaResults showed a significant correlation
between these two variables. Thus this hypotheasaonsistent with this finding due to the
positive association between them (r=.43; P<.08)s Ehows a positive impact on TP when
one or two team members speak more than the others.

Closing this section on TP, hypothesis 5 studiedassociation between the number

of different nationalities within the team (TIntD)\énd TP. The findings could only partially
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support this hypothesis that predicted a relatigndbetween the number of different

nationalities within the team and TP, due to thve llevel of significance (r=-.233; p=.285).

Team Members’ Satisfaction (TMS)

The 6" hypothesis tested the effect of the percentagedfal interactions directed to
more than one member on TMS. The impact on the flimension (TOS) was not
significant. The correlation was r=-.86 (p=.417) A result, hypothesis 6a could not be
supported. Moreover, hypothesis 6b predicted atigesassociation between this variable
and TCPS. Despite the significant correlation fobetiveen these variables, the association
was surprisingly negative. Thus the hypothesis mpected due to the sign of the correlation
(r= -.251; p<.05). Finally, the negative effects thie percentage of verbal interactions
directed to more than one member on REMAIN wassigtificant and was equal to r=-.078
(p=.460). Hypothesis 6¢ was therefore rejectedels w

Furthermore, a difference between each team membeumbers of verbal
interactions had a positive and significant impatiTOS (r=.259; p<.05). Hypothesis 7a was
therefore rejected, as it would predict an oppaditection in the association between these
variables. In addition, the results showed thatbgtive effect of this variable on TCPS was
not significant. This positive correlation was r&00(p=.507). The results showed that the
positive effect (r=.080) of this variable on REMAIMas insignificant (p=.450). As a result,
hypotheses7b and 7c were rejected.

Hypothesis 8 examined the relationship betweemtieber of different nationalities
within the team (TIntDIV) and the three main levefsTMS and the average level of anger
and frustration. This variable had nearly no effatfTOS, and the negligible correlation was
insignificant (r=-.092; p=.385). The hypothesisd@ald not be verified. Hypothesis 8b was
consistent with the results, as TIntDIV was asgediavith TCPS. The correlation was

negative and significant at the 0,05 level (r= 6,2B=.050). TIntDIV had a small negative
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effect on REMAIN. This negative correlation was lewer insignificant and amounted to r=-
.082 (p=.441). Finally, in contrast, the averagelef anger and frustration within the team
was significantly correlated with TIntDIV (r=.424<.044). This result was in agreement
with hypothesis 8d.

The last aim of the current paper was to studyrétationships between the three
levels of TMS. Therefore, it first analysed theaasation between team outcome satisfaction
(TOS) and team communication process satisfacli@P§S). Second, it examined whether
TOS and TCPS had an impact on team members’ wiléag to work with the same team
again in the future (REMAIN). Results showed th&SI and TCPS were strongly and
significantly correlated (r=.373, P<.01).

Furthermore, both the TOS and TCPS had a signifieza a positive effect on
REMAIN. The respective correlations were r=.359 .(B¥ and r=0,642 (P<.01).
Interestingly, when the variable TCPS was contibllhe association between TOS and
REMAIN did not remain significant anymore (partgarrelation r=.169, P=.111). In contrast,
the association remained strong and significanvéen TCPS and REMAIN when TOS was
controlled (partial correlation r=.586, P<.01).

The figure below summarizes the main conclusions.

Figure 2 - Tested Model (non-significant results are not repnéed)
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Discussion
The present paper examines the impacts of verlderaictions and the team’s

international diversity first on team performancel dhen on team members’ satisfaction.

Team performance

As mentioned earlier, the results showed that émlyteen teams out of twenty-three
succeeded in constructing the structure in eightesgmtes. This could reflect the fact that
one of the main difficulties of the challenge is time pressure the members were subjected
to.

As explained earlier, the first hypotheses (1,3,8tddied the association between
verbal interactions and team performance (TP).rékelts demonstrated a lack of
association between (1) the total number of variiaractions and team performance (TP),
(2) the percentage of verbal interactions durirefitst six minutes and TP and finally
between (3) the percentages of verbal interactiinested to more than one member and TP.
Thus, these findings suggest that the level ofalariieractions during the game did neither
enhance nor thwart team performance. The non-ggnif correlations could be explained by
the inclusion of both single words and sentencdkenverbal interactions. For instance,
single words such as “ok”, “great” are less likeyhave a significant impact on TP.
Furthermore, all the verbal interactions were restassarily related to the task itself. Finally,
it can be argued that instead of having a dirdec&fverbal interactions could have had an
indirect impact on TP through non-verbal interaasioThe level of non-verbal interactions
could indeed have played a significant role agdkk was mainly manual and thus required a

manual effort from its team members. Furthermdre prediction that the percentage of

verbal interactions directed to more than one memioelld have an effect on TP was not
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supported by the results. Thus the members’ fealirgeing included in the team and their
willingness to participate in the task could belakped by other factors that may then have
had an impact on the performance. In that contetcan consider dyadic communication as
the “basic form of communication(Smith in Douglas: pp.70, 1983). Empirical resedrak
demonstrated that individuals are not capable gagimg with more than one individual in a
“genuine dialogue — total reciprocity — in an exgtal moment”’(Smith in Douglas: pp.71,
1983). Therefore, it is argued that dyadic intecss are indispensible to group processes
(Smith in Douglas 1983). Thus the formation of swbgs in the team could have occurred
during the Marshmallow Challenge, still giving teetmembers a feeling of belonging and
willingness to participate efficiently to the taskafortunately, this effect on TP remains
uncertain and goes beyond the scope of this paper.

Hypothesis 4 examined the impact of the differebeaveen each team member’s
numbers of verbal interactions on team performaResults supported this hypothesis and
showed a positive and significant relationship leet these two factors. The presence of
some members who spoke much more than other merabére team can translate a high
variance in the number of interactions. Differamterpretations to this finding can be made.
On the one hand, it came in agreement with Tom @&aijeonclusions regarding the skills
needed to manage the task. Tom Wujec stated inthe¢deams of CEOs were the most
successful when executive administrators were ptesganks to their facilitation skills in
managing the process. Thus, in the present casan ibe interpreted that, a high variance in
the number of verbal interactions could lead tddvgierformance due to the presence of one
or two members that spoke more than others andesded to direct the team toward the

final goal.
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On the other hand, the fact that some members dps&e&loes not necessarily mean that they
participated less. Team members could still hawes ievolved and participated through non-
verbal interactions.
In that manner, the positive effect of a good bedaim members’ contribution on TP (Hoegl
& Gemuenden, 2001) lacks of evidence in the prestmty as it has only been measured
through verbal interactions. It is thus subjedutaher research.

To close this section on TP, the last dimensioranalyse was related to team
composition: TIntDIV.
As stated earlier, previous theories argued thdiffarence in nationalities among members
could have an effect on performance due to diffieeerin cultural values and in some case
due to language obstacles. These effects are bdliey impact communication between
individuals as well as their emotions, which couldurn affect TP.
The present findings could not support the prealicthat TIntDIV would directly impact TP
due to the lack of significant association betw#&ennumber of nationalities present in the
team and the performance (hypothesis 5). Theretbenries related to team diversity’s
impact on performance mentioned earlier could nettdtally observed hereby. Several
explanations come to mind.
National background represents only one dimensiativersity. Some literatures argue that
the influence of diversity functions in differentays depending on the criteria that is being
observed (Larson, JR., 2010). For instance, asguntivat national background and
personality traits are related, diversity basedrelationship-related traits could impact TP
differently than diversity based on task-relatedts$r (Larson, JR., 2010). Therefore, it can be
considered that more diversity criteria should imeuttaneously taken into account in order

to observe direct effects on TP.
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Moreover, some theories state that detecting w@sabld evident differences in cultural values
and attitudes is only possible with extended irtiioas overtime between members (Larson,
JR., 2010). Thus, these extended interactions warkely to occur during such a short time
as in the case of the Marshmallow Challenge.

Finally, previous literature argues that additioel@iments should be considered in the
study of team diversity. For instance, consideraltention has been paid to the dimension
of team interdependency in the research of diyer§ior instance, team members can be
interdependent because they rely on each other eat@mplishing the task due to the task’s
requirements (Joshi & Roh, 2009he final impact of diversity on TP may depend bese
levels of team interdependency. Past research stggdkat interdependency enhances
members’ commitment and gives a sense of commol) differences between members are
put asides in these situations (Gaertner & Dovididoshi & Roh, 2009). To pursue in this
thinking, task interdependency during the MarshavallChallenge may have varied from
team to team depending on how they got organized.iifstance, some teams may have
delegated roles during the challenge, decreaswvejdeof interdependency. Thus, TIntDIV
may have played a different role on TP between2thdéeams according to these levels of
interdependency.

To sum up, these theories show that team diveisss@iycomplex dimension to treat as
it is composed of several different criteria. Eaélthem may have (or not) different effects
(direct or indirect) on team performance. Therefonere light must be shed on this area and

requires more research in the field of teamwork.

Team members’ satisfaction (TMS)
The second outcome was the team member satisfd@td8). This paper examines

first the impacts of verbal interactions on thisommne.
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The findings stated that verbal interactions dedcto more than one member had only
negative effects on TCPS. This contradicted hymihé that assumed positive impacts on
the three levels of TMS. This result could suggeat members seemed more satisfied by the
communication process in dyadic conversations &austd open ones. The feeling of shared
identity and responsibility (Stark & Bierly, 2008puld however still remain in subgroups
and thus enhance higher levels of satisfactiomadgiition, dyadic conversations tend to force
members to discuss more and give ideas. In this, ca®-by-two interactions could have
eased the communication process and gived a higakng of involvement, and as a result a
higher degree of TCPS.

Furthermore, the results didn’t support the assionghat differences between each
team member’'s numbers of verbal interactions wexgatively associated with the three
levels of TMS. Thus the findings were not in agreamwith hypotheses 7(b) and 7(c).
Surprisingly, hypothesis 7(a) was significantlyatedd to TOS but the result showed an
opposite direction of association. Different sugiges could be brought to this positive
association. First, members could be satisfied thighteam outcome despite the difference in
verbal contributions between the members. In tbenario, the member that talked the most
may have managed the whole process well and aatine time may have given a feeling of
involvement to the others, which in turn may hawsifively affected their satisfaction.
Secondly, as discussed before, differences in Vedodributions do not necessarily mean a
difference in non-verbal contributions. For instana member may contribute less in verbal
interactions but may contribute the most in norbaérinteractions. Thus, the positive
association between the variance in verbal intemastand TOS may be spurious. In that
case, a third omitted variable (non-verbal contign) could explain the relationship that has

been found.
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After examining the impacts of verbal interactioms TMS, this paper covers the
dimension related to team diversity. In that matigpothesis 8 studied the impact of Team
International Diversity (TIntDIV) on four dimensienof team member satisfaction: TOS,
TCPS, REMAIN andhe team’s average level of anger/frustratitmterestingly, the number
of different nationalities within the team (TIntDj\only had an impact on two levels of
satisfaction: TCPS arithe team’s average level of anger/frustrati®esults indeed revealed
a negative and significant association betweenDiWitand TCPS. This finding comes in
agreement with the literature, which argues thatdbmmunication process is influenced by
team diversity due to differences in behaviour amitural values (Kirkman & Shapiro 2001).
The negative relationship between these two variabdesbe explained by the difficulty to
interact verbally with members that speak a differenguage, or that have a different
cultural background. These barriers and clashes meag to team conflicts due to
misunderstandings between members and, as a remtimply a decrease in members’
satisfaction regarding the communication procesesé reflexions are in line with previous
empirical research that showed the negative adsmtiaetween conflicts and TMS (De Dreu
& Weingart, 2003).

In addition, the results demonstrate the TIntDI\H hea positive impact on the level of

anger/frustration. Thus, this level was higheshtarnational teams. In that context, it can be
considered that this negative emotion played arnmediary role in the relationship between
TIntDIV and TCPS. In that case, this finding sugpothe suggestion made above that
international teams might be subject to team conéflue to communication obstacles. More
specifically, affective conflicts can be mentionaahis context as they are linked to socio-
emotional and personal issues between members, Nehtcraft & Neale in Badke-Schaub,

Goldschmidt & Meijer, 2010). They create overahgmn within the team and decrease the
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guality of communication (Amazon & Sapienza in Badkchaub, Goldschmidt & Meijer,

2010).

Finally, the results revealed insignificant asstiores between (1) TIntDIV and TOS and
between (2) TIntDIV and REMAIN. Different reasonsne to mind. Nationalities constitute
only one dimension of team diversity and are thos eénough in observing direct and
significant impacts on these two levels of satisfac The effects and attributes of diversity
are indeed not equal (Joshi & Roh; Williams & O’Rein Shin, Kim, Lee & Bian, 2012).

Furthermore, the global concept of diversity may lo® strong enough in observing
direct impacts on TOS and REMAIN levels. Particiggamay include several criteria in these
evaluations such as the score, the familiarity \ilign other members, personality traits, task
characteristics and more. In other words, the teatcome satisfaction and REMAIN are
subjective dimensions. They both cover several efeés Thus, participants may have used
different criteria in their evaluation and measueatof satisfaction.

The last aim of the current paper was to studyrétationships between the three
levels of satisfaction. Then it was to understaridctv dimension (TOS or TCPS) had (if
any) the most impact on the members’ willingnessetmain on the same team for future
projects (REMAIN) (Question 1). The results demaoatsd that the association between TOS
and REMAIN did not remain significant when TCPS veasitrolled; this finding states that
the relationship might be spurious as these twmbkas were both explained by the TCPS.
Thus these reflexions lead to consider that thencomication process between members
played an important role in their overall satisi@ctand in their willingness to remain in the
same team again in the future.

Limitations, implications and future research
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Before drawing any conclusions, some importanttations must be kept in mind.
This study presents several constraints that mphagxsome differences between the current
results and prior research. The constraints aréotloaving:

Sample: The size of the sample (23 teams) covered by tlagep limits the
significancy of the results. However, this papened to bring some additional contributions
to previous research. The findings should be rafdit in larger samples and in different
countries in order to ensure the generalizabilitthe results.

Verbal Interactions measuremettie content and the length of the verbal intevast
had not been taken into account by the observémnss The interactions that had been coded
are not necessarily linked and relevant to the silmtithat had to be made in the team
(Stangor 2004).

Omitted variablesas discussed earlier, there could be some omitedbles that
could have had effects on both team performance satdfaction leading to spurious
correlations between the variables (Glaeser & $&inean, 1999). For instance, non-verbal
interactions have not been taken into account enpitesent study. These interactions could
have played a critical role in the relationshipsigtd in this research paper.

Time and PressureTeam members had only eighteen minutes to builttuectare
with a marshmallow on top of it. Thus members hadmuch time to discuss how they were
going to achieve the task. There was too littleetito gather all good suggestions and
valuable ideas. In addition, the pressure on teamipers could justify some biases with
previous research. The countdown displayed on tlogegior and the whistling each 6
minutes put the participants under high levels toéss. This environment could have had
additional impacts on team performance and TMS.

Team membersThis study did not take into consideration the teamambers’

personality traits. These characteristics couldehalayed a role in the associations between
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the variables that were studied. For instancepitldc have had an influence on members’
degree of satisfaction. In addition, some individyarefer to work in team than alone, and
therefore would find more satisfaction in interagtiwith other members (Campion et al,;
Shaw et al. in Stark & Bierly, 2009).

Teams:Previous studies have shown that teams evolvana &ind develop through
different stages. Tuckman developed the most damiimodel in 1965 (Bonebright, 2010).
According to his model, team members have diffebattaviours during the different stages
of development (Miller, 2003).

Furthermore, research demonstrates that many gooogesses, such as decision-making,
cohesion, positive interactions might be time rateév(Miller, 2003). In that manner, team
dynamics could have negative impacts on team owcduring some periods of time but
could be beneficial at other periods of time (Mill2003). Related to these researches, an
additional model (theiftegrated model of groupevelopment] established by Wheelan
shows how the team members’ behaviour varies awer {Wheelan, 2003). For instance,
this model states that, during the first stagerretetoinclusion anddependengymembers
are looking for safety and trust (Wheelan, 2003)ey rely heavily on dominant members
that could guide them into the task accomplishm@anflict, open-communication, higher
levels of cooperation occur in later stages (Whee2803). Thus team processes that occur
in these different stages may have an impact diopeance and satisfaction.

As the Marshmallow Challenge was limited in time different team development stages
and temporal sequences could not be observed istticly. Hence the differences in team
member behaviour over time could not be analysed.

Therefore, the timing of team processes and itsaoghn performance and satisfaction

should be considered in future research.
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Conclusion

The current paper studied team performance (TPamdbers’ personal satisfaction
(TMS) during a game called the Marshmallow Chaliendlinety-one students from a
business school participated in the game, formwgnty-three teams. The challenge
consisted in building the highest freestandingcétme with twenty sticks of spaghettis and
one marshmallow on top in eighteen minutes.
In comparison to Tom Wujec’s research, the aimhefgresent study was to analyse specific
team processes related to verbal interactionst@uaétermine their impacts on both TP and
TMS.
The Marshmallow Challenge consists of a very dittictask. High concentration and
members’ involvement are required to efficientlyltha structure that must stand by itself.
As expected, the current results showed that venbatactions played a critical role in the
analysis of performance and satisfaction. They tptdce between team members and
influence the process of the task accomplishmentaddition they had consequences on
persons’ behaviour and wellbeing. Verbal interadi@onstitute the body of this paper as
they are interlinked to a wide range of dimensiamosered by the present study (ex.
diversity).
The current findings showed that teams where sdnieeomembers spoke more than others
were more likely to construct a stand-alone pyramitime. Members in these teams were
also more satisfied regarding the outcome. Higleels of organization and pressure
management within these teams could explain thes#ings in addition to the close
relationship between performance and team outcatisfaction. Finally, the team’s average
level of anger was highest in the internationahteaNevertheless, there was no significant

and direct relationship between the team’s intéonat diversity and team performance.
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Analysing the team members’ satisfaction, the curgaper first covered the impact of
verbal interactions. In that matter, it is impottém highlight that verbal interactions had not
necessarily the same impacts on team outcome adiest (TOS), team communication
process satisfaction (TCPS) and members’ willingnés remain in the same team
(REMAIN).

For instance, open discussions in teams decreasatbers’ satisfaction but only regarding
the communication process. Furthermore the teamé&rrational diversity had a negative
impact on TCPS. One explanation to this effect ddad the high levels of anger/frustration
within these teams due to obstacles in the commatioit process.

This demonstrates that communication played an itapb role and strongly influenced
members’ satisfaction and willingness to remaithensame team in future projects.
Interestingly, there were differences among thedlevels of satisfaction.

Members satisfied about the team outcome wereexsssarily willing to remain in the same
team. This shows that performance is not the oimyedsion that matters, and it is also
important to consider members’ satisfaction asabrgributes strongly to team cohesion.
Finally, the current paper presented several ltoms that should be taken into account in
further research. These limitations could explame biases between previous research and
the present results. For instance, a lack of egel@emains regarding the team diversity.
While TIntDIV was not the first concern of this papit does still merit some attention and
emphasis for future research related to team paence and personal satisfaction.

Finally, the study showed that the dimension ofetimpressure and context might play an
important role in the assessment of team proce3$es: influence on TP and TMS should

therefore not be taken for granted.
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