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THE ABSTRACT: 
                    The main aim of this study was to test and ascertain, objectively, the 

existence/occurrence of the phenomenon of Synergy in teams. To do this, the results of an 
online course in Umea University, where students are invariably required to do a bunch of 
individual as well as team assignments, were analysed: the idea was to compare the marks 
obtained by the students in their team assignments with their marks in their individual 
assignments and to check if there was a reasonably good number of instances where the team 
mark was higher than the highest individual mark in that particular team. The basic 
assumption was that in case the team mark of a team was higher than the highest individual 
mark in that team, then, it can be presumed that synergy has taken place in that team for that 
particular team assignment. And, given a reasonably large sample of teams, it would be 
instructive to see what percentage of groups/teams actually show synergy. In case a good 
number of teams show such results then we could conclude that there was objective evidence 
in favour of the synergy. In case our analysis brought to fore such results then it would be 
natural to take the study one step ahead and test a broad causal relationship of synergy with 
the complexity/difficulty of task at hand.   

 
After analysing the results of about 387 students, who worked in about 104 teams, it 

was found that about 69.23% teams scored higher than the highest scoring individual; 93.26% 
teams faired better than the average score of team members; and, 98.07% teams can be said to 
have performed better if compared to the lowest individual score. 

 
Further, one level below, when team-score and individual-score were compared across 

different team and individual tasks (Case Studies), it still came to fore that teams had 
outperformed the individuals. And, when a single student’s marks in his team assignments 
were compared with his marks in his individual assignments, in five out of six comparisons it 
was found that the team mark was convincingly higher than the individual mark. 

 
    All these results strongly indicated the existence/occurrence of synergy in teams.   
 
In addition to this, an experiment on two teams of students was also performed to 

show that synergy was more likely to happen if the task at hand was complex/ difficult. The 
results of this experiment seemed to corroborate the contention of the researchers.   
 
 
 
 
Keywords: Project Management, Team, Team Work, Individual work, Synergy 
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AN OUTLINE OF THE THESIS 
                                             The thesis starts with “Research Idea”: an unconventional 

introduction to the central theme of the thesis; it provides the backdrop of the work, the main 
aim of this work and the research question that this study deals is briefly discussed in this 
section.  
  
Chapter 2 deals with the State of the Art in the project management. This section highlights 
the importance of project based organizations; how they are expected to play an important 
role in the future economy. This goes on to show how the importance of project based 
organizing underpins the importance of teams, the ultimate vehicle to deliver projects. How 
project management can be described as the management of teams.  
 
 
In Chapter 3 the literature survey has been described. The previous research on the topic has 
been discussed and the theory already developed in the field has also been deliberated upon.  
 
The Chapter titled “Hypothesis” the knowledge gap that this study tries to address is 
highlighted and the hypothesis this study will be testing have been described.  
 
In the Chapter titled “Methodology” describes how the research idea was executed; how the 
data was obtained; how the data was processed and presented in the thesis.  
 
In the Chapter titled “Results” the detailed analysis of the results has been discussed. 
 
In the Chapter titled “Discussion” the results obtained were discussed vis-à-vis the previous 
research, the implications, strengths and the weaknesses.    
 
Finally, the thesis ends with some recommendations for future research in the field.         
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1. THE RESEARCH IDEA 
                                   Is a “Whole” just equal to the sum of its constituent parts or is it 

bigger than that? This question, debated so much in the classic philosophy, can be re-invoked 
and asked vis-à-vis the functioning of the “groups”: is the ability or the potential of a group 
just equal to the sum of the potential/ability of its members or it can be something more than 
that? Similarly, one step further, this question can be juxtaposed and tested vis-à-vis the 
“Teams” (focused groups) in modern organizations: is the out-put of Teams, qualitatively or 
quantitatively, simply equal to the sum out-put of it individual members or it can be more than 
that?      

 
This notion that the ‘Whole’ may deliver more than the sum of its individual 

constituents is not alien to management jargon. In management literature it has been referred 
to variously as: “synergy”, “process gains”, “social facilitation”, “social labouring” etc. In fact 
‘Synergy’ is the buzz word in business and is almost omnipresent in management lingo: be it 
the speeches of CEOs or the websites or reports of the consultants or companies, none of them 
is complete without a mention of the term ‘Synergy’. Given the widespread application of the 
term (and the concept it impliedly connotes), it seems that the practitioners, and to some 
extent the researchers as well, have taken synergy’s existence/occurrence for granted. Even 
though there has been virtually no systematic study, at least in project management literature, 
verifying in affirmative the existence of this phenomenon. Whatever little work, till date, has 
been done on this phenomenon lies in the behavioural sciences; and still then nobody has been 
able to demonstrate, substantially, whether anything like synergy does exist in teams at all or 
not. In this study we propose to undertake a synthetic examination of the phenomenon of 
“Synergy” in teams and will try to find objective evidence that verifies the existence of the 
phenomenon and then try to pin point the most probable conditions under which this 
phenomenon can be expected to take place.  

 
 The main aim of this study is to test and ascertain, objectively, the 

existence/occurrence of the phenomenon of Synergy in teams. To do this, the results of an 
online course in Umea University, where students are invariably required to do a bunch of 
individual as well as team assignments, will be analysed: the idea is to compare the marks 
obtained by the students in their team assignments with the marks in their individual 
assignments and to check if there is a reasonably good number of instances where the team 
mark is higher than the highest individual mark. The basic assumption is that in case the team 
mark is higher than the highest individual mark, then, it can be presumed that synergy has 
taken place in that team for that particular team assignment. In case a good number of teams 
show such results then we could conclude that there is objective evidence in favour of the 
synergy.  

 
The Oxford Dictionary defines synergy as “a combined effect ... that exceeds the sum 

of individual effects”. Corning (1995), maintains that synergy is, “combined (or "co-
operative") effects that can only be produced by two or more component parts, elements or 
individuals … it would be more accurate to say that synergy refers to effects that the parts (or 
individuals) cannot achieve alone, effects that are interdependent”. Synergy, therefore, can be 
said to refer to the ‘team-effect’ that enables the teams to perform, qualitatively or 
quantitatively, better than its members working individually. Synergy then refers to that extra 
bit, which may get created and come into play when a group of people work together towards 
a common goal. In arithmetic terms, if five persons (each capable of an out-put of, say, x) 
work together in a group and the group-output is more than 5x, then, it can be said that 
synergy has occurred as the some value appears to have been added/created; in case the group 
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output is equal or less than 5x, then, at least, no positive inference about the existence of the 
phenomenon of synergy can be made.  

 
For the sake of this study we define synergy, after the Oxford Dictionary, as a 

combined effect that exceeds the sum of individual effects. The basic idea of the proposed 
study is to check whether it can be ascertained, objectively, that this phenomenon of synergy 
exists and occurs in teams. The study is to be based on the results of students in a course in 
Umea University.  The idea is to compare the group marks of the students with their 
individual marks and check if there is a reasonably good number of groups where the group 
mark is higher than the highest individual mark in that group. The basic assumption is that in 
case the group mark of group is higher than the highest individual mark in that group then it 
can be taken as an indication of the synergy taking place in that group. And in case a 
reasonable chunk of groups appear to score better than the individual best, then it can be taken 
as an indication that synergy  does happen in groups! In case no group shows such a 
performance then we an conclude that we were unable to find objective evidence in favour of 
synergy but however that shall in no way be taken as a conclusive negation of this 
phenomenon: it is possible that none of the teams we studied had the exact conditions that 
result in synergy. This study is limited to the affirmative verification of the phenomenon but 
can not conclude anything towards a negative confirmation. 

 
Before moving on to discuss the existing research/work on the topic, it shall be 

prudent to have a look at the current state of affairs in the project management field and to see 
how the ‘teams’ have come to occupy the centre-stage and are emerging as the central concept 
in project management and why is it so important to focus research on them in the project 
management.    
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2. PROJECT MANAGEMENT: A State of the Art 
                                                                            Project management as a practice goes 

back to antiquity. Man has been living in different kinds of ‘team-like’ social groups like 
family, clan, band, village, tribe, society and been executing ‘broad’ projects that have been 
instrumental in the survival of the homo-sapiens all through its evolutionary history. In fact, 
the hitherto successful delivery of the mega project of the Civilization is a testimony to Man’s 
natural project management skills. Of late the discipline of project management is attracting 
special attention from both the researchers as well as the practitioners in the field; a 
development that is simultaneous with an increased employment of projects all across the 
business (Kreinir,1995; Packendorff 1995; Cicmil 2001; Hodgson 2002). Turner (1996), 
defined project management as “the art and science of converting vision into reality”; a 
definition that underscores the importance of projects vis-à-vis the vision and therefore, the 
strategy of an organisation. With projects increasingly viewed as ‘building blocks’ in the 
design and execution of the strategies of corporations and governmental agencies (PMI, 
2000), the number of companies turning to project management as a way of adding value to 
their bottom line continues to grow. Gardiner and Carden (2004) conclude that “Project 
management has gradually become recognised as an important strategic tool for delivering 
planned business benefits”.  

 
It was in nineties that the project management actually metamorphosed, from an 

overwhelmingly engineering concern, into a multidisciplinary study area that actively 
engaged the researchers and teachers in management studies (Winch 1996). This reflected a 
concomitant development in the field wherein the projects were being seen, more and more, 
as the most apt response to the complex challenges of the hypercompetitive business world. 
As Clark (1999) states “in a world where change is becoming increasingly important, tools 
such as project management, if used properly, can provide a useful way for organizations to 
manage that change effectively”. The fact that the projects are being now seen as a dynamic, 
fluid and fairly dependable form of organization is resulting in the heightened interest in 
project management that we see around today. The project-organization as a panacea to 
modern problems of organization came to be conceived with the popularization of typical 
project management techniques that have withstood the test of time in project industries like 
construction, aerospace and defence (Young 1999; Frame 1999; Maylor, 2001).  

 
Many authorities in the field hold that the unfolding knowledge-economy is vitally 

pivoted on projects and project-teams (Frame 1994, 1995; Briner and Hastings 1994; Clelend, 
1997; Cleland and Ireland 2002; Clarke, 1999; Young 2003; Meridith and Mamtel, 2003). In 
fact project teams are now being seen as an all encompassing framework, useful to bring 
together, efficiently and economically, the diverse capabilities of an organization by allowing 
it to bring together people with diverse skills and functions. The projected 
importance/significance of the projects/project management is continuing to increase as 
certain types of firms that are predominantly based on project models are increasingly being 
painted as the future models of organization (Weick, 1995; Frame, 1999). Frame, in fact goes 
on to state that competition was the sole reason for this fundamental transformation that is 
throwing projects to the centre-stage of organization. Recently there has been ample literature 
that goes on to underline the importance of project based organizing in trapping the learning 
and knowledge transfer in organizations (Wiig, 1997; Davenport and Prusak, 1998; Hanson et 
al, 1999; Silver, 2000; De Fillippi, 2001). This deification of projects has been branded by 
many authors as the “projectification of society” (Midler, 1995; Lundin et al, 1998; Jessen, 
2002; Sydow and Staber, 2002).  This notion of “projectification of society” in fact reflects 
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the overwhelming application project management in all walks of life—something that is 
“aspiring to form a new ‘iron cage’ of project rationality” (Hodgson and Cicmil, 2003).  
 

 
Summarizing the whole story of project management, Cicmil and Hodgson (2006), 

hold that “its knowledge system has evolved to now encompass a variety of popular concepts 
following (at some delay) trends in the broader field of management studies: 

 
· Controlling the performance of projects – that is, enforcing the particular set up actions 

project actors are required to undertake in order to produce the desired outcome by 
managing the motivations and the actions of people 

· Managing relationships among people – that is, managing the whole ‘system’ of 
interrelated roles and tasks and their interconnectedness 

· Managing the project team culture through project leadership- that is, designing and 
controlling system of values and believes in order to motivate people to subscribes to 
identified project goals 

· Designing and managing the learning process of project members 
· Capturing, managing and transferring knowledge in project environments.” 
 
As is evident— be it “managing the motivations and the actions of people”, or “managing 
relationships among people”, or “managing the project team culture through project 
leadership”, or “designing and managing the learning processes of project members” or 
“capturing, managing and transferring knowledge in project environments” —an 
overwhelmingly dominant portion of what Cicmil and Hodgson (2006) hold to be the now 
dominant themes in Project Management have to do, directly, with the project teams. Not 
surprisingly then that the ‘human factor’ is coming forth as a very strong Key Success Factor 
in the project success (Lechler, 1997, 2000; Pinto, 1986; Pinto and Slevin, 1988; Zielasik, 
1995).  
 

A major step forward in the project management, therefore, would be to understand 
the working of teams better and better. Further, given the fact that the “projects” are being 
seen as the organizations of the future, researchers ought to shift their focus more on the 
research themes that help understand better the teams, their working and other relevant team-
dynamics that play a role in the overall functioning of the teams. As of today, our 
understanding of project teams is not ample; in fact it is very modest. The fundamental issues 
relating to, for example, the inter-personal and intra-personal dynamics that play an important 
role in the ultimate output of tams is wanting. Though quite some research has been made on 
groups and teams in the field of behavioural sciences, the project management literature body, 
by itself, has not much to boast of. Guzzo and Dickson (1996) reviewed research on groups 
and teams and reported that: researchers have been, mainly, focusing on team performance 
vis-à-vis group composition, cohesiveness and motivation etc; and, that certain types of teams 
like flight crew, computer-supported groups and various forms of autonomous work groups 
have been actively researched. However, some of the most fundamental intra-team 
phenomenon, like synergy for example, seems to be completely missing from the radar of 
researchers’ altogether. 
 

There are different types of projects. Given the myriad types of projects it is virtually 
impossible to have a universal definition of projects. The word ‘project’ itself comes from 
Latin verb “pro-jacere”, meaning ‘throw forward’. Turner (1999) defines a project as “an 
endeavour in which human, financial and material resources are organized in a novel way to 
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undertake a unique scope of work, of a given specifications, with in constrains of cost and 
time, so as to achieve beneficial change defined by qualitative and quantitative objective 
tools”. The Project Management Institute defines a project as “temporary endeavour 
undertaken to create a unique product or service. Temporary means that every project has a 
definite beginning and a definite end. Unique means, that the product or service is different in 
some distinguishing way from all similar products or services”. The ISO defines a project as a 
“unique process, consisting of a set of coordinated and controlled activities with start and 
finish dates, undertaken to achieve an objective conforming to specific requirements including 
the constraints of time, cost and resources.” Selin (1991) define a project as “a time-limited 
task of work distinct from the rest of the organization which shall reach certain goals through 
management of allotted resources”. (As translated by Marc Antoni, 2003)  

 
In literature, different classifications of projects have been proposed. Miles (1964) 

gave a number of examples of activities which could be described as projects: conferences, 
research projects, political demonstrations, military battles and product development projects 
etc. Blake (1978) classified projects as ‘Alpha Projects’ (minor change projects), and ‘Beta 
Projects’ (major change projects). Wheelwright and Clark  (1992),  in  a  study on  in-house 
product development projects, categorized projects  according  to  the  degree  of change  
achieved by their outcome within the company's product portfolio:  Derivative,  Platform, 
Breakthrough,  and  R&D  projects. Additional frameworks were suggested by Steele (1975), 
Cash et al (1988), Ahituv and Neumann (1984), and Pearson (1990). Turner and Cochrane 
(1993), based on goals and method matrix, classify projects into four different types: Type-1 
(where the goals and method are well defined); Type-2 (where goals are well defined but the 
methods are not); Type-3 (where the methods are well defined but goals are not) and Type-4 
(where neither the goals nor the methods are well defined). Shenhar and Dvir (1996) proposed 
a two dimensional (technological uncertainty and system scope) typology of projects wherein 
they constructed about 12 ideal types of projects and then fitted some of the more famous 
projects into their classification.  

 
All these attempts, aimed at taxonomical consolidation of the projects, directly or 

indirectly, highlight the sheer diversity that exists in projects. There appears to be nothing 
common amongst the diverse types of projects. The only, material, common denominator to 
these diverse classes of projects is, perhaps, the project team. By this rational, therefore, it can 
be safely argued that the project management, to a greater extend, is simply the management 
of the project teams. Thus, teams should be the focus of the researchers in the project 
management. 
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2.1. TEAMS 
                     Man has been working in teams, albeit informally, ever since antiquity. Be it 
family, clan, band, tribe or society: team work has been instrumental in the survival of the 
homo-sapiens all through its evolutionary history. The ‘mega project of civilization’, so to 
say, has been delivered successfully, hitherto, via teams only.  

 
 

Figure 1: Temporary Organization (Lundin et.al,1995) 
 

All temporary organizations need to be designed by and around people. Lundin and 
Soderholm (1995) in an attempt to propose a theory of temporary organizations, list four 
concepts—time, task, team and transition —as its basic elements. According to Lundin and 
Soderholm; 

“essentially there are two different aspects of the team concept, that emerge. The 
first is the relation between the individual and the team and, second, the relation between the 
team and the team environment. In the first of these, it can be said that individuals’ carry 
their own set of expectations and experiences with them into the team which may or may not 
resemble the expectations and experiences of other team members to a greater or lesser 
extent. Teams may for instance be organized to mirror different sets of experiences and 
possibly even conflicting expectations. The very fact that the temporary organization is to be 
terminated, may be a condition for the acceptance of conflicting interest in the team. Every 
member knows that there will be an end to the interaction in the team within a specified time. 
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However, generally speaking, the expectations and experiences gathered together in the team 
provide the basis for commitment within the team, and thus also a basis for motivation, 
communication and leadership. The second relation between the team and the team's 
environment focuses on the needs of a team to relate to outside organizational context. In 
many cases this is not a problem; perhaps there is a parent organization responsible for the 
creation of the temporary organization. However, it may become necessary to manage or 
control contacts between the temporary organization and the world outside. Team members 
may even be isolated "inside" the temporary organization (Katz, 1982), creating norms of 
their own. When the time for termination is reached, interaction with the environment 
changes and comes to include an element of evaluation, but legitimization may still serve as a 
key concept in the team-environment relationship”.  

 
As can be seen, in their discussion of team concept, Lundin and Soderholm (1995), 

analyse it from two broad angles: first, they take into account the relationship of individual(s) 
with his team and second, they talk about the relationship of the team with its environment it 
operates within. The two key themes that emerge from the two stated relationships are: the 
commitment-building and the legitimization, respectively.  For us, while the latter remains 
important, the fist relation i.e. the relationship of individual(s) with the team is of foremost 
importance as it this relation that goes on to determine the overall efficiency of a team. It is 
the relation between the members of team amongst themselves that comes first and has more 
to do with their individual personalities: the inter-personal relations of the members or, in 
other words, the intra-team relational dynamics goes on to play an important role in a team’s 
ultimate efficiency. In this study, without any attempt to dabble in any causal relationships, 
we aim to see if these intra-team relational dynamics do make a difference or not.     

 
After Guzzo and Dickson (1996), we define a team as a “work group”. As they 

elaborate a “work group” is made up of individuals who see themselves and who are seen by 
others as a social entity, who are interdependent because of the tasks they perform as 
members of a group, who are embedded in one or more larger social systems (e.g. 
community, organization), and who perform tasks that affect others (such as customers or co-
workers). This definition of “work groups” accommodates the uses of the many labels for 
teams and groups. Consequently, we also use the labels “team” and “group” interchangeably 
in this study, recognizing that there may be degrees of difference, rather than fundamental 
divergences, in the meanings implied by these terms. 

   
The importance of teams in the modern world has only grown manifold. Modern 

organizations, especially the business organisations, are employing/utilizing teams like never 
before. Applebaum & Blatt (1994) reported that in recent years many US organizations have 
been experimenting with team-based work arrangements. More specifically, it was estimated 
in 1990 that 47% of large US companies made use of self-directed, autonomous work teams 
and that there was a strong growth trend in the use of such teams from 1987 to 1990 (Lawler 
et al 1992). Quality circles were the most frequently implemented type of team, estimated to 
be present in 66% of the largest companies in the United States (Lawler et al 1992). Another 
estimate of the popularity of teams in organizations was provided by Gordon (1992). Gordon 
reported that 80% of organizations with 100 or more employees used teams in some way and 
that 50% of employees in these organizations are members of at least one team at work. 
Similarly, another report in 1996 stated that about 47% of the Fortune-1000 Companies were 
using self managing teams (Cohen et al., 1996). Stewart et al, (1999) report that “nearly every 
major US Company is currently trying or considering some form of empowered work teams 
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somewhere in their organisation”; they further estimate that “within the next few years 40-
50% of the US work force may work in some kind of empowered team” (Stewart et al, 1999).  

 
According to Lewin et al (2003), in 1992, only 17% of US companies were project 

based which increased to 34% in 1996. In comparison to this, in Germany, in 1992, 23% of 
companies were project based; in 1996, this figure went up to 68%. In Japan, in 1992, the 
percentage of project based companies was 26% and in 1996, it was about 49%. Overall in 
Europe, the number of project based companies, in 1992, was 9%; this number went up and, 
in1996, it was 38%. Between 1992 and 1996, a total of 26% of organisations in USA admitted 
to increasing their use of projects; as against this 74% of the companies in Germany increased 
their use of projects during the same period. While as in Japan, 33% of companies increased 
their use of projects from 1992 to 1996. (Lewin, Massini, Ruigrok and Numagami, 2003) 

  
Further, to top it all, Guzzo and Dickson (1996) observe that in future “there is no 

doubt that electronically mediated teams will become an increasingly common feature of the 
organisational landscape”. 

 
It seems that the ever increasing challenges posed by the fiercely changing 

hypercompetitive business paradigm is compelling organizations to go for more and more 
creative and innovative projects; which in turn is resulting in this discernable higher-reliance 
on projects/teams. With more and more emphasis on the importance of projects in the modern 
business management, the teams are coming to occupy the centre stage of management 
research. With the projects being seen as the most important strategic vehicles to deliver 
business value, the trends world over are very clearly pointing towards a future where the 
projects are going to be relied heavily upon by the profit and non- profit organisations alike. 
The project-team, which is ultimately responsible for the delivery of projects, therefore, 
necessarily needs to be studied and understood in maximum detail. This study aims/hopes to 
be a small step towards that end.  

 
 
2.2 PREVIOUS THEORY AND RESEARCH 

                                                                  Virtually no research, dealing directly with 
the fundamental aspects of team dynamics/processes, like synergy, could be found in the 
project management literature. Almost all the fundamental research on the topic has come 
from Behavioural Sciences. The reasons for this are not far too difficult to fathom: one—the 
fundamental dynamics/processes of the team functioning fall within the penumbra between 
the project management and Behavioural Sciences, as such it seems to have been missing the 
limelight; two— project management being a budding subject has been, till recently, 
wrestling with the core themes of its theory; three—project management seems to lack the 
theoreticians and especially the practitioners with a sound grounding in behavioural sciences.  

 
The research on groups/teams can be conveniently divided into two headings: the 

Nineteenth/Early Twentieth Century and the Twentieth Century proper. In the first phase it 
seems that scholars were just trying to understand whether the presence of others helps or 
hinders the performance of an individual. In the second phase scholars seem to studying the 
proper group/team themes: are multiple heads better than a single head?            
 
2.2.1 Nineteenth/Early Twentieth Century 

                                                           Perhaps, the first ever group experiment, 
somehow related to synergy, was done in 1898 in USA (Triplett, 1898). Triplet’s study was 
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inspired by his analysis of the record-books of League of American Wheelmen, the 
organisation that held cycling competition of various kinds in USA. Triplett noticed how time 
trials (in which cyclists raced alone against the clock) seemed invariably to yield slower 
performances than the pace events (in which the cyclist was accompanied by a series of pace-
setter). 

 
In 1913, a French agricultural engineer Max Ringelmann conducted an experiment 

wherein he asks students to pull horizontally on a rope connected to a dynamometer and 
recorded the force registered. The students pulled alone or in groups. Ringelmann recorded 
that individually students pulled around 85kg but when pulling in groups of seven they 
managed to pull 450kg only (<85x7=595kg). A 14 men group managed 850kg only. It seemed 
that in groups the output was just 75% of the total individual output. 

 
Allport (1924) asked people to carry out various cognitive tasks on their own or 

along side someone else also performing the task. Tasks ranged from relatively simple 
straightforward things like multiplication/ vowel cancellation to more complex tasks like 
coming up with counter arguments to some philosophical propositions. He found that in 
simple tasks, performance was enhanced when done with someone else but in difficult tasks 
the performance was adversely affected. This dilemma of sorts continuous till date and has 
surfaced in over 200 latter studies examining the effects of social presents on different kinds 
of task performance (Bond and Titus, 1983) 
 
 
2.2.2. Twentieth Century 

                           The fact that this phenomenon of social facilitation—improvement 
of performance due to the presence of others— remained confined to simple repetitive task 
and disappeared in the tasks that needed more careful and thoughtful action, continued to be a 
puzzle till Zajonc (1965, 1980) who, quoting data from animal world, proposed that the 
phenomenon of social facilitation was a universal law of social behaviour: it was natural for 
an individual to be in an aroused state in presence of another member of the same species; and 
that this arousal resulted in social facilitation for well learned or habitual responses but had an 
inverse effect on complex tasks which involved complicated non habitual actions.  

                 
Perhaps the first real experiment on group synergy was done by Shaw (1932). She 

gave reasoning problems to her subjects, half of whom where working in groups while as the 
other half were working individually. Her results for the first three problems where as 
follows:- 
 

Individuals Problem1 Problem2 Problem3 
Proportion of solving 14% 0% 9.5% 
Mean time taken 4.50min 9.90min 15.50min 
Productivity .14/ 4.50 0 .095/15.50 

Table 1: Results of Individuals in Shaw’s Experiment  
 

Groups 
 (5 of 4 persons) 

Problem1 Problem2 Problem3 

Proportion of solving 60% 60% 40% 
Mean time taken 6.50min 16.90min 18.30min 

Productivity .6/ 6.50 .6/16.90 .4/18.30 
Table 2: Results of Groups in Shaw’s Experiment 
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When we look at Shaw’s results we see that there appears ample evidence of 

synergy in the group work: for groups the solving proportion is clearly much higher (14% vs. 
60%; 0% vs. 60% & 9.5% vs. 40%). The fact that individuals did it faster is nullified by their 
poor result. If it was a real life situation, the speed of the individuals would do no good to the 
project as the solution they came up with was wrong in the first instance. This experiment 
provides an ample indication of synergy as the groups achieved something that the individuals 
could not. These experiments where successfully replicated by Marquart (1955) and Faust 
(1959). Perlmutter and de Montmolin (1952) had similar results of group synergy in tests 
involving memorizing nonsense syllables.  

 
Yuker (1955) and Stephenson et al (1986) gave memory tests for items in a short 

story and found that the groups of two or four persons faired better than the individuals. 
 
A lot of work on synergy in groups has been done using brainstorming. (Osborn, 

1957) Taylor et al (1958) gave brainstorming problems to individuals and groups of 4 
persons. The individuals working alone produced around 68 novel ideas in total as compared 
to only 37 produced by groups. These findings where later confirmed by other workers 
(Lamm and Trommsdorff 1973; Mullen et al, 1991). These findings confirmed that 
brainstorming was productive when undertaken individually rather than groups. The results in 
Brainstorming were somewhat different if the groups were interacting electronically i.e. when 
computer mediated electronic communication replaces verbal communication. Dennis and 
Valacich (1993) fund that 12-member electronic groups outperformed their nominal 
counterparts, while as the 6-person electronic groups did not.  

 
Steiner (1972) proposed that a group actual productivity always falls short of its 

potential productivity because it fails to utilize its resources optimally. He proposed following 
equation for group productivity:  

 
 
 

 
Actual productivity = Potential Productivity – Losses due to faulty processes 

 
Figure 2: Steiner’s Equation of Actual Productivity  

 
As it’s clear from this equation, Steiner believed that a group can never exceed its 

actual productivity; something that completely refuses any possibility of group synergy. There 
has been a lot of work identifying the possible processes that decrease the actual productivity 
of a group. (Diehl and Stroebe, 1987; Paulus and Dzindolet, 1993; Szymanski and Harkins, 
1987; Ingham et al, 1974; Latane et al, 1979). At the same time, Karau and Williams (1993), 
meta analyzing about 78 studies on the comparison of people working alone and in groups 
discovered an effect called social labouring –where the output of the group is more than the 
potential productivity. 

 
All these studies that refute the usefulness of group work, however, has been based 

on rather simplistic tasks like clapping, shouting, simplistic brainstorming, monitoring TV 
screens etc. In more serious tasks, that required analytical thinking, the groups not only out 
performed individuals but even exceeded their potential productivity. In addition to studies 
like Shaw (1932), Faust (1959), Shaw and Ashton (1976) found positive evidence for what 

Actual productivity = Potential Productivity – Losses due to faulty processes 
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they called assembly bonus effect (in other words synergy). Similar results where obtained by 
Brickner et al 1986; Harkins and Petty, 1982.  

 
Arguing in favour of positive effect of groups, Brown, (2000) lists three broad 

arguments in favour of groups over individuals. One, people can be encourage to surpass their 
individual efforts if they perceive that their co worker in the joined task is for some reason 
less able than them (Williams and Karau, 1991); second, Brown argues that some studies 
(Strobe et al, 1996) show that “it is also possible that for some kinds of tasks—particularly 
those involving physical persistence—the ‘less able’ co-workers may raise their output to the 
level of the highest performer, provided that that level is not too discrepant from their own”; 
third, if the group task is made more salient for its members then there is a marked 
improvement in results (Harkins and Szymanski, 1989): all these are a positive evidence that 
individual output can be increased in a group under certain conditions. In other words, 
basically, Synergy is possible and it can be manipulated, provided we have a good 
understanding of the underlying principles. The proposed study is a small step towards this 
huge leap in the full understanding of the group/team dynamics. 
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Year Title Author(s) 

1898 
The dynamogenic factors in pace making and competition Triplett, N 

1913 Recerches sur les moteurs animes: travail de l’homme Ringelmann, M. 

1924 Social Psychology Allport, F.H 

1932 A comparison of individual and small groups in the rational 
solution of complex problems. 

Shaw, Marjorie E 

1952 Group learning of nonsense syllables Perlmutter, H.V. and Montmollin 

1955 Group problem solving Marquart, D.I 

1955 Group atmosphere and memory Yuker, H.E. 

1957 Applied Imagination Osborn, A. F 

1958 
Does group participation when using brain storming facilitate or 
inhibit creative thinking? 

Taylor, D.W., Berry, P.C. and 
Block, C.H 

1959 
Group versus individual problem solving Faust, W.L., 

1965 
Social facilitation Zajonc, R.B 

1972 Group Process and Productivity Steiner, I.D 

1973 Group versus individual performance on tasks requiring 
ideational proficiency: a review 

Lamm, H. and Trommsdorff, G 

1974 The Ringelmann effect: studies of group size and group 
performance. 

Ingham, A.G., Levinger,G.,Graves, 
J. And Peckham, V 

1979 Many hands make light the work: the causes and 
consequences of social loafing 

Latane, B., Williams, K. and 
Harkins, S. 

1980 Compresence, in Paulus, P.B. (ed.) Psychology of Group 
Influence 

Zajonc, R.B 

1982 
Effects of task difficulty and task uniqueness on social loafing. Harkins, S.G.and Petty, R.E 

1983 
Social facilitation: a meta-analysis of 241 studies Bond C.F. and Titus, L.J. 

1986 Meetings make evidence? An experimental study of 
collaborative and individual recall of a simulated police 
interrogation 

Stephenson, G.M., Clark, N.K. and 
Wade, G.S. 

1986 Effects of personal involvement: thought provoking implication 
for social loafing 

Brickner, M.A., Harkins, S.G. and 
Ostrom, T.M 

1987 Productivity loss in brainstorming groups: toward the solution 
of a riddle. 

Diehl, M., and Stroebe, W 
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Table 3:  A Tabulated Summary of Literature Review 

 

1987 
Social loafing and self evaluation with a social standard. Szymanski, K and Harkins, S.G 

1991 Productivity loss and brainstorming groups: a meta-analytic 
integration 

Mullen, B., Johnson, C. and Salas, 
E 

1993 
Computer Brainstorms: More Heads Are Better Dennis, A.R., and Valacich J.S 

1993 
Social influence processes in group brainstorming Paulus, P.B. and Dzindolet, M.J. 

1993 
Social loafing: a meta-analytic review and theoretical integration Karau, S.J. and Williams, K.D., 

2000 
Group Processes: dynamics within and between groups Brown, R. 
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3. HYPOTHESIS 
                   There has been a lot of research on the output of individuals and groups. 

While some research reflects positively on the organization of individuals in groups, some 
casts a doubt on the usefulness of organising individuals in groups at all. In different studies 
the results have been different and there appears be no easy answers. The results of Shaw 
(1932); Marquart (1995); Perlmutter and de Montmolin (1952); Yuker (1955) and Stephenson 
et al (1986), for example, clearly seem to substantiate the phenomenon of Synergy in 
groups/teams, as the groups/teams simply outperformed the individuals.  

 
However, lot of work on groups using brainstorming (Osborn, 1957) point 

otherwise. Taylor et al (1958) gave brainstorming problems to individuals and groups of four 
persons. The four individuals, working in isolation, produced around 68 novel ideas in total 
while as the groups produced only 37. These findings where later confirmed by other workers. 
(Lamm and Trommsdorff 1973; McGrath, 1984; Mullen et al, 1991). It seemed that 
brainstorming was productive when undertaken individually rather than in groups/teams. 
Dennis and Valacich (1993) report that “more than 50 empirical studies have compared the 
performance of nominal groups (individuals working in isolation) to that of groups 
interacting verbally. In no study did verbally interacting groups outperform nominal group”.  

 
Interestingly, the results in Brainstorming were somewhat different if the groups 

were interacting electronically i.e. when computer mediated electronic communication 
replaces verbal communication. Dennis and Valacich (1993) found that 12-member electronic 
groups outperformed their nominal counterparts, while as the 6-person electronic groups did 
not.  
   

A synthetic-analysis of the literature by the authors seems to indicate that if the task(s) 
at hand was simple enough to be well within the individual human capability, then, the 
nominal groups (individuals working in isolation) seemed to outperform the interacting 
groups/teams and if the task(s) at hand was so difficult or so complex that it was well beyond 
the individual human capability, then, the groups outperform the individuals and, therefore, 
seem to show definite synergy. In other words, for simple tasks that do not require any 
extraordinary effort, the groups will be less efficient than the individuals working on their 
own; and that group/team synergy could be expected in the complex/difficult tasks that 
require extraordinary effort. It would be, therefore, interesting to check objectively whether it 
is actually so?  

 
In order to examine this view, we propose to test the following two hypotheses:- 

          
H 0:-   Synergy in teams is not possible and it does not occur in groups/teams. 

 
H 1:- Other things being unchanged, the probability of synergy taking place in a team 
increases, within reasonable limits, with the increase in the complexity/difficulty of the 
task.  

 
This study, by testing such a hypothesis, objectively, perhaps, for the first time, 

expects to clear some mist around this buzz word/concept in management. In case our results 
throw up an affirmative conclusion, then, the existence of the phenomenon of synergy will be 
established, objectively, and the widespread use of this term will be justified and further vistas 
to a new understanding of the concept will be opened and better direction can be provided to 
the future research in the field. However, if our results do not conclude our study in 
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affirmative, it could in no way be a taken as a conclusive refutation of the existence of the 
phenomenon of synergy. In that case it can be concluded that either our method was 
inappropriate or the groups we worked on, for some reasons, did not show synergy at all. 
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4. METHODOLOGY 
 
4.1. THE PARADIGM 
                                       Ancient Greeks believed that universe was rational and was, 
therefore, intelligible! This simple but extremely powerful axiom went on to form the bedrock 
on which the whole edifice of Greek philosophy was developed. Philosophy, especially the 
materialism, in due course of time led to the development of Mathematics and the other 
natural sciences. The basic belief of materialists remained that this universe can be understood 
only by understanding the basic ‘material’ (i.e. the Matter) it is composed of. For them the 
matter is a real entity that exists independent of an observer and that no matter which way it is 
observed, its nature does not change Thus, it is all about measuring/ quantifying it; the results 
shall remain unchanged no mater what method would you employ to measure it. This 
materialistic stream of thought was inherited by Natural Sciences where it came to be re-
christened as Positivism.  
  
 For a Positivist research is all about facts quantified in concrete terms. Once a 
phenomenon is broken down into its vital elements and then those elements are measured 
tangibly, all the inter-relationships of the constituent elements can be determined. Thus, this is 
how causal relationships can be established. Positivism believes in reducing the apparent 
chaos into real understanding by working out the fundamental laws that govern this universe. 
Like Pugh (1983) we would also like to describe ourselves as “unreconstructed positivists” 
who believe that organizations exist/function as real entities and can be understood better with 
the deductive methods as used in natural sciences. We believe that any kind of organisation— 
be it the galactic organisation of stellar matter or the organisation of living beings in biosphere 
or the organisation of sub-atomic matter at quantum level— are woven around central tenets 
that can be measured in terms of concrete data and which on correct analysis shall reveal the 
underlying principles. Once these underlying principles are fully fathomed and understood it 
shall be then possible to manipulate these organisations to some extend at will. In other words 
right conclusions can be made about the structure and or functioning of organizational 
elements or about the behaviour of teams and individuals working within them (Pugh, 1983). 
 

It was, however, a great challenge to proceed with such a positivistic research 
agenda and undertake a study, with a fairly limited scope, on an abstract theme like Synergy 
in project management. Intuitively, it seems that any research on such an abstract 
phenomenon should be inductive/qualitative and not deductive/quantitative. Thus, designing a 
quantitative/deductive research strategy to approach this theme was the first stumbling block 
we needed to overcome. This was made especially difficult by the fact that there has been 
virtually no previous research focusing mainly on synergy in project management literature. 
The project management theory, consequently, is poorly informed about this phenomenon.  

 
As the common sense will reveal any deductive study on the phenomenon of 

Synergy would primarily require measurement, in some tangible and rational terms, of an 
individual’s performance on one hand and, on the other hand, measurement of a team’s 
performance in similar terms. This comparable measurement will enable a researcher to 
compare the performance of teams with the performance of individuals and, thereby, deduce 
valid conclusions about synergy. But there is, generally, no system in real life projects to 
measure, separately, the performance of teams/groups and the performance of individuals 
working in them. Therefore, in absence of such comparative measurements, it was virtually 
impossible to carry out a deductive/quantitative study on synergy in a typical project 
management environment. Further, in order to derive any meaningful conclusions we needed 
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to have a large sample of data which seemed incredibly difficult to come by in real projects, 
for the stated reasons.  

Precisely for these reasons, it seems that objective studies on abstract themes like 
synergy are very rare in the literature body of project management. In addition of the 
complexity and uncertainty that is, inevitably, attendant to research on abstract themes there is 
an added difficulty in studying synergy in ordinary project management situations as, 
normally, in projects there are no similar tasks performed by groups and individuals which 
could then help a researcher in comparing the team performance with the individual 
performance. Unlike a classroom environment —where we have same students doing team 
assignments and individual assignments comparable enough to provide a true comparison 
between individual and team performance— the real life project management situations do 
not generally have similar tasks done by individuals and teams and could, therefore, not be 
used to provide any significant insights into the performance of teams vis-à-vis individuals.  

 
In classrooms, the performance of individuals and teams is meticulously evaluated. 

Therefore, the marks record of a class is a perfect measure of the students’ individual as well 
as their team performance. A similar and comparative system of systematic evaluation does 
not, generally, exist in real life project management situations. In addition to this, in class 
teams each individual is maximally motivated, for his personal marks, to accomplish a group 
task as efficiently as possible. All these factors go on to render the classroom an ideal 
platform to perform a study on themes like synergy that involve comparison of an individuals’ 
performance with his team’s performance.  

 
For these reasons we chose to carry out this study by the secondary analysis of 

marks data in a university class rather than in a real project organisation. Further, the reason 
for choosing a masters program instead of a bachelors program was that students at master 
level are mature enough to be compared with real life team members/workers. Furthermore, 
the reason to choose an online program was that research on Brainstorming (Osborn,) in 
teams has clearly shown that the brainstorming in virtual teams is far more efficient than the 
individuals; unlike ordinary teams where brainstorming is less efficient than the individuals 
(Ref). Therefore, we presume that if synergy is at all possible in teams, it must be exhibited by 
the virtual teams, for their well documented efficiency, more than the ordinary teams. 
Thereby, if the virtual teams do not show synergy there is very less chance that an ordinary 
team might demonstrate it. As can be seen, all these virtues are present in our research 
universe of online course classroom. 

 
As regards the choice of the experiment, it be reiterated here that it was done for two 

specific reasons: one—in order to test the second part of our hypothesis —the probability of 
synergy increases with the increase of complexity / difficulty of the task at hand— we needed 
a research method by which we could manipulate the complexity/ difficulty of the tasks 
undertaken and; two—similar experiment was performed by Shaw in 1932. In her experiment, 
Shaw used reasoning problems that needed no special expertise to solve. An experiment 
similar to that of Shaw’s, therefore, would serve our purpose of testing the second part of our 
hypothesis very well. Further, such experiments with reasoning questions ensured a level 
playing field to all the participating individuals. Otherwise, had we opted for any other 
specialised form of problems, it could have provided undue advantage to some and undue 
disadvantage to some.  
 
For literature survey, we used the terms ‘synergy’, ‘groups’, ‘teams’, ‘performance of teams’ 
‘performance of groups’, ‘team output’, group output’, ‘synergy in groups’, and ‘synergy in 
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teams’ in data bases like EBISCO HOST, Emerald, et available at the Heriot Watt University 
web portal and Annual Review of Psychology.  
 
4.2. VALIDITY / RELIABILITY  

                                             As regards the data, it is apparent that it is highly valid and 
reliable, for many reasons. One—it was primarily obtained by the University Professors for 
their purpose of evaluating the students and the researchers had nothing whatsoever to do with 
it; therefore, the same is absolutely free from any researcher’s bias. Two—the original sample 
was huge consisting of about one thousand students, spread over five different years in tie. 
Three—that the mother sample of about 1000 data points on further processing ‘randomly’ 
decreased itself to about 387 data points: as the researchers simply removed the inconsistent 
data points without any control on this random filtering of the data (deciding what to remove 
and what to keep). ); the details of the final sample of 387 data points include 97 candidates 
from 2003, 65 of 2004, 98 of 2005, 41 of 2006 and 86 students of 2007.  Four—any 
inconsistency vis-à-vis the difficulty of two kinds of assignments (the fact that all assignments 
can not be exactly the same and, therefore, would vary in “difficulty” for students to solve) 
gets neutralized in the large sample size: in a big sample the probability of, say, individual 
assignment being more difficult than the group assignment shall be equal to the probability of 
group assignment being more difficult than the individual assignment. Thus, on his score also 
the data retains its validity/reliability.      

 
Similarly, the same can be said about the research-instrument employed in the study. 

There can be no denying the fact that marks obtained by a student in an assignment are a good 
measure of his performance in that assignment. The Professors evaluating the students in a 
University are high calibre professionals who are trained/ experienced in this job. The 
students are fully aware of the importance of such tests in their course and their career as the 
outcome of the same is going to decide their ultimate fate. So, their participation in them is 
highly motivated, serious and full of purpose. Thus, the class marks of a student are an ideal 
measure of ones performance.  

 
Further, our basic assumption that if the team mark, in a team, is higher than the 

highest individual mark in that team shall indicate synergy taking place in that team is quite 
tenable. The individual performance can be fairly taken as the maximum limit of that 
individual. Then, if in a team the highest individual score is, say, 75%, and the group score is 
also 75% then it can be argued that this is because of that one individual who pulled the team 
score up single-handedly. But, if the team score is, say, 85%, then, the only explanation for 
this higher/better performance of the team is synergy. The fact that a team scores higher than 
the highest individual mark, per se, shows that the teams has achieved something that all the 
individuals in that team were not able to achieve individually.       

 
The validity/ reliability of the data obtained from the experiment in this study are also 

beyond any grain of doubt. First—the experiment was conducted after the well known 
experiments held by Shaw (193). Second—the participants were divided into two teams 
randomly and by the participants themselves. Three—the two groups were swapped and made 
to work as a team in one exercise and as individuals for the second exercise, thus, spreading 
evenly the intelligence/expertise of the participants. The participants had no prior exposure 
whatsoever to the two exercises. In the experiment also the instrument is highly valid/ reliable 
as the ability to correctly solve reasoning questions is a well established measure of ones 
performance. The same is used in umpteen studies in Behavioural Sciences everyday as a 
matter of fact.     
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Given the reliability/validity of the data and the instrument their can be questions 
about any generalizations/ conclusions made thereof. Thus, it can be stated safely that the 
methodology employed in this study scores high in terms of its validity and reliability 
notwithstanding the abstractness of the phenomenon of synergy.   

 
4.3. DATA AND DATA COLLECTION 

                                                      In order to test our two hypotheses we decided to 
use two methods. To test our null-hypothesis we used the data obtained from the results of 
online course in Umea University. For the second part of our hypothesis we needed to 
manipulate one of the parameters to verify the hypothesised relationship; so we used an 
experiment for that. 

Therefore, we tested the first part of our hypothesis— that relates to verification of 
whether the phenomenon of synergy (as defined in this work) actually exists and happens in 
teams or not —was tested by the analysis of the result-data of about 1000 students, from five 
different batches belonging to the year 2003 to 2007, in an online course titled “Projekt: 
Organisering, Ledning, Styrning” (Project: Organizing, Leadership & Control) in Umea 
University, Sweden. In this online course the students are required to do team assignments 
(which carry a weightage of about 25% of the total course mark) as well as the individual 
assignments (carrying about 75% of the total course mark). These students generally do not 
know each other and are often from geographically different locations in Sweden. They 
interact with each other electronically, online.  

 
The idea was to compare the ‘team-marks’ with the ‘individual marks’ of the 

students in a team and see if there are a reasonably good number of teams where the team-
mark is higher than the highest individual-mark. In case it was found to be so, it can be taken 
as a result of synergy in that team/group. In order to gain a better insight, we also chose to 
compare the ‘team-mark’ with the ‘average individual mark’ in that team and we also 
compared the ‘team mark’ with the ‘lowest individual mark’ in a team.   

 
The result data of five years, for the online course of Umea University, was obtained 

from the authorities in an anonymous form i.e. the personal number; names, emails etc. were 
removed by the authorities before handing the marks records over to us. The total data 
consisted of result details of about 1000 students over a period of five years, from 2003 to 
2007. The data also included many a students who had dropped out of the courses unfinished. 
It also included some data points where the student had dropped out of a particular team 
assignment at a particular point of time and had, subsequently, completed the assignment on 
their own. As these data points did not represent the real team results and in fact were 
individual results could not be used in our study. We included only those data points where 
we had the individual and the actual team marks available. We removed all inconsistent data 
points from the data. After this de-weeding of the inconsistent-data from our sample, we were 
left with 387 students’ marks details, who had worked in a total of 104 teams. An interesting 
point to note here is that the mother data of more than 1000 students was reduced to 387 data 
points absolutely randomly, by default, without any control or say of the researchers in the 
process. 

 As the data revealed, in year 2003, the students were supposed to do four case studies: 
three of which were team assignments and one an individual assignment. In addition of this, 
all students were supposed to write an individual exam. The total marks for the three team 
assignments amounted to 30% of the maximum marks and, accordingly, the total marks for 
individual assignments amounted to 70% of the maximum marks.  

 



 27 

In year 2004, the students were supposed to do three case studies. Out of these three 
case studies, two were group assignments and one was an individual assignment. In addition 
of these three assignments, all the students had to write an individual exam. The group 
assignments in this year totally amounted to 25% of the maximum marks and the total marks 
for individual assignments amounted to 75% of the maximum marks.  

 
In year 2005, in addition of the final individual examination, there were three case 

studies. Out of the three case studies, two case studies were team assignments and one case 
study was an individual assignment. The total weight of the group assignments in this year, 
like the year 2004, amounted to 25% of the maximum marks and the total individual marks 
amounted to 75% of the maximum marks.  

 
In year 2006 also, there were two case studies supposed to be the team assignments 

and one case study and the final examination as the individual assignments. Like the previous 
years, the team assignments totally were 25% of the maximum marks and the individual 
assignments were 75% of the maximum marks.  

 
In year 2007, there were three case studies and the individual examination. Out of the 

three case studies, two were team assignments and one case study was an individual 
assignment. The group assignments in this year totally amounted to 20% of the maximum 
marks and the individual assignments in total amounted to 80% of the maximum marks. 

  
The individual marks of all 387 students and the team marks of all the 104 teams were 

tabulated, team wise, in an excel sheet (APPENDIX-1). To begin with a T-test with the help 
of SPSS was run to see if the data for individual assignments and the data for group 
assignments were statistically different enough from each other to merit a further inquiry. In 
case that was not the case, then it would mean that the individuals are merely repeating their 
individual performance in their team assignments: something that would render this whole 
exercise futile. Subsequently, the absolute marks for all the assignments and the examination 
were converted into a percentage and tabulated accordingly. After that, the average marks for 
the respective team assignments and the individual assignments were calculated and tabulated. 
For the sake of brevity, the method employed is explained by the following example:-  
Explanation:-  
 
1) The whole data was further processed: for example, in year 2003, for example, one team, 
identified in the data as 3A3, had following marks: -  
 

Team Case 1 (T) Case 2 (T) Case 3 (T) Case 4 (I) Exam (I) 

 3A31 16 17 12 15 50 

3A32 16 17 12 25 75 

3A33 16 17 12 15 60 

3A34 16 17 12 22 65 

3A35 16 17 12 15 60 
Table 4: Representation showing how the data was tabulated (“T” stands for team 

assignment and “I” stands for individual assignment). 
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2) The absolute marks were then converted into percentage by first dividing them with the 
maximum marks and then multiplying them with 100. The results hereof were recorded as 
follows:- 

 

Team 
Case 
1 (T) 

Case 
1 (%) 

Case 
2 (T) 

Case2 
(%) 

Case 
3 (T) 

Case3 
(%) 

Case 
4 (I) 

Case4 
(%) 

Exam 
(I) 

Exam 
(%) 

3A31 16 80 17 85 12 60 15 50 50 50 

3A32 16 80 17 85 12 60 25 83 75 75 

3A33 16 80 17 85 12 60 15 50 60 60 

3A34 16 80 17 85 12 60 22 73 65 65 

3A35 16 80 17 85 12 60 15 50 60 60 
 

Table 5: Example showing how the data was further processed / tabulated 
 
3) Next, the average of the individual assignments and the team assignments was calculated 
and recorded as follows:- 

 

Team 
Case 1 

(T) 
Case 
1 (%) 

Case 
2 (T) 

Case2 
(%) 

Case 
3 (T) 

Case3 
(%) 

Case 
4 (I) 

Case4 
(%) 

Exam 
(I) 

Exam 
(%) 

Average 
(I) 

Average 
(T) 

3A31 16 80 17 85 12 60 15 50 50 50 50 75 

3A32 16 80 17 85 12 60 25 83 75 75 79 75 

3A33 16 80 17 85 12 60 15 50 60 60 55 75 

3A34 16 80 17 85 12 60 22 73 65 65 69 75 

3A35 16 80 17 85 12 60 15 50 60 60 55 75 
 

Table 6: Example showing how the data was further processed / tabulated 
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4) Finally, the average team mark in a particular team was compared with the individual 
averages at three levels.  

 
At first level, the average team mark was compared with the highest average 

individual mark in that team. E.g. in the instant case, team average of 75% marks was 
compared with the highest individual average i.e. 79% of the student identified here as 3A32. 
In case the team mark was higher than the highest individual mark, then, it was presumed that 
this was a result of the synergy shown by that particular team. 

At second level, the average team mark was compared with the average individual 
marks. E.g. in the instant case, average team mark of 75% was compared with the average of 
the average individual marks i.e. 62% {(50+79+55+69+55) / 5}. 

At third level, the average team mark was compared with the lowest average 
individual mark. E.g. in the instant case the team average of 75% was compared with the 
lowest individual average of 50% of the student identified here as 3A31.   

The basic test of our hypothesis lays in the first comparison i.e. the highest individual 
mark versus the team mark. The result of this comparison, as per our assumption, would 
ascertain if there is any synergy in the teams or not. In case the team mark is higher than the 
highest individual mark, then, it can be assumed that there was synergy in that team and vice 
versa. The fact that a team scores higher than the highest individual mark, per se, shows that 
teams have achieved something that all the individuals in that team were not able to achieve 
individually. Showing there by that the team mark was not merely the result of one ‘above 
average team member’s’ ability, but was a result of the synergy in the whole team. The other 
comparisons were made just to highlight that team achievements are far higher than the 
average individual achievement or, in other words, the teams function as a team and not as 
merely a group of individuals. 

 
As stated earlier also, the second hypothesis (that deals with the probable relationship 

of synergy with the task difficulty) was tested by an experiment, exactly similar to one done 
by Shaw (1932). Ten students, eight from the MSPME (Masters in Strategic Project 
Management European), batch 2007, and two from other programs in USBE (Umea School of 
Business and Economics) volunteered to participate in the experiment and were, accordingly, 
made to work, in turn, individually and in teams. The experiment consisted of two reasoning 
exercises to be done in two half hourly sessions. The first exercise (Appendix 2) was 
comparatively easier than the second one (Appendix 3). The score in the second exercise, as 
per the source website, (retrieved from http://intelligence-test.net/part1/, on 10th of November 
2008, 19:20), can be classified as: “1 to 5 is Average; 6 - 11 Somewhat Intelligent; 12 to 18 
Intelligent; 19 + Genius”. 

 
The experiment was held on 17th of November, 2008, at Stipendiegrand, 10D 0110 and 

0113, Umea, Sweden. Ten students who volunteered to participate were divided into two 
equal groups of five each, randomly by themselves. In the first session, one group was asked 
to work on the exercise-1 as a team and the rest of the students were made to work on the 
same exercise individually. In the second session, the first group, which worked as a team on 
the first exercise, was made to work individually and the rest of the students, who worked 
individually for the first exercise, were made to work as a team. The idea behind this swap of 
sorts was to get each exercise worked upon by teams as well as individuals and in the process 
also make each individual to work in team as well as individually. This ensured an even 
spread of individual capability and also an equal exposure to the two different exercises. The 
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two teams were given 30 minutes to solve each exercise. In the first exercise, some 
individuals finished in less the time provided. However, for the second exercise, neither the 
team nor the individual could finish with in the 30 minutes provided. 

 
The idea behind choosing general reasoning questions, after Shaw (1932) was to allow 

a level playing field to all the participants. In accordance with our second hypothesis, the two 
exercises chosen varied quite a bit in their degree of difficulty. The first exercise consisted of 
two sections of four questions each, while as the second exercise consisted of 32 questions 
with out any break up into sections. The answers of the teams, as well as the individuals, were 
evaluated according to the answer sheets and a record thereof was built.  
 
 
4.4. MEASURES 
                             For all the data obtained from the experiment and the online course results, 
the marks obtained by the students were taken as a measure of their performance. As can be 
argued comfortably, the marks obtained by the candidates can be taken as a true reflection of 
the candidates’ performance in a particular test. Adding to the validity of this assumption is 
the fact that the Lecturers evaluating the students are specifically trained / experienced in 
evaluating the students. Further, the students prepare themselves well for these assignments 
and take the tests as an important part of their course/careers, which makes their participation 
serious and the whole process more valid, reliable and authentic. It is pertinent to mention 
here that no such elaborate and systematic evaluating system exists in real life project 
situations. It was, therefore, very apt to administer this study in a class room situation.   
 
 We deemed synergy to have taken place in team when its group mark was higher than 
the highest individual mark. This was done to eliminate all the chances of one above-average 
individual lifting the grade of his average team members. It may be argued that as long as the 
group mark is less than or equal to any of the team members individual mark, no synergy 
could be said to have taken place.     
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5. RESULTS 
          As mentioned earlier, this study is based on the analysis of two sets of results: 

one, which was obtained after processing the team/group and individual marks of about 1000 
students, spread across about five years, in an online course of Umea University and the 
second set of results was obtained from an experiment, conducted by the researchers, in which 
a total of 10 students participated voluntarily. 
 
5.1. RESULTS FROM THE ONLINE COURSE DATA 

                                                                                   As explained in the methodology 
part hereinbefore, after de-weeding the data we processed it to make it more easily 
intelligible. First, for ready comparison, the absolute individual and team marks were 
converted into a percentage. Then the T-test with the help of SPSS was run. The results from 
the SSS T-Test were as follows:- 
 
 
5.1.1. T-Test Results 

 

 

Output Created 2008-12-29T21:48:01.684 

Comments  

Active Dataset DataSet0 

Filter <none> 

Weight <none> 

Split File <none> 

Input 

N of Rows in Working Data File 387 

Definition of Missing User defined missing values are treated 

as missing. 

Missing Value Handling 

Cases Used Statistics for each analysis are based on 

the cases with no missing or out-of-range 

data for any variable in the analysis. 

Syntax T-TEST PAIRS=Case1 Case1 Case1 

Case1 Case2 Case2 Case2 Case3 Case3 

Case4 WITH Case2 Case3 Case4 Exam 

Case3 Case4 Exam Case4 Exam Exam 

(PAIRED) 

  /CRITERIA=CI(.9500) 

  /MISSING=ANALYSIS. 

 

Processor Time 0:00:00.090 Resources 

Elapsed Time 0:00:00.149 

Figure 3: T-Test Notes 
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Mean N Std. Deviation Std. Error Mean 

Case1 75.3850 387 9.53798 .48484 Pair 1 

Case2 80.2196 387 10.86616 .55236 

Case1 71.4433 97 7.14284 .72525 Pair 2 

Case3 68.7629 97 9.49317 .96389 

Case1 75.3850 387 9.53798 .48484 Pair 3 

Case4 61.6744 387 18.15827 .92304 

Case1 75.3850 387 9.53798 .48484 Pair 4 

Exam 61.6615 387 12.65061 .64307 

Case2 82.3196 97 8.51047 .86411 Pair 5 

Case3 68.7629 97 9.49317 .96389 

Case2 80.2196 387 10.86616 .55236 Pair 6 

Case4 61.6744 387 18.15827 .92304 

Case2 80.2196 387 10.86616 .55236 Pair 7 

Exam 61.6615 387 12.65061 .64307 

Case3 68.7629 97 9.49317 .96389 Pair 8 

Case4 49.3608 97 19.87890 2.01840 

Case3 68.7629 97 9.49317 .96389 Pair 9 

Exam 64.4330 97 14.53939 1.47625 

Case4 61.6744 387 18.15827 .92304 Pair 10 

Exam 61.6615 387 12.65061 .64307 
Table 7: Paired Samples Statistics 

 

  N Correlation Sig. 

Pair 1 Case1 & Case2 387 .038 .454 

Pair 2 Case1 & Case3 97 .077 .456 

Pair 3 Case1 & Case4 387 .089 .080 

Pair 4 Case1 & Exam 387 .015 .765 

Pair 5 Case2 & Case3 97 .278 .006 

Pair 6 Case2 & Case4 387 .009 .865 

Pair 7 Case2 & Exam 387 -.083 .102 

Pair 8 Case3 & Case4 97 -.029 .782 

Pair 9 Case3 & Exam 97 .055 .591 

Pair 10 Case4 & Exam 387 .221 .000 

Table 8: Paired Samples Correlations 
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As can be seen the SPSS output, the correlation between Case 4 and Exam (Pair 10 in Paired 
Samples Correlation above) is expectantly significant as both of them are individual 
assignments, done by the very same individuals. The apparent significant correlation between 
Case 2 and Case 3 (.006) may be misleading as the sample is small and consists of just 97 data 
points. Beyond this there is no significant correlation between any of the cases. This 
highlights the independence of data. The absence of any correlation between the group 
assignments and the individual assignments (Pair 3, 4, 6 & 7) is very important as it shows 
that the team performance in group assignments is not a repetition of an individuals’ 
performance in the individual assignments (something that shows that the performance of 
individuals while working in groups gets altered significantly).    

 

  Paired Differences 

  95% Confidence 
Interval of the 

Difference 

  Mean 

Std. 
Deviatio

n 

Std. 
Error 
Mean Lower Upper t Df 

Sig.  
(2-tailed) 

Pair 
1 

Case1 - 
Case2 

-4.83463 14.18233 .72093 -6.25206 -3.41719 -6.706 386 .000 

Pair 
2 

Case1 - 
Case3 

2.68041 11.43509 1.16106 .37573 4.98509 2.309 96 .023 

Pair 
3 

Case1 - 
Case4 

13.71059 19.74380 1.00363 11.73732 15.68387 13.661 386 .000 

Pair 
4 

Case1 - 
Exam 

13.72351 15.72657 .79943 12.15174 15.29529 17.167 386 .000 

Pair 
5 

Case2 - 
Case3 

13.55670 10.84836 1.10148 11.37027 15.74313 12.308 96 .000 

Pair 
6 

Case2 - 
Case4 

18.54522 21.08003 1.07156 16.43840 20.65204 17.307 386 .000 

Pair 
7 

Case2 - 
Exam 

18.55814 17.34931 .88191 16.82418 20.29210 21.043 386 .000 

Pair 
8 

Case3 - 
Case4 

19.40206 22.27230 2.26141 14.91320 23.89092 8.580 96 .000 

Pair 
9 

Case3 - 
Exam 

4.32990 16.91937 1.71790 .91989 7.73990 2.520 96 .013 

Pair 
10 

Case4 - 
Exam 

.01292 19.70619 1.00172 -1.95659 1.98243 .013 386 .990 

Table 9: Paired Samples Test 
 
After doing the SPSS T-test, the team marks were compared with the individual marks 

in three different ways:-  
1) Team Mark vs. Highest Individual Mark; 
2) Team Mark vs. Average Mark of Individuals; and, 
3) Team Marks vs. Lowest Individual Mark. 
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TEAMS vs. 
INDIVIDUALS 

In Comparison With 
Highest Individual Score 

In Comparison With 
Average Individual Score 

In Comparison With 
Lowest Individual Score 

No. of Teams Doing 
Better Than The 
Individuals 72   (69.23%) 97   (93.26%) 102   (98.07%) 

No. of Individuals 
Doing Better Than 
The Teams 32   (30.77%) 07   (6.74%) 02   (1.93%) 

 
Table 10: Table showing Team marks vs. Individual marks 
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Figure 4: Chart comparing Team marks vs. Individual marks 

 
 
5.1.2. Average Team Mark vs. Highest Individual Mark 

                                                                                  In 104 sample teams, comparing 
the ‘average team mark’ with the ‘highest individual mark’, we found that in 72 instances the 
teams scored higher than the highest individual mark, while as in 32 instances the teams 
scored equal to or lower than the highest individual mark. This means that in 69.23% cases, 
the teams scored better than the best performing individual; and, conversely, on 30.77% 
occasions, the individuals performed better than the teams. 

 
Among all the teams, the team that seemed to have shown maximum synergy scored 

24% higher than the highest individual in that team. Accordingly, out of the 72 teams 
appeared to have shown synergy scored in the range of 1% to 24% higher than the highest 
individual mark. Conversely, the scores of the teams that did not show synergy and scored 
either equal to or lower than the highest scoring individual ranged from 0%  (equal to the 
highest scoring individual) to -32% (32% lower than the highest scoring individual).    
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 Team Score vs Maximum Individual Score

69%

31% Teams better than
Individuals

Individuals better than
teams

 
Figure 5: Pie chart showing Team Score vs. Maximum Individual Score 

 
 
 
5.1.3. Average Team Mark vs. Average Individual Mark 

                                                                                   Comparing the ‘average team 
mark’ with the ‘average individual mark’, we found that in 97 instances the teams scored 
higher than the average individual mark, while as in 07 instances the teams scored equal or 
lower than the average individual mark. This means that in 93.26% of the cases, the teams 
performed better than the average individual and, conversely, on 6.74% occasions, the teams 
performed lower than the average individual. In other words, by this measure, it can be held 
had synergy was recorded in 93.26% of teams. 

 

 Team Score vs Average Individual Score

93%

7%

Teams better than
Individuals

Individuals better than
teams

 
Figure 6:  Pie chart showing Team score vs. Average Individual score 
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5.1.4. Average Team Mark vs. Lowest Individual Mark 
                                                                                 Comparing the ‘average team mark’ 

with the ‘lowest individual mark’, we found that in 102 instances the teams scored higher than 
the lowest individual mark, while as in 02 instances the teams scored lower than the lowest 
individual mark. This means that on 98.07% occasions the teams performed better than the 
lowest performing individual and, other way round, on 1.93% the teams performed worse than 
the lowest scoring individual.  

 

Team  Score vs Mininimum Individual Score

98%

2%
Teams better than
Individuals

Individuals better than
teams

 
Figure 7: Pie chart showing Team score vs. Minimum Individual score 
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Figure 8: Scatter diagram showing Team scores and Individual scores 

 
As can be seen from the scatter diagram (Figure 8), the teams have been consistently 
performing better than the individuals. Except for some outliers among individuals, the teams 
have remarkably performed better. A comparison of the ‘highest’, the ‘average’ and the 
‘lowest scores’ (Figure 8) in the whole data reveals that the ‘highest score’ as well as the 
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‘lowest score’ both belong to individuals. In other words, the best performer as well as the 
worst performer happens to be some individual. On an average, the teams have performed 
better than the individuals. 
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Figure 9:  Chart showing a comparison of the Highest Average Score, Average Score and Lowest Average 

Score of Teams and Individuals 
 
After this analysis, which strongly confirms our hypothesis, we decided to delve deeper into it 
and see if the results reproduce themselves when test from different angles. So, we decided to 
compare the performance of individuals and the performance of teams in specific 
individual/group assignments and see what the results are.  
 
5.1.5. Case Study-1 (Group Assignment) vs. Case Study-4 (Individual Assignment) 

 
First of all we compared the results of all individuals in Case Study-1 (Group 

Assignment) with their results in Case Study-4 (Individual Assignment); and then we 
compared the team results in Case Study-1 (Group Assignment) with the highest scoring 
individual in Case Study-4 (Individual Assignment).   

Case 1 (T.A.) vs Case 4 (I.A.)

23%

77%

Individual Marks Higher Than
Team Marks

Team Marks Higher Than
Individual Marks

 
 

Figure 10: Case 1 (Team Assignment) vs. Case 4 (Individual Assignment) 
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Table 11: Case 1 (Team Assignment) vs. Case 4 (Individual Assignment) 

 
 

Case1 (T.A.) vs Highest Individual in Case4 (I.A.)
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Figure 11: Case 1 (Team Assignment) vs. Highest Individual in Case 4 (Individual Assignment) 

 
 

Case1 (Team Assignment) vs. Highest Individual in 
Case4 (Individual Assignment) 

Number of 
Students 

Percentage 
View 

Individual Marks Higher Than Team Marks 51 49% 

Team Marks Higher Than Individual Marks 53 51% 
 

Table 12: Case 1 (Team Assignment) vs. Highest Individual in Case 4 (Individual Assignment) 
 

As can be seen, when the individual scores in Individual Assignment (Case-4) is 
compared with their respective team mark in team assignment (Case-1), we find that in 77% 
cases the groups have doe better than the individuals and in 23% cases the individuals have 
faired better.  
 

And, when the group mark in Case Study-1 is compared with the highest scoring 
individual in that team, it is found that in only 51% times the teams did better than the 
individuals and in 49% times the individuals scored better than the team. This difference is 
very marginal and does not indicate anything in particular.  

 
  

Case1 (Team Assignment) vs. Case4 (Individual 
Assignment) 

Number of 
Students 

Percentage 
View 

Individual Marks Higher Than Team Marks 89 23% 
Team Marks Higher Than Individual Marks 298 77% 
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5.1.6. Case Study-2 (Group Assignment) Vs. Case Study-4 (Individual Assignment)  

                                                                                                                 
 On comparing the results, first, of all individuals in their individual assignment 

(Case4) with their respective team marks in their group assignment (Case-2) we found that in 
only 16% cases did the individuals fair better than the teams and in 84% cases did the teams 
score better than the individuals.  
 
 And, when we compared the group mark with the highest scoring individual’s mark 
we found that in 34% of cases did the individual do better than his team while as in 66% cases 
the teams did better than individuals.  
 

Case2 (T.A.) vs Case4 (I.A)

16%

84%

Individual Marks Higher Than
Team Marks

Team Marks Higher Than
Individual Marks

 
Figure 12: Case2 (Team Assignment) vs. Case4 (Individual Assignment) 

 

Case-2 (Team Assignment) vs.  Case-4 (Individual Assignment) 
Number of 
Students 

Percentage 
View 

Individual Marks Higher Than Team Marks 60 16% 

Team Marks Higher Than Individual Marks 327 84% 
Table 13: Case2 (Team Assignment) vs. Case4 (Individual Assignment) 
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Case2 (T.A.) vs Highest Individual in Case 4 (I.A.)

31%

69%

Individual Marks Higher Than
Team Marks

Team Marks Higher Than
Individual Marks

 
Figure 13: Case2 (Team Assignment) vs. Highest Individual in Case4 (Individual Assignment) 

 
 
 

Case-2 (Team Assignment) vs. 
 Highest Individual in Case-4 (Individual Assignment)  

Number of 
Students 

Percentage 
View 

Individual Marks Higher Than Team Marks 35 31% 

Team Marks Higher Than Individual Marks 79 69% 
 

Table 14: Case2 (Team Assignment) vs. Highest Individual in Case4 (Individual Assignment) 
 
 
5.1.7. Average of Case-1 and Case-2 (Team Assignment) Vs. Case -4 (Individual 
Assignment)  

         On comparing the results, first, of all the individuals in their individual 
assignment (Case-4) with their average team marks in their group assignments (Case-1 & 
Case-2), we found that in only 19% cases did the individuals fair better than the teams, while 
as in 81% cases did the teams score better than the individuals.  
  
 And, when we compared the average group mark with the highest scoring individual’s 
mark in the individual assignment, we found that in 69% of cases the team mar was higher 
than the highest scoring individual; conversely, in only 43% of the cases the teams did not do 
better than the highest scoring individuals. 
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Avarage of Team Assignments vs Case 4 (I.A.)
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Figure 14: Average of Team Assignments vs. Case 4 (Individual Assignment) 

 
 

Average of Team Assignments vs. Case-4 (Individual 
Assignment) 

Number of 
Students 

Percentage 
View 

Individual Marks Higher Than Team Marks 74 19% 

Team Marks Higher Than Individual Marks 313 81% 
 

Table 15: Average of Team Assignments vs. Case4 (Individual Assignment) 
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Figure 15: Average of Team Assignments vs. Highest Individual in Case 4 (Individual Assignment) 
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Average of Team Assignments vs. Highest Individual in Case-
4 (Individual Assignment) 

Number of 
Students 

Percentage 
View 

Individual Marks Higher Than Team Marks 40 38% 

Team Marks Higher Than Individual Marks 64 62% 
 

Table 16:  Average of Team Assignments vs. Highest Individual in Case4 (Individual Assignment) 
 
5.1.8. Average of Team Assignment (Case -1 and Case -2) vs. Individual Examination 

           On comparing, first, the average results of all the individuals in their group 
assignments (Case-1 & Case-2) with their performance in their individual examinations, we 
found that in 84% cases did the teams fair better than the individuals, while as in only 16% 
cases, the teams did not score better than the individuals.  
  
 And, when we compared the average team mark, in the two group assignments, of a 
team with the highest scoring individual in the examination, amongst the team, we found that 
in 61% of cases the team mark was higher than the highest scoring individual; and, 
conversely, in only 39% of the cases, the teams did not do better than the highest scoring 
individuals. 
 
 

Average of Team Assignments vs Individual Examination
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Figure 16: Average of Team Assignments vs. Individual Examination 

 
 

Average of Team Assignments vs. Individual Examination 
Number of 
Students 

Percentage 
View 

Individual Marks Higher Than Team Marks 62 16% 

Team Marks Higher Than Individual Marks 325 84% 
 

Table 17: Average of Team Assignments vs. Individual Examination 
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Average of Team Assignments vs Highest Scoring Individual 
Examination
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Figure 17:  Average of Team Assignments vs. Highest Scoring Individual Examination 

 
Average of Team Assignments vs. Highest Scoring 
Individual Examination 

Number of 
Students 

Percentage 
View 

Individual Marks Higher Than Team Marks 41 39% 

Team Marks Higher Than Individual Marks 63 61% 
Table 18: Average of Team Assignments vs. Highest Scoring Individual Examination 

 
 
5.1.9. Simple Comparison of Individuals’ Results in Individual Assignments with Their 
Results in Their Respective Team Assignments:- 
 

Team 
 Vs.  

Individuals 

Case-1 
 Vs.   
Case-4 

Case-1  
Vs.  
Indv.Exam 

Case-2 
vs.  
Case-4 

Case-2 
Vs 
Indv.Exam 

Case-3 
vs.  
Case-4 

Case-3   
vs.  
Indv. Exam 

Individual Marks 
Higher Than Team 
Marks 94 71 65 54 19 51 
Team Marks Higher 
Than Individual Marks 293 316 322 333 79 47 

Total 387 387 387 387 98 98 
Team vs. Individuals 
Percentage view (%)             

Individual Marks 
Higher Than Team 
Marks 24.29 18.35 16.80 13.95 19.39 52.04 
Team Marks Higher 
Than Individual Marks 75.71 81.65 83.20 86.05 80.61 47.96 

 
Table 19:  Comparison of each candidate’s results in his/her team assignments and individual assignments 
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Figure 18: Comparison of each candidate’s results in his/her team assignments and individual assignments 

 
 
  

As can be seen from the Table, except for the case-3 vs. individual examination, in all 
other comparisons, roughly about 80% of the students showed better results in their team 
assignments than their results in their individual assignments.  
 
   All these results strongly indicate that there had been synergy in most of the teams and 
because of which the team results were generally far better than the individuals’ results.  
 
 
 
5.2. RESULTS FROM THE EXPERIMENT 
                                                                            As stated earlier, the experiment consisted of 
two exercises. The results of the first exercise given to the participants, expectantly, showed 
no significant difference in the performance of the teams and many of the individuals.  
 
 

Results  Team  Individual 1 Individual 2 Individual 3 Individual 4 Individual 5 

Exercise 1 8/8 8/8 3/8 8/8 5/8 0/8 
Table 20: Results from Exercise 1 

 
The team scored 100% of the maximum marks in first exercise, and, like the team, the 

two individuals also scored 100% in the same exercise. One individual scored zero marks as 
she/he did not get any answers correct and, accordingly, got, in percentage, 0%; an other 
individual scored 37.5% and yet another individual scored 62.5%. In absolute terms, the team 
scored 8/8 marks and the individuals, respectively, scored 8/8, 8/8, 0/8, 3/8 & 5/8 marks.  
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Figure 19: Chart showing Results of exercise 1 

 
 

In the second exercise, however, the performance of the team/group was far better than 
any of the individuals. The team scored 17/32, while as the individuals scored 6/32, 8/32, 
11/32, 4/32 and 8/32. Seen as a percentage, the team scored 53.12% of the maximum marks 
and the individuals scored 18.7%, 25%, 34.37%, 12.5% and 25% of the maximum marks. 
Pertinent to mention here again that the scoring scale for this exercise is: “1 to 5 = Average; 6 
- 11 = Somewhat Intelligent; 12 to 18 = Intelligent & 19 + = Genius”. (Retrieved from 
http://intelligence-test.net/part1/, on 10th of November 2008 at 18:50) 
 

 Results Team  Individual 1 Individual 2 Individual 3 Individual 4 Individual 5 

Exercise2 17/32 6/32 8/32 11/32 4/32 8/32 
Table 21: Results of Exercise 2 
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Figure 20: Chart showing results of Exercise 2 
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As can be seen from the scores, team falls in the group of “Intelligent”; the three 
highest scoring individuals fall in the group of “Somewhat Intelligent” and, finally, the lowest 
scoring individual falls in the “Average” category.  
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Figure 21:  Chart comparing the results of Exercise 1 and Exercise 2 
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Figure 22: Comparison of Scores of Team and Individuals in Two Exercises 

 
 
 

As can be inferred from the results of the online course marks, the teams definitely 
appear capable of undergoing processes like synergy and score much better than the 
individuals. 69.23% times the teams outperformed the highest scoring individual. This result, 
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without saying anything about its causality, does show that synergy can and does take place in 
teams. In a sample of 104 teams, a result of 69.23% teams showing results better than the 
highest scoring individual strongly indicates the existence of a phenomenon like synergy.  

 
The results of the experiment also substantiate our contention that the chances of 

synergy happening in teams are much more when the task at hand is complex / difficult.    
 

The results from the quantitative data in this study do confirm the two parts of our 
hypothesis.  
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6. DISCUSSION 
                 As elaborated upon in the Literature Survey, the present day body of 

literature in behavioral sciences reports, on one hand, studies that indicate a superiority of the 
teams over individuals, while as on the other hand there are also a lot of studies reported that 
indicate teams to be less efficient then individuals (Triplett, 1889; Ringelmann, 1913; Allport, 
1924; Bond and Titus, 1983; Shaw, 1932, Marquart, 1955, Faust, 1959; Perlmutter and de 
Montmollin, 1952; Yuker, 1955,; Stephenson et al.,1986; William and Karau, 1991; Strobe et 
al, 1996; Harkins and Szymanski, 1989).   
 

The initial experiments, comparing individuals and teams, using simple tasks, almost 
invariably showed groups/teams to be less productive than the individuals. Subsequently, in 
some studies that used complex tasks to evaluate the performance of groups and individuals 
that the superiority of groups/teams came to light. Thereafter, for some time, it seemed that a 
generalization is emerging in the studies on group/teams versus individuals: studies that 
involved complex tasks seemed to conclude that the teams perform better than the individuals, 
while as the studies that involved simplistic tasks appeared to conclude more often than not 
that the teams were not as efficient as the individuals (Brown, 2000). This apparent 
generalization was undone by the studies involving experiments on teams versus the 
individuals using Brainstorming (Osborn, 1957) were reported. These studies, which involved 
a complex task like brainstorming, the results were highly unexpected as the individuals 
outperformed teams. (Taylor et al., 1958; Lamm and Trommsdorff, 1973; Mullen et al, 1991)  
These brainstorming studies completely threw all the apparent patterns out of gear. A host of 
such studies, comparing verbally interacting teams and the individuals using brainstorming, 
reported teams performing far less efficiently than the individuals. It became more difficult to 
understand the underlying principles that make the groups/teams to outperform individuals in 
some tasks while being outperformed by individuals in others.  

 
However, the initial simple-task/complex-task dichotomy seemed to raise its head 

again when further studies using brainstorming in virtual teams were made. It was reported in 
all such studies, where the Brainstorming was done wit electronic interaction rater than the 
verbal interaction, that the virtual teams convincingly outperformed the individuals. (Dennis 
and Valacich, 1993). Such studies were repeated a number of times. The literature shows that 
this question of ‘the team versus the individual’ appears to have been almost abandoned 
unresolved for last about two decades now?   
 

This study was meant to pick up the thread and be a rational sequel to above studies so 
as to reach some sort of conclusion that could, if not deciding the question altogether, at least, 
provide some useful insights into this topic of ‘team versus individual’. The idea, as evident 
from our hypothesis, was to, first, verify if at all a phenomenon like synergy—something that 
renders teams superior to individuals—does exist/occur in teams/groups and, two, if it 
(synergy) does occur, then what is it that makes it occur in some tasks and not in other tasks. 

 
Arithmetically, any attempt at establishing the existence of a phenomenon like synergy 

appears completely futile. After all, team is just the sum of its team-members and in no case 
can a team be expected to do something more than the sum of what its members can do 
individually. As can be seen in Ringlemann’s experiment, individually the students, on 
average, pulled around 85 kg but in groups of seven they could pull just about 450 kg. (far 
less than expected 85x7) It can be argued that in the best of conditions, a group can pull, at the 
most, equal to the sum of what its members pulled individually; under no circumstances can a 
group be expected to pull more than its individual sum. This approach was crystallized by 
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Steiner (1972) who proposed that the “actual productivity” of a group was equal to “potential 
productivity” minus the “losses due to faulty processes”. But this approach presents only one 
side of the coin. There is another aspect to this phenomenon. Let us suppose we need to move 
an object of about 500 kg from one place to another. No individual can normally be capable of 
doing it; does that mean this task is impossible. Easily, a group of about ten persons can do 
the job, even though none of the members could move individually the object by an inch. It 
seems, therefore, that the significance of groups/teams comes into play where the individual 
capability ends. In projects that involve a good quantum of innovation and creation, teams can 
be expected to do (and they actually do) miracles. 

             
As can be inferred from our results, there appears to be strong evidence about groups 

being able to surpass the individual mark and, therefore, achieve something that no individual 
individually could. The fact that in about 70% cases the teams scored higher than the highest 
individual mark indicates that these teams achieved something that the members, comprising 
the team, could not achieve individually. This strongly points to the fact that teams exhibit 
synergy, where by the individuals in teams raise above their individual level to perform better. 
It can, therefore, be said that the synergy does actually exist and it keeps on happening in the 
teams under certain conditions. This part of our results, accordingly, rejects our null 
hypothesis. 

 
The alternate hypothesis of this study that relates to the probability of synergy actually 

taking place was also confirmed by our second set of results that we got from the result we 
conducted. In our experiment we had given two exercises to the participants: exercise one 
being pretty straight forward and therefore easier while as exercise two was a bit complicated 
and hence difficult. Our results showed that in the first exercise teams alongside two 
individuals scored 100%. As the teams scored as much as the highest scoring individuals no 
inference about its being superior can be made. In the second experiment however which 
happened to be a bit complicated and difficult the teams scored remarkably better than all the 
individuals. As per our hypothesis in a comparatively simple exercise the result of the teams 
and individuals does not vary much; in the comparatively harder exercise the teams 
outperformed all the individuals. As a result second part of our hypothesis also gets 
confirmed.  

 
The implications of our study are vast. Be it the practical / managerial implications or 

the theoretical implications this study marks a valid step forward. 
 
Given the fact that about 80% of organizations with 100 or more employees use teams 

in some way and that 50% of employees in these organizations are members of at least one 
team at work (Gordon, 1992), the managerial and/or practical implications of this study are 
huge. Synergy creates value; or in other words synergy traps the value that goes waste 
otherwise. In today’s recessionary times it is not hard to imagine the resultant benefits if all 
teams working in the organizations’ strike synergy. In absence of a concrete understanding of 
this phenomenon of synergy teams are working, so to say, in sub-optimal conditions and 
therefore not really realizing their full potential. This results in a huge loss in the output of 
organizations. If synergy is totally understood and teams may to perform optimally the 
organizational output of the globe will may double without any further expenditure of 
resources. That ideal understanding of synergy however is still far away. What this study has 
done is that it has modestly enhanced as systematic appreciation of this phenomenon which if 
amplified upon by further research can lead to a full understanding of synergy. Once the 
project managers are in absolute understanding of the synergy and the general team dynamics 
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they can make much better use of their human resources which can have profound effect on 
project goals/milestones which will finally translate itself favorably in the bottom line of the 
company balance sheet. This study has shed light on the fact that the complex/difficult tasks 
in a project, as inferred from the results of our experiment, can be done more efficiently by 
teams while as the simple/easy tasks can be done more efficiently by the individuals alone.  

 
The theoretical implications of this study, with all the modesty at our command, could 

be very vital to the understanding of synergy, in specific, and the understanding of 
teams/groups, in general. A better understanding of synergy / teams will definitely lead to a 
better understanding of the organizations itself. Presuming the projects to be the 
organizations’ of future, the implications of this understanding of teams will open new vistas 
in project management theory. This better understanding of teams might lead intern to a better 
understanding of the individual which can by itself have great theoretical implications. It can 
help to understand an individual’s behavior in other formal or informal groups like 
associations, family, society etc. 

 
As elaborated elsewhere in this thesis, the understanding of team processes/dynamics 

is of foremost importance in business in general and project management in particular. In 
order to understand teams better so that they can be made more efficient, the themes like 
synergy are vital. Once the team phenomenon like synergy are understood to the extend where 
it could be manipulated to increase the out put of teams. It is not hard to imagine the benefits 
that organizations can take if themes like synergy are well understood. Better understanding 
of teams and team dynamics will definitely have an impact on the way the recruitment and the 
trainings in companies undertaken. Teams can be recruited and trained with specific focus on 
synergy.  

 
6.1. STRENGHTS OF THE STUDY 

                             The fore most strength of this study is the validity of 
the data on which the analysis was made: the data was accumulated over a period of five years 
and collected by professionals primarily for some other reason; plus the sheer volume of the 
data (consisting primarily of about 1000 students). Even though we went to actually include 
and use only about 387 data points, the fact that this sample represented data from five 
different years—that can be said to capture the group situations/experiences all across that 
time—makes it more inclusive. 

     
The fact that this study deals systematically, perhaps for the first time in project 

management literature, with a fundamental research on synergy is another of its strengths. An 
added strength of this study is that it has established convincingly for the first time ever that 
the phenomenon of synergy does actually exist in teams. 

 
 Further, that this research makes a positivistic/quantitative study of such an abstract 

phenomenon also goes as its strengths.   
 
Last but not the least, that this study involves two research methods (secondary 

analysis of data obtained from the online course at Umea University and the experiment 
conducted by the researchers) can also be counted as strength of this study. 
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6.2. WEAKNESS OF THE STUDY 
                                                 The biggest weakness of this study can be said to be the 

fragile theoretical edifice of synergy in project management literature. The authors were 
unable to find a single study specifically dealing with synergy in project teams in the project 
management literature. Believing that Project Management is nothing but the organizational 
behavior in temporary organizations, the authors had to make some additional presumptions 
and reach out to other disciplines in behavioral sciences. For example, the authors had to 
define the synergy with the help of Webster’s Dictionary and a paper from biological sciences 
(Corning, 1995). 

 
Another weakness of this study is that it does not deal with the causal relationships of 

synergy and instead it only confines itself to affirming whether synergy takes place in teams 
or not. 

Additionally, the fact that the experiment done in the study included just ten 
participants forming just two teams could be counted as a weakness of this study. 
Furthermore, the conjecture of the researchers about the two exercises being difficult and 
simple could be questioned: it can be argued that what might be difficult for one participant 
could be simpler for other one and the vice-versa. 

 
It can be argued against the study that a class team does not really represent a real life 

project team. But the fact that there is no such parallel evaluation system in projects renders it 
impossible to administer such a study in live projects. 
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7. RECOMMENDATION FOR FURTHER RESEARCH 
                                                                                      In retrospect highly interesting 

pattern in the research about teams versus individuals seams to emerge: studies that measure 
performance in quantitative terms appear to conclude that individuals are better than the teams 
and conversely, studies measuring performance in qualitative terms appear to conclude that 
teams are better than individuals. It should be highly worthwhile, therefore, if someone in the 
future carries out a study that compares the performance among teams and individuals in both, 
the qualitative and quantitative, terms and test this hypothesis! 

 
Secondly, it will be interesting to look at the most probable causes of synergy in 

teams. Studies on the causal relationships of synergy with various human factors like age, sex, 
culture, linguistic backgrounds, education, experience etc can be carried out in different 
situations. If the causal relationships are established it shall be very easy to work out as to 
how to increase synergy in groups. 

 
Thirdly, it might be also of the interest to replicate this study, somehow, in a real life 

project situation with some real project management tasks and to see if our results are 
reproduced or not. 

 
Fourthly, it will also be of interest to replicate our experiment with higher sample 

having higher number of participants/teams. This experiment can be amplified by introducing 
additional parameters. 

 
Fifthly, the experiment we conducted can be replicated in a virtual environment, where 

all the teams and the members are made to take the tests on line in real time and it can be 
interesting o observe if the results are similar or different. 

 
Finally, it should not be devoid of interest if this study is exactly replicated in other 

cultures like universities in Japan, China, India, Colombia, Zimbabwe, Russia, US, etc and 
observe if the results are similar or otherwise better or worse. The authors have a hunch that in 
collectivistic cultures, like Asia, Latin America or Africa, the synergy will be more visible 
than the individualistic cultures like US, UK, Germany etc. 
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8. CONCLUSION 
                   This study was a humble step towards the great endeavor of understanding 

an abstract but vital concept/phenomenon of synergy in project teams. Before this study there 
has been no study that could either, objectively, confirm the existence of the phenomenon of 
synergy in teams or reject its occurrence. As a beginning of this important journey of fully 
understanding this vital phenomenon in teams in project management body of knowledge, this 
study has paved the way and laid the foundation by substantially establishing that the synergy 
in teams is possible and that it keeps on happening in teams under some conditions. This 
study in fact went a step ahead and showed that probability of synergy occurring is higher in 
the tasks that are too complex/difficult to be solved by an individual alone. Solving the entire 
intricacies attendant to synergy would mean an ability to unlock the creative potential of the 
teams (thereby that of the individual) in full.     

 
What is now needed is further research to understand all the relevant dynamics of this 

phenomenon so that human race is able to harness its human resources to the hilt. This will be 
a small step in human understanding but one huge leap in human development as it has the 
potential of ushering the humankind into higher stages of the civilization.  
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APPENDIX-1          

Team Case 1 (T) Case 1 (%) Case 2 (T) Case2 (%) Case 3 (T) Case3 (%) Case 4 (I) Case4 (%) Exam (I) Exam (%) 
3A11 14 70 14 70 13 65 15 50 55 55 
3A12 14 70 14 70 13 65 15 50 70 70 
3A21 14 70 13 65 12 60 15 50 60 60 
3A22 14 70 13 65 12 60 15 50 75 75 
3A23 14 70 13 65 12 60 15 50 65 65 
3A24 14 70 13 65 12 60 20 67 65 65 
3A301 12 60 18 90 13 65 15 50 60 60 
3A302 12 60 18 90 13 65 17 57 50 50 
3A31 16 80 17 85 12 60 15 50 50 50 
3A32 16 80 17 85 12 60 25 83 75 75 
3A33 16 80 17 85 12 60 15 50 60 60 
3A34 16 80 17 85 12 60 22 73 65 65 
3A35 16 80 17 85 12 60 15 50 60 60 
3A41 16 80 18 90 13 65 15 50 75 75 
3A42 16 80 18 90 13 65 20 67 70 70 
3A43 16 80 18 90 13 65 15 50 65 65 
3A44 16 80 18 90 13 65 10 33 50 50 
3A51 15 75 16 80 17 85 20 67 60 60 
3A52 15 75 16 80 17 85 15 50 75 75 
3A53 15 75 16 80 17 85 15 50 50 50 
3A54 15 75 16 80 17 85 15 50 90 90 
3A61 16 80 14 70 13 65 15 50 95 95 
3A62 16 80 14 70 13 65 20 67 55 55 
3A63 16 80 14 70 13 65 15 50 50 50 
3A64 16 80 14 70 13 65 20 67 80 80 
3A65 16 80 14 70 13 65 10 33 60 60 
3A66 16 80 14 70 13 65 20 67 95 95 
3B261 13 65 18 90 17 85 20 67 50 50 
3B262 13 65 18 90 17 85 15 50 50 50 
3B263 13 65 18 90 17 85 25 83 80 80 
3B264 13 65 18 90 17 85 10 33 80 80 
3B265 13 65 18 90 17 85 25 83 80 80 
3B321 15 75 18 90 12 60 0 0 50 50 
3B322 15 75 18 90 12 60 15 50 65 65 
3B323 15 75 18 90 12 60 15 50 65 65 



 63 

Team Case 1 (T) Case 1 (%) Case 2 (T) Case2 (%) Case 3 (T) Case3 (%) Case 4 (I) Case4 (%) Exam (I) Exam (%) 
3B324 15 75 18 90 12 60 15 50 85 85 
3B325 15 75 18 90 12 60 15 50 60 60 
3B331 14 70 18 90 12 60 0 0 45 45 
3B332 14 70 18 90 12 60 20 67 75 75 
3B333 14 70 18 90 12 60 20 67 65 65 
3B334 14 70 18 90 12 60 20 67 65 65 
3B335 14 70 18 90 12 60 25 83 75 75 
3B71 14 70 17 85 18 90 15 50 60 60 
3B72 14 70 17 85 18 90 16 53 50 50 
3B73 14 70 17 85 18 90 20 67 80 80 
3B81 14 70 17 85 13 65 15 50 95 95 
3B82 14 70 17 85 13 65 5 17 20 20 
3B83 14 70 17 85 13 65 15 50 80 80 
3B84 14 70 17 85 13 65 10 33 50 50 
3B85 14 70 17 85 13 65 19 63 0 0 
3B91 16 80 16 80 15 75 25 83 70 70 
3B92 16 80 16 80 15 75 23 77 70 70 
3B93 16 80 16 80 15 75 5 17 50 50 

3C161 16 80 14 70 13 65 17 57 60 60 
3C162 16 80 14 70 13 65 15 50 50 50 
3C163 16 80 14 70 13 65 15 50 50 50 
3C164 16 80 14 70 13 65 15 50 65 65 
3C165 16 80 14 70 13 65 15 50 70 70 
3C171 10 50 16 80 12 60 15 50 65 65 
3C172 10 50 16 80 12 60 15 50 75 75 
3C173 10 50 16 80 12 60 20 67 90 90 
3C174 10 50 16 80 12 60 10 33 75 75 
3C251 14 70 18 90 13 65 15 50 50 50 
3C252 14 70 18 90 13 65 15 50 60 60 
3C253 14 70 18 90 13 65 20 67 70 70 
3C254 14 70 18 90 13 65 1 3 50 50 
3C271 16 80 18 90 17 85 25 83 85 85 
3C272 16 80 18 90 17 85 0 0 50 50 
3C273 16 80 18 90 17 85 10 33 70 70 
3C274 16 80 18 90 17 85 15 50 50 50 
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Team Case 1 (T) Case 1 (%) Case 2 (T) Case2 (%) Case 3 (T) Case3 (%) Case 4 (I) Case4 (%) Exam (I) Exam (%) 
3C281 13 65 17 85 13 65 15 50 65 65 
3C282 13 65 17 85 13 65 15 50 40 40 
3C283 13 65 17 85 13 65 5 17 50 50 
3C284 13 65 17 85 13 65 15 50 55 55 
3C285 13 65 17 85 13 65 15 50 65 65 
3C286 13 65 17 85 13 65 15 50 65 65 
3D191 14 70 14 70 14 70 5 17 60 60 
3D192 14 70 14 70 14 70 1 3 75 75 
3D193 14 70 14 70 14 70 15 50 60 60 
3D194 14 70 14 70 14 70 15 50 60 60 
3D195 14 70 14 70 14 70 15 50 65 65 
3D196 14 70 14 70 14 70 15 50 70 70 
3D201 14 70 18 90 14 70 5 17 60 60 
3D202 14 70 18 90 14 70 15 50 70 70 
3D203 14 70 18 90 14 70 20 67 70 70 
3D204 14 70 18 90 14 70 15 50 85 85 
3D205 14 70 18 90 14 70 1 3 55 55 
3D221 13 65 16 80 13 65 20 67 75 75 
3D222 13 65 16 80 13 65 10 33 65 65 
3D223 13 65 16 80 13 65 20 67 75 75 
3D224 13 65 16 80 13 65 15 50 75 75 
3D23 14 70 20 100 19 95 15 50 80 80 
3D24 14 70 20 100 19 95 0 0 60 60 
3D341 14 70 16 80 13 65 15 50 65 65 
3D342 14 70 16 80 13 65 24 80 70 70 
3D343 14 70 16 80 13 65 10 33 65 65 
3D344 14 70 16 80 13 65 15 50 70 70 
4A21 18 72 18 72     26 65 50 50 
4A22 18 72 18 72     29 73 60 60 
4A23 18 72 18 72     29 73 70 70 
4A31 20 80 20 80     34 85 65 65 
4A32 20 80 20 80     24 60 75 75 
4A33 20 80 20 80     35 88 55 55 
4A34 20 80 20 80     22 55 65 65 
4A351 19 76 19 76     25 63 60 60 
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Team Case 1 (T) Case 1 (%) Case 2 (T) Case2 (%) Case 3 (T) Case3 (%) Case 4 (I) Case4 (%) Exam (I) Exam (%) 
4A352 19 76 19 76     35 88 85 85 
4A51 20 80 20 80     28 70 70 70 
4A52 20 80 20 80     38 95 85 85 
4A53 20 80 20 80     18 45 70 70 
4A54 20 80 20 80     30 75 65 65 
4A61 13 52 13 52     30 75 70 70 
4A62 13 52 13 52     25 63 70 70 
4A63 13 52 13 52     29 73 70 70 
4A64 13 52 13 52     34 85 60 60 
4A65 13 52 13 52     31 78 90 90 
4B81 12 48 19 76     29 73 65 65 
4B82 12 48 19 76     34 85 80 80 

4C141 22 88 19 76     30 75 80 80 
4C142 22 88 19 76     29 73 80 80 
4C143 22 88 19 76     29 73 65 65 
4C161 19 76 21 84     37 93 80 80 
4C162 19 76 21 84     29 73 50 50 
4C181 17 68 20 80     28 70 60 60 
4C182 17 68 20 80     22 55 55 55 
4D201 17 68 13 52     33 83 60 60 
4D202 17 68 13 52     30 75 50 50 
4D203 17 68 13 52     26 65 60 60 
4D204 17 68 13 52     35 88 65 65 
4D221 18 72 23 92     26 65 60 60 
4D222 18 72 23 92     32 80 55 55 
4D223 18 72 23 92     30 75 55 55 
4D231 20 80 22 88     26 65 75 75 
4D232 20 80 22 88     23 58 55 55 
4D241 17 68 24 96     34 85 70 70 
4D242 17 68 24 96     28 70 55 55 
4D243 17 68 24 96     29 73 50 50 
4D341 23 92 20 80     34 85 70 70 
4D342 23 92 20 80     36 90 80 80 
4D343 23 92 20 80     31 78 75 75 
4E261 21 84 17 68     24 60 65 65 

 



 66 

Team Case 1 (T) Case 1 (%) Case 2 (T) Case2 (%) Case 3 (T) Case3 (%) Case 4 (I) Case4 (%) Exam (I) Exam (%) 
4E262 21 84 17 68     27 68 55 55 
4E263 21 84 17 68     36 90 75 75 
4E264 21 84 17 68     10 25 60 60 
4E271 17 68 18 72     35 88 50 50 
4E272 17 68 18 72     30 75 50 50 
4E273 17 68 18 72     39 98 80 80 
4E274 17 68 18 72     24 60 50 50 
4E281 19 76 17 68     29 73 55 55 
4E282 19 76 17 68     22 55 60 60 
4E291 20 80 17 68     19 48 50 50 
4E292 20 80 17 68     20 50 50 50 
4E301 20 80 21 84     32 80 70 70 
4E302 20 80 21 84     24 60 65 65 
4E303 20 80 21 84     25 63 50 50 
4E304 20 80 21 84     24 60 75 75 
4E305 20 80 21 84     35 88 70 70 
4E311 17 68 20 80     30 75 60 60 
4E312 17 68 20 80     17 43 55 55 
4E321 18 72 19 76     22 55 50 50 
4E322 18 72 19 76     21 53 65 65 
4E323 18 72 19 76     25 63 80 80 
4E324 18 72 19 76     33 83 60 60 
5A11 18 72 20 80     35 88 67 67 
5A12 18 72 20 80     23 56 63 63 
5A13 18 72 20 80     15 38 60 60 
5A14 18 72 20 80     30 75 81 81 
5A15 18 72 20 80     20 50 66 66 
5A21 21 84 19 76     18 44 83 83 
5A22 21 84 19 76     28 69 75 75 
5A23 21 84 19 76     25 63 60 60 
5A24 21 84 19 76     28 69 65 65 
5A25 21 84 19 76     33 81 59 59 
5A31 19 76 20 80     15 38 75 75 
5A32 19 76 20 80     28 69 76 76 
5A33 19 76 20 80     23 56 68 68 

 



 67 

Team Case 1 (T) Case 1 (%) Case 2 (T) Case2 (%) Case 3 (T) Case3 (%) Case 4 (I) Case4 (%) Exam (I) Exam (%) 
5A34 19 76 20 80     18 44 76 76 
5A35 19 76 20 80     26 65 67 67 
5A51 22 88 19 76     18 44 66 66 
5A52 22 88 19 76     25 63 77 77 
5A53 22 88 19 76     30 75 70 70 
5A61 22 88 12 48     23 56 66 66 
5A62 22 88 12 48     23 56 70 70 
5A63 22 88 12 48     28 69 69 69 
5A64 22 88 12 48     33 81 55 55 
5A65 22 88 12 48     25 63 51 51 
5A66 22 88 12 48     20 50 62 62 
5B11 22 88 18 72     25 63 60 60 
5B12 22 88 18 72     20 50 66 66 
5B13 22 88 18 72     28 69 56 56 
5B14 22 88 18 72     25 63 75 75 
5B21 19 76 24 96     35 88 69 69 
5B22 19 76 24 96     23 56 50 50 
5B23 19 76 24 96     23 56 76 76 
5B31 20 80 15 60     15 38 60 60 
5B32 20 80 15 60     25 63 0 0 
5B33 20 80 15 60     20 50 55 55 
5B41 22 88 18 72     23 56 50 50 
5B42 22 88 18 72     15 38 53 53 
5B43 22 88 18 72     33 81 65 65 
5B51 20 80 20 80     40 100 70 70 
5B52 20 80 20 80     33 81 77 77 
5B53 20 80 20 80     33 81 75 75 
5B54 20 80 20 80     38 94 79 79 
5C11 19 76 18 72     25 63 67 67 
5C12 19 76 18 72     23 56 66 66 
5C13 19 76 18 72     20 50 53 53 
5C14 19 76 18 72     23 56 60 60 
5C21 20 80 22 88     18 44 82 82 
5C22 20 80 22 88     33 81 79 79 
5C41 17 68 17 68     15 38 61 61 
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Team Case 1 (T) Case 1 (%) Case 2 (T) Case2 (%) Case 3 (T) Case3 (%) Case 4 (I) Case4 (%) Exam (I) Exam (%) 
5C42 17 68 17 68     23 56 77 77 
5C51 19 76 20 80     40 100 67 67 
5C52 19 76 20 80     30 75 69 69 
5C53 19 76 20 80     35 88 95 95 
5D21 17 68 13 52     18 44 60 60 
5D22 17 68 13 52     25 63 68 68 
5D31 20 80 20 80     25 63 65 65 
5D32 20 80 20 80     13 31 62 62 
5D51 21 84 14 56     38 94 82 82 
5D52 21 84 14 56     30 75 75 75 
5D53 21 84 14 56     20 50 62 62 
5D54 21 84 14 56     30 75 64 64 
5D55 21 84 14 56     20 50 58 58 
5D61 17 68 16 64     15 38 54 54 
5D62 17 68 16 64     20 50 66 66 
5D63 17 68 16 64     18 44 57 57 
5D64 17 68 16 64     18 44 67 67 
5D65 17 68 16 64     28 69 76 76 
5E11 22 88 19 76     10 25 65 65 
5E12 22 88 19 76     33 81 62 62 
5E13 22 88 19 76     25 63 75 75 
5E14 22 88 19 76     25 63 69 69 
5E15 22 88 19 76     20 50 51 51 
5E16 22 88 19 76     25 63 70 70 
5E21 21 84 22 88     28 69 50 50 
5E22 21 84 22 88     23 56 75 75 
5E23 21 84 22 88     35 88 60 60 
5E24 21 84 22 88     28 69 76 76 
5E25 21 84 22 88     35 88 68 68 
5E31 20 80 20 80     20 50 66 66 
5E32 20 80 20 80     20 50 58 58 
5E33 20 80 20 80     23 56 68 68 
5E34 20 80 20 80     23 56 66 66 
5E41 20 80 19 76     30 75 69 69 
5E42 20 80 19 76     26 65 50 50 

 



 69 

Team Case 1 (T) Case 1 (%) Case 2 (T) Case2 (%) Case 3 (T) Case3 (%) Case 4 (I) Case4 (%) Exam (I) Exam (%) 
5E51 17 68 20 80     23 56 67 67 
5E52 17 68 20 80     28 70 68 68 
5E53 17 68 20 80     28 70 75 75 
5F11 21 84 22 88     15 38 55 55 
5F12 21 84 22 88     18 44 70 70 
5F13 21 84 22 88     18 44 61 61 
5F14 21 84 22 88     33 81 62 62 
5F15 21 84 22 88     23 56 79 79 
5F41 18 72 20 80     30 75 68 68 
5F42 18 72 20 80     20 50 64 64 
5F43 18 72 20 80     15 38 66 66 
5F44 18 72 20 80     25 63 69 69 
5F61 20 80 25 100     25 63 82 82 
5F62 20 80 25 100     30 75 75 75 
6A01 20 80 21 84     33 83 62 73 
6A02 20 80 21 84     17 43 36 42 
6A03 20 80 21 84     30 75 47 55 
6A21 19 76 20 80     30 75 73 86 
6A22 19 76 20 80     29 73 73 86 
6A41 16 64 20 80     18 45 40 47 
6A42 16 64 20 80     18 45 54 64 
6B101 18 72 23 92     21 53 54 64 
6B102 18 72 23 92     27 68 41 48 
6B121 15 60 20 80     28 70 57 67 
6B122 15 60 20 80     33 83 74 87 
6B71 21 84 16 64     0 0 58 68 
6B72 21 84 16 64     26 65 55 65 
6B81 21 84 20 80     32 80 64 75 
6B82 21 84 20 80     34 85 75 88 
6B83 21 84 20 80     35 88 66 78 

6C141 22 88 23 92     34 85 67 79 
6C142 22 88 23 92     33 83 59 69 
6C151 22 88 21 84     35 88 70 82 
6C152 22 88 21 84     33 83 65 76 
6C171 19 76 25 100     29 73 61 72 
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Team Case 1 (T) Case 1 (%) Case 2 (T) Case2 (%) Case 3 (T) Case3 (%) Case 4 (I) Case4 (%) Exam (I) Exam (%) 
6C172 19 76 25 100     39 98 78 92 
6C381 19 76 22 88     23 58 54 64 
6C382 19 76 22 88     28 70 61 72 
6C383 19 76 22 88     0 0 60 71 
6C384 19 76 22 88     27 68 43 51 
6D191 21 84 22 88     35 88 68 80 
6D192 21 84 22 88     34 85 69 81 
6D201 19 76 20 80     28 70 49 58 
6D202 19 76 20 80     29 73 57 67 
6D211 21 84 22 88     27 68 57 67 
6D212 21 84 22 88     31 78 62 73 
6D213 21 84 22 88     28 70 53 62 
6D231 21 84 23 92     38 95 64 75 
6D232 21 84 23 92     30 75 68 80 
6D233 21 84 23 92     33 83 60 71 
6E271 18 72 16 64     25 63 50 59 
6E272 18 72 16 64     25 63 48 56 
6E273 18 72 16 64     35 88 65 76 
6E291 18 72 21 84     37 93 71 84 
6E292 18 72 21 84     27 68 61 72 
7A11 14 70 17 85     28 56 56 70 
7A12 14 70 17 85     30 60 54 68 
7A13 14 70 17 85     35 70 60 75 
7A14 14 70 17 85     32 64 64 80 
7A15 14 70 17 85     26 52 56 70 
7A21 18 90 18 90     36 72 55 69 
7A22 18 90 18 90     33 66 70 88 
7A23 18 90 18 90     26 52 60 75 
7A24 18 90 18 90     35 70 68 85 
7A25 18 90 18 90     30 60 40 50 
7A31 15 75 14 70     30 60 55 69 
7A32 15 75 14 70     28 56 34 43 
7A33 15 75 14 70     34 68 55 69 
7A41 14 70 18 90     33 66 55 69 
7A42 14 70 18 90     30 60 45 56 
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Team Case 1 (T) Case 1 (%) Case 2 (T) Case2 (%) Case 3 (T) Case3 (%) Case 4 (I) Case4 (%) Exam (I) Exam (%) 
7A43 14 70 18 90     34 68 54 68 
7A44 14 70 18 90     28 56 45 56 
7B11 20 100 17 85     28 56 40 50 
7B12 20 100 17 85     35 70 55 69 
7B13 20 100 17 85     30 60 34 43 
7B14 20 100 17 85     26 52 53 66 
7B15 20 100 17 85     28 56 46 58 
7B21 16 80 18 90     35 70 35 44 
7B22 16 80 18 90     41 82 45 56 
7B23 16 80 18 90     28 56 40 50 
7B24 16 80 18 90     38 76 56 70 
7B41 18 90 19 95     40 79 57 71 
7B42 18 90 19 95     28 56 46 58 
7B43 18 90 19 95     32 64 55 69 
7B44 18 90 19 95     38 75 65 81 
7B45 18 90 19 95     25 50 40 50 
7B51 16 80 17 85     31 62 55 69 
7B52 16 80 17 85     41 82 64 80 
7B53 16 80 17 85     35 70 60 75 
7B54 16 80 17 85     35 70 34 43 
7B55 16 80 17 85     34 68 53 66 
7B56 16 80 17 85     38 75 72 90 
7C11 13 65 14 70     29 58 47 59 
7C12 13 65 14 70     18 36 60 75 
7C13 13 65 14 70     33 66 56 70 
7C21 17 85 19 95     30 60 60 75 
7C22 17 85 19 95     40 80 63 79 
7C23 17 85 19 95     30 60 56 70 
7C24 17 85 19 95     41 82 70 88 
7C25 17 85 19 95     32 64 52 65 
7C31 12 60 16 80     35 69 43 54 
7C32 12 60 16 80     41 82 53 66 
7C33 12 60 16 80     28 56 51 64 
7C34 12 60 16 80     38 75 66 83 
7C35 12 60 16 80     38 75 60 75 
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Team Case 1 (T) Case 1 (%) Case 2 (T) Case2 (%) Case 3 (T) Case3 (%) Case 4 (I) Case4 (%) Exam (I) Exam (%) 
7C36 12 60 16 80     38 76 56 70 
7C37 12 60 16 80     36 72 41 51 
7C38 12 60 16 80     38 76 63 79 
7D11 14 70 18 90     33 66 43 54 
7D12 14 70 18 90     33 66 60 75 
7D13 14 70 18 90     33 66 42 53 
7D14 14 70 18 90     30 60 52 65 
7D15 14 70 18 90     33 66 53 66 
7D16 14 70 18 90     18 36 52 65 
7D21 15 75 19 95     39 78 60 75 
7D22 15 75 19 95     26 52 55 69 
7D23 15 75 19 95     28 56 48 60 
7D31 18 90 16 80     18 36 52 65 
7D32 18 90 16 80     22 44 46 58 
7D33 18 90 16 80     34 68 40 50 
7D34 18 90 16 80     37 74 50 63 
7D35 18 90 16 80     35 69 68 85 
7D51 13 65 18 90     32 64 33 41 
7D52 13 65 18 90     40 80 63 79 
7D53 13 65 18 90     35 70 50 63 
7D54 13 65 18 90     32 64 48 60 
7E11 13 65 16 80     36 72 43 54 
7E12 13 65 16 80     28 56 51 64 
7E13 13 65 16 80     30 60 45 56 
7E14 13 65 16 80     32 64 57 71 
7E31 13 65 18 90     28 56 35 44 
7E32 13 65 18 90     20 40 57 71 
7E33 13 65 18 90     30 60 55 69 
7E34 13 65 18 90     35 69 46 58 
7E35 13 65 18 90     35 69 73 91 
7E51 11 55 16 80     32 64 43 54 
7E52 11 55 16 80     30 60 47 59 
7E53 11 55 16 80     26 52 57 71 
7E61 12 60 19 95     39 77 62 78 
7E62 12 60 19 95     40 79 47 59 
7E63 12 60 19 95     25 50 48 60 
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EXERCISE 1 

Questions 1- 3 

                     Three men (Tom, Peter and Jack) and three women (Eliza, Anne and 
Karen) are spending a few months at a hillside. They are to stay in a row of nine cottages, 
each one living in his or her own cottage. There are no others staying in the same row of 
houses. 

a. Anne, Tom and Jack do not want to stay in any cottage, which is at the end of the 
row. 

b. Eliza and Anne are unwilling to stay besides any occupied cottage.. 
c. Karen is next to Peter and Jack. 
d. Between Anne and Jack's cottage there is just one vacant house. 
e. None of the girls occupy adjacent cottages. 
f. The house occupied by Tom is next to an end cottage. 

1. Which of the above statements can be said to have been derived from two other 
statements? 

A. Statement 1 
B. Statement 2 
C. Statement 3 
D. Statement 5 
E. Statement 6 

2. How many of them occupy cottages next to a vacant cottage? 
A. 2 
B. 3 
C. 4 
D. 5 
E. 6 

3. Which among these statement(s) are true? 
I. Anne is between Eliza and Jack. 

II. At the most four persons can have occupied cottages on either side of them. . 
III. Tom stays besides Peter. 
D. I only 
E. II only 
F. I and III only 
G. II and III only 
H. I, II and III 
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Questions 4-8 

Two or more essences out of a stock of five essences-- L, M, N, O, and P are used in 
making all perfumes by a manufacturer. He has learned that for a blend of essences to be 
agreeable it should comply with all the rules listed below. 

A perfume containing L, should also contain the essence N, and the quantity of N should 
be twice as that of L.  
A perfume containing M, must also have O as one of its components and they should be 
in equal proportion.  
A single perfume should never contain N as well as O.  
O and P should not be used together.  
A perfume containing the essence P should contain P in such a proportion that the total 
amount of P present should be greater than the total amount of the other essence or 
essences used. 

4. Among the following which is an agreeable formula for a perfume? 

A. One part L, one part P 
B. Two parts M, two parts L 
C. Three parts N, three parts L 
D. Four parts O, four parts M 
E. Five parts P, five parts M 

5. Adding more amount of essence N will make which of the following perfumes 
agreeable? 

A. One part L, one part N, five parts P 
B. Two parts M, two parts N, two parts P 
C. One part M, one part N, one part P 
D. Two parts M, one part N, four parts P 
E. Two parts N, one part O, three parts P 

6. Among the following, the addition of which combination would make an un-
agreeable perfume containing two parts N and one part P agreeable? 

(A) One part L (B) One part M (C) Two parts N (D) One part O (E) Two 
parts P 

7. Among the following which combination cannot be used together in an agreeable 
perfume containing two or more essences? 

a. L and M 
b. L and N 
c. L and P 
d. M and O 
e. P and N 
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8. Among the below mentioned formulas, which can be made agreeable by the 
eliminating some or all of one essence? 

a. One part L, one part M, one part N, four parts P 
b. One part L, two parts N, one part O, four parts P 
c. One part L, one part M, one part O, one part P 
d. Two parts L, two parts N, one part O, two parts P 

Two parts M, one part N, two 
( Exercise 1 is retrieved from http://www.bharatstudent.com/study-
india/Analytical%20&%20Logical%20Reasoning.pdf on 10th of Novembre 2008 at 16:00) 
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EXERCISE 2 
 
 
0   24 H in a D    =  24 Hours in a Day     
1  26 L of the A   = 
2  7 D of the W   = 
3  7 W of the W   = 
4  12 S of the Z   = 
5  66 B of the B   = 
6  52 C in a P (W J)   = 
7  13 S in the U S F   = 
8  18 H on a G C   = 
9  39 B of the O T   = 
10  5 T on a F    = 
11  90 D in a R A   = 
12  3 B M (S H T R)   = 
14  15 P in a R T  =    
15  3 W on a T    = 
16  100 C in a D   = 
17  11 P in a F (S) T   = 
18  12 M in a Y    = 
19  13 is U F S    = 
20  8 T on an O    = 
21  29 D in F in a L Y   = 
22  27 B in the N T   = 
23  365 D in a Y   = 
24  13 L in a B D   = 
25  52 W in a Y    = 
26  9 L of a C    = 
27  60 M in an H   = 
28  23 P of C in the H B = 
29  64 S on a C B   = 
30  9 P in S A    = 
31  6 B to an O in C   = 
32  1000 Y in a M   = 
33  15 M on a D M C  =  
 


