
`                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
Studying the Effects of Group-Heterogeneity on Group Performances
‘Too many cooks spoil the broth’ vs. ‘Two minds are better than one’: Which side are you on?
Dr. Ram Roy, Senior Lecturer in Management
 Eastern Institute of Technology
Taradale, Napier, rroy@eit.ac.nz
Studying the Effects of Group-Heterogeneity on Group Performances
‘Too many cooks spoil the broth’ vs. ‘Two minds are better than one’: Which side are you on?
Keywords: group, performance, diversity
Abstract
Working in a group can range from pure fun to absolute frustration with many other descriptors in between. It is a very hard and complex process for an instructor to decide the optimal size and the right mix of students in a group for the group based assignments. This paper investigates the effect of diversity in a group on its overall performance in a classroom environment.  Here, the classroom situation of the course Strategic Management has been used as a business environment, and different groups of students have been treated as various companies trying to compete against  each other in the given business environment.  In this paper, the data for three years for this course have been collected and analysed. This approach allows us to demonstrate a variety of aspects such as division of labour, communication and coordination, leadership, group dynamics, performance appraisal, formal and informal communication, and control.  Students’ understanding of these concepts is greatly enhanced as they are able to relate and apply theory to practice immediately. The main objective behind this investigation is to find out the effects of group diversity on the group performance. Some of the factors included in the study are: male-female ratio, group sizes, and various mixes of domestic and international students. The study finds out if the diversity factors enhance or obstruct the group performance, or whether small or large sized group is better for the group performance?  Research may provide readers with some insightful clues on deciding the right group-mix, and  the right group size for effective teaching learning process. 
1. Introduction                                                                                                                                                                                               
Strategic Management is taught as one of the core courses at BBS level seven at Eastern Institute of Technology (EIT) where the classroom is treated as a business environment in which various groups of students compete against each other for their market share.  This course is supported by Mikes-Bikes which is a business simulation game where students need to enter their decisions on marketing mix, amount of investment on product design, advertisement, production, etc. just the way they would do in real life business.  This method is one of the most powerful pedagogies for teaching management in that it allows students to understand a variety of aspects of organisational life such as division of labour, coordination, leadership, group dynamics, performance appraisal, formal and informal communication, and control.  Students get a chance to relate, understand, and apply theoretical concepts to practical situations. The Lecturer acts as Chief Executive Officer (CEO) of the organisation and is responsible for the overall functioning of the groups in the organisation (the course).  In addition, each group has a General Manager (GM) who initially selects the team members and then reports to the CEO on the activities and progress of the group. These groups are used for the case study (Assignment 2A) and NetMike (Assignment 1B) as given in Table 1. 
Team Formation: During the first two weeks of the semester, all students are required to submit an Employment Application to the CEO.  This application identifies the student’s career objectives (manager versus subordinate/spokesperson), functional area(s) of interest, work experience, educational background, and any other information the student considers pertinent to the job. Students applying for GM positions are also required to provide the CEO with a brief summary of their managerial objectives, style and philosophy.
General Manager Selection: As CEO, the lecturer examines the job applications of the students and selects the suitable candidates for the positions of GMs.  The criteria used in selecting GMs include scholastic performance, extra-curricular activities, work experience, number of business courses taken, communication skills, apparent motivation and professionalism.  Importantly, managerial experience is not included as a criterion for selection in this case since the purpose of this approach is to provide managerial experience. Indeed, if two candidates were equivalent in every respect except managerial experience, the CEO would rather favour the less experienced candidate.  All persons applying for GM positions will be provided with feedback on the reasons why they were or were not selected.  The purpose of this feedback is to better prepare students for securing a desired position upon graduation.
Responsibilities of GMs: Whilst the CEO is ultimately responsible for students’ instruction and evaluation, some authority for directing group members is also delegated to the GMs.  For example, they are given the authority to select team members and coordinate the assignment of tasks within groups.  GMs who perform well will have the opportunity to earn a “performance bonus” of up to five course marks. The applications of all students who either applied to be subordinates or who were not selected as GMs are made available to the selected GMs.  Within one week, a meeting is called under the chairmanship of the CEO in which GMs will select their team members.
Responsibilities of Team Members: Once selected, the members of the teams are required to cooperate with each other and the GM in performing assigned activities.  The work group setting is designed to provide members with experience in working with a “boss” and their peers to accomplish specified goals.  The contributions of members are required to achieve synergy, goal accomplishment, and high levels of member satisfaction.  Typical member activities include reading relevant materials, completing group exercises, contributing and critiquing ideas, writing case sections, preparing audiovisual aids, making presentations, typing, proofreading and editing. At the end of the course, team members provide numerical and qualitative evaluations of their GMs’ performances to the CEO.  Based on these feedback and the CEO’s own observations, the GMs are awarded a performance bonus of up to 5 course marks.
Table 1: Marks distribution for the course
	Assignment Types
	Weighting %

	Assignment 1A Solo Mike Score  &  Employment Application
	05

	Assignment 2A Case Study (Group Report)
	25

	Assignment 1B Net Mike Team Review (Group Based)
	20

	Assignment 2B Case Study Individual Report
	30

	Final Examination (2 hours individual based)
	20

	Total:
	100


2. Literature Review
The workforce in many industrialized countries has become increasingly heterogeneous in terms of their ethnic, cultural, social and educational backgrounds. Managing such diversity successfully is a real challenge for managers and organisations. Researchers are working hard to understand how work group composition influences team performance. They all agree that diversity is extremely difficult to study in organizational settings because it raises issues which are sensitive and difficult to discuss. Further, organisations are reluctant to share their experiences or data due to the fear of potential litigation.  The relationship between diversity and the performance is more complex than is implied by popular rhetoric. Research indicates that diversity can affect  group performance both negatively and positively. With this broad perspective in mind, the author has collected some evidential papers which are either in favour of or against the popular belief that diversity affects group performance positively.
Against the belief
The empirical literature does not support the popular beliefs that more diverse groups, teams, or business units necessarily perform better, feel more committed to their organisations, or experience higher levels of satisfaction. Instead, the evidence favours a mixed opinion in the sense that diversity may produce more conflict and employee turnover on one hand, and more creativity and innovation on the other. Research also suggests that there may be no direct positive or negative relationship between diversity and performance outcomes. In some groups, diversity may improve performance, while in others it may affect performance negatively (Kochan et al., 2002). 
Conflict and negative interactions during the decision making process may interfere with the group’s processes and performance. For example, Chatman et al. report that division and dissolution are factors that can interfere with a group’s processes and performance (Chatman[1991], Tajfel & Turner[1979], Elsass & Graves[1997]; cited in Avigdor et al., 2007).
It seems that in a heterogeneous group, the members may not be adequately familiar with each other which might affect the group performance negatively. This assumption is supported by Goodman and Leyden (1991) who examined the effects of familiarity on group productivity. Familiarity refers to the specific knowledge workers have of their jobs, co-workers, and work environment. Based on a study for 26 crews in two underground coal mines, Goodman and Leyden, (1991) observed that lower levels of familiarity are associated with lower productivity.
For the belief
It seems well known that groups often make better decisions than individuals do. For example, Hill (1982) reported that ‘group performance was generally qualitatively and quantitatively superior to the performance of the average individual. Similarly, Haner et al. suggests that group differences encourage creativity and engagement (Haner[2005], Yap, Chai, & Lemaire[2005]).
Other researchers suggest that group processes such as voice, fairness, and communication have shown positive associations between diversity and performance (Jehn & Bezrukova[2004], Mor-Barak et al. [1998], Pearce & Randel[2004]; cited in Avigdor et al., 2007). Research also suggests that group performance is directly affected by the quality of interactions among group members (Stewart & Johnson[2006], Swann, Kwan, Polzer, & Milton[2003]; cited in Avigdor et al., 2007).
Lim, J. and Zhong, Y. (2006) in their study found that the direction of relationship between perceived cultural diversity and performance reversed from negative to positive as a result of leadership. Learners in perceived heterogeneous groups tend to avoid expressing their opinions. But, leaders can help members to achieve better performance by enhancing participation (Alavi & Leidner[2001]; cited in Lim et al. 2006). 
Mixed bag
Companies are recognizing the need to leverage their diversity in the context of globalization to maintain a competitive edge in the marketplace (Roberson, 2006). However, organizational scholars have not been able to establish a link between diversity and performance in groups, because research has produced mixed results. Some studies have shown that diversity can have negative effects on performance (e.g., Ancona & Caldwell[1992]; cited in Avigdor et al., 2007), whereas others have shown that diverse groups outperformed homogenous groups (Cox, Lobel, & McLeod, 1991). Milliken and Martins put these contradictory results succinctly saying, “. . .diversity appears to be a double-edged sword, increasing the opportunity for creativity as well as the likelihood that group members will be dissatisfied and fail to identify with the group” (1996: 403). Indeed, studies in the last ten years have continued to show such mixed results, and contemporary investigations of the diversity-performance link (Jehn & Bezrukova, 2004) typically find that the relationship depends on various process and contextual factors (cited in Avigdor et al., 2007).
The “business case” for diversity has shown that, when properly managed, diversity in the workplace can increase profitability for the company (Hays-Thomas, 2004) and inclusion in the workplace can impact organisational effectiveness (Ferdman & Davidson, 2002). The direct effect of diversity in groups, however, continues to be elusive. Researchers argue that, in a diverse team, inclusion is a strong predictor of performance because the group has access to increased resources from different members to the degree that they experience a sense of belonging, safety, voice, and participation in decision-making. When people feel included, they apply themselves more to the task at hand, resulting in increased contribution to the group’s resources. In addition, if these resources are shared, there will more likely be a higher level of performance efficiency such as more sales, fewer customer complaints, and less absenteeism.
Implications of the findings
The analysis by Baer et al. (2007) of 2260 management teams of U.S. equity funds shows that the impact of diversity on performance depends on the diversity dimension being investigated. While social diversity impacts the performance negatively, informational diversity affects it positively. This helps to explain some of the contradictory evidence regarding the impact of group diversity on performance reported in earlier studies. Baer et al.’s findings have important implications for the optimal composition of work groups. Teams with members having different industry tenure and different education outperform teams that are homogenous in terms of industry tenure and education. Further, single-gender teams outperform mixed-gender teams. Age diversity has no significant effect on the performance (Baer et al., 2007).
Taking a cue from the mixed findings by different researchers, the present paper has investigated the linkages between group diversity and group performance in a tertiary level class environment. 
3. Methodology & Data collection
This study is based on the number of students enrolled in a level 7 course - Strategic Management which has two individual and two group assignments. The number of groups in the past three years has been 4, 6, and 8 respectively based on the number of students enrolled (Table 3). Each group consisted of 5 to 6 students coming from domestic and overseas environments. The marks obtained by each group in different years have been recorded for analysis with a view to investigate the following: 
(a) The effects of diversity in the group on the group performances. 
(b) Differences in performance between heterogeneous and homogeneous work groups.
(c) Differences in peer evaluation scores for heterogeneous and homogeneous groups.
(d) Possible reasons behind these differences.
Diversity takes into account the following forms: (i) male-female ratio in the group; (ii) group size (no. of people in a group); (iii) diversity of the group (in terms of ethnicity, nationality, linguistic and cultural backgrounds). Let Gij = group j in the year i, then for the three consecutive years, the various groups can be as shown in Table 2. G11 means group 1 in the year 1; G21 means group 1 in the year 2;  G34 means group 4 in the year 3; and so on.
   Table 2 Groups in three consecutive years of Strategic Management Assignments
	
	Year 1
	Year 2
	Year 3

	Groups
	G11 G12 G13 G14
	G21 G22 G23 G24 G25 G26
	G31 G32 G33 G34 G35 G36 G37 G38


It is quite logical to think that the group score will depend on the core capabilities, contributions, and the quality of contribution of the members of the group. The weight of individual’s contribution in a group will depend on its relevance to the group task on hand, their subjects’ background; cooperation with group members; communication skills; attendance and participation in the group meeting or task; time devoted to the group task, etc. It is not very hard to believe that each member in a group will have different capabilities and their weights should be selected differently. Taking weights into account, the group scores could be written as given below:
Scores for the groups in year 1 (assuming 5 members in a group)
SG11 = W111 G111 + W112G112 + W113G113 + W114G114 + W115G115 
SG12 = W121 G121 + W122G122 + W123G123 + W124G124 + W125G125
....................................................................................................
SG14 = W141 G141 + W142G142 + W143G143 + W144G144 + W145G145............................................................ (1)
Scores for the groups in year 2 (assuming 6 members in a group)
SG21 = W211 G211 + W212G212 + W213G213 + W214G214 + W215G215 + W216G216
....................................................................................................................
SG26 = W261 G261 + W262G262 + W263G263 + W264G264 + W265G265 + W266G266......................................... (2)
Mathematically, the score of group j in the year i = SGij = ∑WijkGijk; where Wijk is the weight assigned to member k of the group j in the year i. But, how can we  determine the weights in a class room situation? This is a daunting task, but weightings could be roughly estimated based on the individuals’ past performances and the marks they obtained in subjects relevant to the group task(s) at hand.
4. Data Analysis
It is noted from the data (Table 3) that the number of groups formed in different years are different, depending on the number of students registered for the course in a particular year. The number of students per group is also different (sometimes this happens when someone drops the course after the groups are formed). Other variables in a group include the age, linguistic background, cultural differences, nationality, gender, and learning styles.
Figure 1 shows some correlation between the group sizes and group performances. However, it assumes that all groups have similar level of capabilities which may be untrue. As seen here, a group size of 4 gives a better performance than group sizes of 5 and 6. So, does this support the old saying ‘too many cooks spoil the broth’? Or, could diminished performance be merely due to the increased complexity of coordination and communication in a larger group?
It is also obvious from Figure 2 that lower male/female ratios (0.5 to 0.67) are associated with greater inconsistency in performance levels as compared with higher m/f ratios (1 and above). This may suggest that the presence of more males in a group could enhance the group performance.
Figure 3 indicates that groups 1  and2 have the same 20% of international students; however their performance levels differ by 16%. Similarly, Figure 4 shows that groups 1and 2 have contain  33% international students, but their performance levels differ by 11%. It may be concluded that group performances are affected not only by the % of international students in a group, but by other factors such as individual capabilities and commitments. 
Figure 3 also indicates that groups with no international students (homogeneous groups) have shown better overall performances compared with heterogeneous groups in year 2007. Similarly, in 2008 (Figure 4), it is obvious that the group with no international students (homogeneous groups) have shown very close to the best overall performance in the group assignments. We need to examine the results for 2009 first to confirm if there is any trend in this performance. 
From Figure 5, it is observed through groups 1, 2, 3 and 4 that by decreasing the percentage of international students in groups, one can expect the group performance to rise consistently.  However, this assumption is weakened when we look at groups 5 and 6, where performance levels remain unaffected with the reduction in the percentage of international students. Group 7, however, provides some hope to the supporter of previous conclusion. Even in year 2009, the homogeneous group has shown performance very close to the best overall performance in the group based assignments. This could perhaps be due to better communication and coordination in homogeneous groups, which is also confirmed by other researchers.
5. Conclusions
The research does not give us a clear picture of the effects of group diversity on group performance. As the data of last three years show, the performance trend is inconsistent. For example, in 2007, the homogeneous groups achieved better scores than the heterogeneous ones. However, in 2008, there was no such clear trend, as both homogenous and heterogeneous groups performed better. But, in 2009 again, the homogenous groups were better performers although not consistently. 
The poor performance by heterogeneous groups is largely due to the fact that overseas students have different prior learning in areas such as writing, referencing, and linguistic skills. Other individual attributes include capability, analytical and communication skills, and cultural barriers. It is expected that some international students might feel shy in voicing their opinions in a group environment due to inadequate communication skills (English being their second language), and cultural differences – for instance, some may not give opinions due to the fear of offending. The quality of outcomes can certainly be affected if members do not give their opinions on issues related to performance.
Personal problems of overseas students are quite obvious. They have a range of issues to take care in the beginning, such as: initial settling issues; cultural shock; ignorance of local rules and regulations; unfamiliarity with the teaching-learning process; linguistic barriers while communicating with members in diverse groups; work, financial and time pressures, etc. It was also felt that given a choice of group formation, most students favour self-selected groups based on prior familiarity, even though the research suggests that randomly selected groups have better product outcomes, and therefore may receive better grades. What is not clear is whether the students will continue to register such preferences in the face of the results of this study.
Acknowledgement

The author acknowledges the efforts of Professor Mark Neal in proof reading and for his valuable suggestions.
References
Avigdor, A., Braun, D., Konkin, J., Kuzmycz, D., Ferdman, B. M., (2007). Workgroup inclusion, diversity, and Performance, Academy of Management, Philadelphia, January 16, 2007.
Baer, M., Niessen, A. and  Ruenzi, S., (2007). The impact of work group diversity on performance: large sample evidence from the mutual fund industry, Centre for Financial Research, University of Cologne, Germany.
Goodman, P., & Leyden, D. (1991). Familiarity and group productivity. Journal of Applied
Psychology, 76(4), p. 578–579.
Hill, G. W. (1982). Group versus individual performance: Are N = 1 heads better than one?
Psychological Bulletin, 91(3), p. 517–539.
Kochan, T., Bezrukova, K., et al. (2003). The Effects of Diversity on Business Performance: Report of the Diversity Research Network, Human Resource Management, Spring 2003, Vol. 42, No. 1, p. 3-21, Wiley Periodicals, Inc. 
Lim, J. and  Zhong, Y., (2006). The Interaction and Effects of Perceived Cultural Diversity, Group Size, Leadership, and Collaborative Learning Systems: An Experimental Study, Information Resources Management Journal, Volume 19, Issue 4.
Appendix

Table 3: List of students in Strategic Management Course for three consecutive years

	2007
	2008
	2009

	Groups
	Marks in two assignments
	Groups
	Marks in two assignments
	Groups
	Marks in two assignments

	SDF
	
	SDF
	
	SDF
	

	SDF
	M/F= 0/5
	SDF
	
	SOM
	M/F= 2/3

	SDF
	80,90
	SDF
	M/F= 2/4
	SOF
	83, 90

	SDF 
	
	SOM 
	87,88
	SOM
	

	SDF
	
	SDM
	
	SDF
	

	SDM
	
	SDF
	
	SOF
	

	SDF
	M/F= 2/3
	SDM
	
	SOM
	M/F= 2/3

	SDF
	70,80
	SDM
	M/F= 2/3
	SDF
	48, 81

	SOF 
	
	SDF
	83,87
	SOM
	

	SDM
	
	SDF 
	
	SOF
	

	SDF
	
	SDF
	
	SOF
	

	SDF
	M/F= 2/3
	SDM
	
	SDF
	M/F= 2/3

	SDF
	49,69
	SDM
	M/F= 3/2
	SOF
	76, 87

	SDM 
	
	SOM
	85,75
	SOM
	

	SOM
	
	SDF 
	
	SDM
	

	SDM
	
	SDF
	
	SOM
	M/F= 3/1

	SDF
	M/F= 2/2
	SDF
	
	SOM
	87, 87

	SDM
	81,73
	SOM
	M/F= 2/4
	SDF
	

	SOF 
	
	SDF
	80,73
	SDM
	

	
	
	SDM
	
	SDF
	M/F= 2/2

	
	
	SOF
	
	SDM
	76, 87

	
	
	SDF
	
	SDF
	

	
	
	SDM
	
	SDM
	

	
	
	SDM
	M/F= 3/2
	SDM
	

	
	
	SDF
	86,88
	SOF
	M/F= 3/3

	
	
	SDF 
	
	SDM
	76, 87

	
	
	SDM
	
	SDF 
	

	
	
	SDF
	
	SDF
	

	
	
	SDM
	M/F= 2/3
	SOM
	

	
	
	SDF
	86,85
	SDM
	

	
	
	SOM
	
	SOF
	M/F=3/2

	
	
	SDF
	
	SDM
	83,87

	
	
	
	
	SDF 
	

	
	
	
	
	SDM
	

	
	
	
	
	SOM
	M/F= 2/2

	
	
	
	
	SDF
	80,89

	
	
	
	
	SOM
	

	
	
	
	
	SOF 
	


SDF = Student Domestic Female;  SDM = Student Domestic Male
SOF = Student Overseas Female;  SOM  = Student Overseas Male
Table 4: Effects of group sizes on their overall performances
	Group Chemistry
	Group Performances

	Male
	Female 
	M/F Ratio
	Group size
	Marks 1
	Marks 2
	Mean

Marks
	Marks per person

	2
	2
	1.00
	4
	81
	73
	77.00
	19.3

	2
	2
	1.00
	4
	76
	87
	81.50
	20.4

	2
	2
	1.00
	4
	80
	89
	84.50
	21.1

	3
	1
	3.00
	4
	87
	87
	87.00
	21.8

	0
	5
	0.00
	5
	80
	90
	85.00
	17.0

	2
	3
	0.67
	5
	70
	80
	75.00
	15.0

	2
	3
	0.67
	5
	49
	69
	59.00
	11.8

	2
	3
	0.67
	5
	83
	87
	85.00
	17.0

	2
	3
	0.67
	5
	86
	85
	85.50
	17.1

	2
	3
	0.67
	5
	83
	90
	86.50
	17.3

	2
	3
	0.67
	5
	48
	81
	64.50
	12.9

	2
	3
	0.67
	5
	76
	87
	81.50
	16.3

	3
	2
	1.50
	5
	85
	75
	80.00
	16.0

	3
	2
	1.50
	5
	86
	88
	87.00
	17.4

	3
	2
	1.50
	5
	76
	87
	81.50
	16.3

	3
	2
	1.50
	5
	83
	87
	85.00
	17.0

	2
	4
	0.50
	6
	87
	88
	87.50
	14.6

	2
	4
	0.50
	6
	80
	73
	76.50
	12.8


Figure 1: Effects of group size on the group performance
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Table 5: Effects of male/female ratio in groups on their overall performances
	Group Chemistry
	Group Performances

	Male
	Female 
	M/F Ratio
	Marks1
	Marks2
	Mean Marks
	Marks per person

	0
	5
	0.00
	80
	90
	85.00
	17.0

	2
	4
	0.50
	87
	88
	87.50
	14.6

	2
	4
	0.50
	80
	73
	76.50
	12.8

	2
	3
	0.67
	70
	80
	75.00
	15.0

	2
	3
	0.67
	49
	69
	59.00
	11.8

	2
	3
	0.67
	83
	87
	85.00
	17.0

	2
	3
	0.67
	86
	85
	85.50
	17.1

	2
	3
	0.67
	83
	90
	86.50
	17.3

	2
	3
	0.67
	48
	81
	64.50
	12.9

	2
	3
	0.67
	76
	87
	81.50
	16.3

	2
	2
	1.00
	81
	73
	77.00
	19.3

	2
	2
	1.00
	76
	87
	81.50
	20.4

	2
	2
	1.00
	80
	89
	84.50
	21.1

	3
	2
	1.50
	85
	75
	80.00
	16.0

	3
	2
	1.50
	86
	88
	87.00
	17.4

	3
	2
	1.50
	76
	87
	81.50
	16.3

	3
	2
	1.50
	83
	87
	85.00
	17.0

	3
	1
	3.00
	87
	87
	87.00
	21.8


Figure 2: Effects of male/female ratio on the group performance
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Table 6: Percentage of international students in groups, and the group scores in an assignment

	2007
	2008
	2009

	Dom + Intl.
	%                                                                                                                                                                                                                                                                                                                                                                                 Intl. 
	Marks A1, A2
	Mean

marks
	Dom + Intl.
	%  

Intl. 
	Marks A1, A2
	Mean

marks
	Dom + Intl.
	% Intl. 
	Marks  
A1, A2
	Mean

marks

	5 + 0
	0
	80,90
	85.0
	4 + 2
	33
	87,88
	87.5
	2 + 3
	60
	83, 90
	86.5

	4 + 1
	20
	70,80
	75.0
	4 + 1
	20
	83,87
	85.0
	1 + 4
	80
	48,81
	64.5

	4 + 1
	20
	49,69
	59.0
	4 + 1
	20
	85,75
	80.0
	3 + 2
	40
	76,87
	81.5

	5 + 0
	0
	81,73
	77.0
	4 + 2
	33
	80,73
	76.5
	2 + 2
	50
	87,87
	87.0

	
	
	
	
	5 + 0
	0
	86,88
	87.0
	4 + 0
	0
	76,87
	81.5

	
	
	
	
	4 + 1
	20
	86,85
	85.5
	4 + 2
	33
	76,87
	81.5

	
	
	
	
	
	
	
	
	4 + 1
	20
	83,87
	85.0

	
	
	
	
	
	
	
	
	1 + 3
	75
	80,89
	84.5


Table 7: Percentage of international students in descending order.

	
	2007
	2008
	2009

	
	%  Intl.                                                                                                                                                                                                                                                                                                                                                                        
	Mean score
	% Intl.
	Mean score
	% Intl.
	Mean score

	Group 1
	20
	75
	33
	87.5
	80
	64.5

	Group 2
	20
	59
	33
	76.5
	75
	84.5

	Group 3
	0
	85
	20
	85.0
	60
	86.5

	Group 4
	0
	77
	20
	80.0
	50
	87.0

	Group 5
	 
	 
	20
	85.5
	40
	81.5

	Group 6
	 
	 
	0
	87.0
	33
	81.5

	Group 7
	 
	 
	 
	 
	20
	85.0

	Group 8
	 
	 
	 
	 
	0
	81.5

	Average (µ)
	
	74
	
	83.6
	
	74.9

	Std. Dev. (σ)
	
	10. 9
	
	4.4
	
	19.6

	Effect on performance

2007: Decreasing % of international students has made the mean scores better (homogenous groups performed better).

2008: No clear indications of decreased % of international students on the mean scores (both homogenous & heterogeneous groups performed better).

2009: Decreasing % of international students have increased the mean scores although inconsistently.

Conclusion: It could be said based on three years data that there are no clear indications that homogenous or heterogeneous groups can perform better or worse. The standard deviation is a measure of how widely the values are dispersed from the average value.


Figure 3: 2007 Group Mix and Their Performances
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Figure 4: 2008 Group Mix and Their Performances
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Figure 5: 2009 Group Mix and Their Performances
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