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Abstract

Here, we investigate a mathematical model to configure teams in creativity process. Initially, a pilot group of employees
in an organization is selected. This group is evaluated through creativity parameters using a questionnaire. Considering
the questionnaires’ data, a creativity matrix is configured by a binary scoring. Applying the creativity matrix, clustering
is performed via mathematical programming. The pilot group is divided into some research teams. The research
subjects are submitted to the teams. Finally, an allocated problem is solved and some new research subjects are evolved
to be assigned to the next configured teams. This procedure is repeated dynamically for different time periods.
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1. Introduction

In today’s knowledge-intensive environment, creativity is increasingly employed for executing innovative efforts
(Oxley and Sampson, 2004; Smith and Blanck, 2002). Researchers and practitioners mainly agree that effective
management plays a critical role in the success of creativity process (Pinto and Prescott, 1988). Unfortunately, the
knowledge and experience base of most managers refer to smaller-scale projects consisting of only a few project teams.
This may be responsible for what Flyvbjerg et al. (2003) call a ‘performance paradox’: ‘At the same time as many
more and much larger infrastructure projects are being proposed and built around the world, it is becoming clear that
many such projects have strikingly poor performance records ...”. The information network of the teams defines the
opportunities available to them to create new knowledge (e.g., Uzzi, 1996). As many scholars have argued, networks of
organizational linkages are critical to a host of organizational processes and outcomes (e.g., Baum and Ingram, 1998;
Darr et al., 1995; Hansen, 1999; Reagans and McEvily, 2003; Szulanski, 1996). New knowledge is the result of creative
achievements. Creativity, therefore, molds the foundation for poor or high degree of performance. Since new
knowledge is mainly created when existing bases of information are disseminated through interaction between
interacting teams with varying areas of expertise, creativity is couched in interaction networks (e.g., Leenders et al.,
2003; Hansen, 1999; Ingram and Robert, 2000; Reagans and Zuckerman, 2001; Tsai, 2001; Uzzi, 1996). Any
organization needs team work among employees for productivity purposes in problem solving. Organizations face
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various problems in their determined missions. A useful approach to address these problems is to configure teams
consisting of expert employees. Due to their knowledge and experience of the organization, these teams understand the
organization's problems better more than external research groups and thus may solve the problems more effectively.
Hence, the significant decision to be made is configuration of the teams. Creative teams would be able to propose more
practical and beneficial solutions for organization's problems. Since creativity is a qualitative concept, analyzing and
decision making require knowledge management algorithms and methodologies. These methodologies are employed in
the different steps of configuring teams, task assignment to teams, teams' progress assessment and executive solution
proposals for problems. In the present work, we propose a creativity matrix analyzing creativity parameters of a pilot
group in an organization. Then, using an intelligent clustering technique, research teams are configured and research
subjects are allocated to them.

2. Proposed Creativity Process

To conceptualize creativity in an organization, we develop an intelligent algorithm based on matrix and clustering
concepts. Any person can be analyzed using the creativity parameters via a questionnaire. Several parameters may be
considered as the creativity assessment factors. Here, we make use of some parameters being effective to identify the
creativity potential in an employee. Also, the concept of “interest to work with each other” is a novel aspect being
considered in the proposed algorithm. The steps of the proposed clustering algorithm are given below.

Stepl: An initial study is worked out on the structures of the organization’s employees and considering a threshold
(e.g., the academic study grade) some potentially appropriate employees are selected for the creativity process.

Step 2: After choosing the employees, research groups should be organized to work on organization problems in a
creative manner. To do that, the research tasks should be determined. The research tasks for employees are collected in
a 2-dimentional matrix. This matrix is completed by 0 or 1 values, where if employee (E;) has experiences for task (T;)
then the numerical value R; for i=1,..,m and j=1,..,n is 1 and O, otherwise. A task-employee matrix is configured in
Table 1.

Table 1. Task-Employee matrix
Task (T) T, T, . Th
Employee (E) .
Es
Ex

Em

It should be noted that all employees deliver their favorite research tasks’ vector by filling a questionnaire. Aggregating
the questionnaires provide the tasks’ vector of all employees. This concept is illustrated in Figure 1.
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Figure 1: Tasks’ vector of all employees
This way, a matrix containing all employees and their favorite research tasks is configured.

Step 3: Another effective parameter required for the team organization is the interest to work with each other. To
consider interest, the previous employee-task matrix is assumed and a third dimension of “interest” is added. Now, each
employee expresses his opinion about the “interest” to work with other employees with 1 (if interested) and 0
(otherwise). Integrating all employees’ opinions, an employee-employee matrix is configured in Table 2.

Table 2. Employee-Employee matrix
Employee (E) E; E, En

Employee (E)
E.
E.

Em

Note that, Pjis 1 if both employees interest to work with each other.

Step 4: Here, the 3-dimensional matrix F is configured. The values of Fjiare 1 and 0. The 3-dimesional matrix F is

shown in Figure 2. Now, the clustering based on matrix F is performed. Clustering is performed to organize creativity
teams using a cubic space mathematical programming.
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Figure 2: The 3-dimensional matrix of employee-task-employee

Step 5: After clustering team organization, brain storming sessions of teams cause to research subject generation. In this
stage, teams may need academic knowledge rather than their own organizational knowledge. This way, university
faculty members help teams in conducting a research on a specified subject. The process of research is developed using
a knowledge development program and formed gradually to be transformed to an application model. During the
research process, external information from internet, or other team members and even members out of the team may be
required.

3. Intelligent Clustering
We now have a group of employees with their creativity parameter' scores. In research teams, a significant factor is the
homogeneity of team members helping for better cooperation in solving the assigned problems. Here, we use a
clustering technique to classify our human resources to teams having more similarity. This proposed model deals with
the maximization of the total number of employees that able to team working for process on tasks in the same time and
the minimization of the employee movements between clusters for process on the tasks. The problem is formulated
according to the following assumptions.
The number of clusters, employees and tasks are given and deterministic.
The capabilities of processing of tasks by employees are known.
Moving employees for processing tasks in different clusters is possible.
The minimum of the cluster size is known in advance.
Each task can be performed by different and more one employees. This feature providing the flexibility to
obtain a better cluster design.
6. The interest matrix for team working of each employee with other employees is given. Also the two employees
who does not have interest to team working cannot be processed simultaneously on a task.
7. All employees must participate in team working for processing tasks. Of course there are limits to the
processing of tasks by each employee.
The mathematical programming model is presented below. The applied notations, parameters and decision variations in
the mathematical model are as follows:

arwdE

4.1 Problem formulation
4.1.1. Indices

T Number of Task

Number of Cluster

Number of Employee

Index for Task (t=1,2,...T)

Index for Cluster (k=1, 2,...C)
Index for Employee (e=1, 2,...E)

mXxX-=mao
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4.1.2 Input parameters

Qe 1 if Task type t can be processed with employee e ; =0 otherwise
beer 1 if employee e interesting cooperation to employee e’; =0 otherwise
LT Minimum size of each cluster in terms of the number of task types;

LW  Minimum size of each cluster in terms of the number of employee;
LE Maximum number of tasks that a employee can do

A An arbitrary big positive number

4.1.3 Decision variables

Xk 1 if Task type t is assigned to cluster k; =0 otherwise;
Yo  1ifemployee e is assigned to cluster k; =0 otherwise;

Nex 1 if Task type tis processed with employee e in cluster k; =0 otherwise;
4.1.4 Mathematical model

In this section, we introduce our new mathematical model as follows:

Max Z :iiiﬁ'Ntek (1-1)

k=1t=1 e=1
C T E

DD ON, (1Y) 12)

k=1t=1e=1
Subject to

C
> Xy =1 vt; 2)
k=1

C
D Va1 ve; 3)
k=1

T
> Xy 2 LT vk; (4)
t=1

E
DY, > LW vk; ®)
e=1

E
theKZth vt k; (6)
e=1

E
D Ny SAX, vtk (7)
e=1
N, <a, vt e k; (8)
Nige Nigy 1—D0,,) =0 Vtee'k, e=ze’ 9)
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> > Ny <LE Ve; (10)
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The objective function consists of two components. The first component maximizes the total number of employees that
able to team working for process on tasks in the same time and the second component minimizes the employee
movements between clusters for process on the tasks.

Constraint (2) ensures that each task type is assigned to only one cluster. Equation (3) guarantees that each employee
will be assigned to only one cluster. Constraint (4) forces the lower bound for the number of tasks to be allocated to
each cluster. Constraint (5) ensures that at least LW employees will be assigned to cluster k. Constraints (6-8) ensure
that when task type t processed with employee e in cluster k,then this task allocated in cluster k and the employee e
ability process on task type t. Constraints (9) guarantees that any two employee don’t interesting to process same time
on one task in cluster k. Constraints (10) guarantees that the maximum number of tasks that a employee can do no more
than LE. Constraints (11) specify that decision variables are binary.

6. Conclusions

We investigated different structural aspects of teams’ network organization and their creativity. Initially, a pilot group
of people in an organization was selected. This group was evaluated through creativity parameters using a
questionnaire. Applying the creativity matrix, the intelligent clustering using mathematical programming was
performed. The pilot group was divided into some research teams. The advantages of such programs are continuous
monitoring, gradual problem solving in an organization, involvement of organization’s employees in the problem
solving process, updating employees creativity parameters, and intelligent clustering of employees into research teams.
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