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A Development of the Cause and Effect Model of Collaboration: 

A synthesis

Jutatip  Suangsuwan

Abstract:
The purpose of this documentary research was to develop the cause and effect model of collaboration. The related documents, consisting of seven textbooks in education and management sciences, twenty-eight research and academic articles, were thoroughly evaluated, studied, analyzed and synthesized.  The main idea of the research result came from two areas of subject matter: education and management sciences.  From content analysis, it was found that the core components of collaboration consisted of three indicators namely: parity, mutual goal, and sharing.  The causal model of collaboration and its consequences were then developed employing the evidences from related documents. In the cause model, collaboration was influenced by group size, and three groups of factors measuring at different level: personal-level factor consisting of self-efficacy, commitment to work and organization, altruism, collaborative skill, and collaborative mindset; interpersonal-level factor consisting of interpersonal communication and trust; and finally, organizational-level factor consisting of management for collaboration, system organization and administrator attribution. In the effect model, collaboration had effects on three factors measuring at different level: personal-level factor consisting of five indicators of changes, interpersonal-level factor consisting of two indicators of changes and organizational-level factor consisting of custom satisfaction and goal achievement. Finally, the cause and effect model of collaboration was integrated from the cause model and the effect model of collaboration, and checked by the committee, composed of seven educational experts.  The developed model was academically significant in terms of its structural equation model, its simultaneous explanation of cause and effect of collaboration, and its identification for a multiple causes and effects model.  The approved model was being on the process of empirically verification.

Background:

Collaboration was important for teams and organizations. Kayser (1994) said that people paid more attention on collaboration because it was the factor of successful teams and organizations. All organizations expected to have collaboration both in personal and group levels because it helped developing a better team and community.  Small (2002) said that it had become the norm in most organizations. Teams from different departments worked together on common projects to satisfy customers and benefit the organizations.

Collaboration did benefit not only to organizations or customers, but also  to personals and groups. In the era of educational reform, teachers and educators were being required to collaborate in many ways both in and out of the school (Mullen & Kochan, 2001). John-Steiner & Jennings (2001) said that due to rising in the freedom of power of individuals, there was a new interest in collaboration, which created greater team effort aiming toward achieving goals. 

Although collaboration had been called and created in organization, its implementation always failed because of some causes. Judith (2002) proposed that in spite of many positive outcomes of collaboration. There were many serious problems pertaining to collaboration.

Collaboration was needed to be understood among the members or organizations but yet it had been neglected. Despite the needs of knowledge of collaboration, there were many studies on causes of collaboration but there were only a few on effects of collaboration, and no one study on both the causes and effects of collaboration. Therefore, this research was an initiation aiming to study both the causes and effects of collaboration, to analyze and to synthesize the causes and effects of collaboration employing documentary research, and to develop and validate the cause and effect model of collaboration.

Method:


In this research, the model of cause and effect of collaboration was developed in four phases: reviewing literatures, constructing the model, validating, and revising the model. The first phase, the researcher searched for research and academic articles, and textbooks about collaboration in the areas of education, organizational behavior, business, and social sciences. It was found that there were many documents about collaboration, but a few of them had clear definition, factors, and results of collaboration, while most of them emphasized the application of collaboration in workgroup and projects.  After screening the literature, thirty-three documents consisting of nine textbooks in team, organization management, and special education and twenty-four research and academic articles in organization and school development, were selected, reviewed and categorized into the topics of component of collaboration, collaboration indicators, causes, and effects of collaboration. 

The second phase started after finishing the review of literature.  In this phase, the initial cause model and effect model of collaboration were constructed and drawn to describe separately the relationship of collaboration and its causes and consequences.  Next, an integrated cause and effect model of collaboration was constructed and displayed in the form of linear structural relationship model with latent variables. 

In the third phase of validation, seven educational experts, consisting of three research methodology experts, two educational evaluation and measurement experts, one specialist in education, and one specialist in collaboration and administration, were asked to examine the cause and effect model of collaboration. The experts were selected by the two criteria: first, the number of the years of working in those area at least 5 years, and second, the piece of yearly academic work pertaining to his/her expertise at least 1 piece. The selected experts were asked to respond to many questions such as; “Could the model explain collaboration? ” “Which variable(s) should be included in/excluded from the model? And Why?” and “Which path in the model, indicating the impact of each variable, should be revised?” “Could the model be applied to education?”.  All suggestions were used for the model revision in the next phase. 

The final phase was the model revision. A proposed model was revised and approved by seven educational experts. In this phase, suggestions for initial model were gathered. Findings and implication for collaboration were suggested.

Results

1.  Reviewed Literature

1.1 Definition of Collaboration

Not many researches gave the definitions of collaboration, and they were quite different.  Collaboration was broadly defined as an effort among groups of people, both formal and informal, to produce outcome or to accomplish the mutual goal (Kayser, 1994). People who collaborated was the one who created and implemented a plan, and set priority and mutual goal (Crammer, 1998). Collaboration was sometimes defined as “needs of sharing, responsibility, getting more cooperation, constructing network and team working” (Lucas, 1998). Dettmer, Thurston and Dyck, (1996) described the association among the terms   “consultant”, “cooperation” and “coordination” and concluded that each of these three terms were a component of collaboration. Collaboration did not only to advice, to make connection and to work with others or to share activities and resource, but also meant to work together with commitment to achieve the personal, group and organization goal. In this research, collaboration was considered in terms of working with other and did or acted something to accomplish mutual goal which benefit to person, group, and organization such as sharing, coordinating.   

1.2 Component of collaboration

Components of collaboration, similar to the broadly defined collaboration, were not well defined. However, from the synthesis of four research reports focusing on collaboration components, it could be concluded that there were three components of collaboration. They were sharing, mutual goal, and parity, the first two of which were most referred.  Sharing could be applied in several aspects of resources, for example; financial resources, responsibility, information, idea, and opinion. Mutual goal meant the extent to which members joined to set the goal and commit to implement a plan to achieve the goal (Jones, 1991; Wright, 1999; Plymouth State University, 2003; Kinder, 2003). Parity or mutual power control meant that all members in the collaboration group had equal opportunity to show idea, to share resources, and to obtain the information (Jones, 1991; Plymouth State University, 2003). 

1.3 Causes of Collaboration

Collaboration was enhanced by several factors. Haskins, Liedtka and Rosenblum, 1998; Villa & Thousand, (1996); Cramer, (1998) identified two factors influencing collaboration: personal factor and organizational factor.  Collaborator, facilitator, place and time, and system management can support collaboration in organization. The alternative idea pertaining to interpersonal factor was suggested by Mintzberg, Dongherty, Jorgensen and Westleg (1997). They proposed that interaction enhanced collaboration because collaboration involved both interaction among people and personal characteristics.  Interaction would create a positive attitude that would consequently benefit collaboration.


According to these studies, it could be concluded that the causes of collaboration divided into three groups of factor.  They were personal-level factor, interpersonal-level factor, and organizational-level factor. In the personal-level factor, it was suggested that personal attribution, skills, and attitude, influenced collaboration. Haskins, Liedtka and Rosenblum (1998) added more factors pertaining to person-centered attributes which consisting of caring attitude, conscientious stewardship, and calling for one’s work and creative energy support, all of which  reinforced collaboration. Dettmer, Thurston and Dyck (1996) and Cramer (1998) did not study about personal attribute, but rather focused on personal skills, teamwork skills, and collaboration skills which should be developed for successful collaboration. Moreover, they proposed that personal attitude or collaboration mindset, consisting of understanding in diversity, outspreading responsibility, valuing personal and work, and eagerness for collaboration were important for collaboration.


For interpersonal-level factor, Mintzberg, Dongherty, Jorgensen and Westleg (1997) said that the interaction of collaborated people had impact on human relation which consisted of three indicators of trust, affiliation and cohesiveness. Interaction could be measured through communication by observing the communication pattern, the intense, and the context of communication.  Although there were few researches studying on interpersonal-level factor, many evidences supported that communication influenced collaboration (Dettmer, Thurston and Dyck, 1996; Friend, 2000 and Pugach & Johnson, 2000) and some supported that trust had impact on collaboration (Mintzberg, Dongherty, Jorgensen and Westleg, 1997; Russell, 2000; Child, 2001 and Tschanannen-Moral, 2001)

For organizational-level factor, management for collaboration, congruence system organization, administrator support, and administrator characteristics influenced collaboration. Haskins, Liedtka and Rosenblum (1998) suggested that organization-centered element consisted of coherent intent, financial support for learning, and relationship. Villa & Thousand (1996) and Dettmer, Thurston and Dyck (1996) proposed several issues facilitating collaboration such as meeting room available, time for the meeting and collaboration.  Gruenert (2000) suggested that administrator was a very important factor for collaboration. The administrators’ characteristics had strong effects on employees’ motivation and behavior. The most important characteristic of the administrator that supported collaboration was democratic leadership. In addition, the administrator should democratically give the opportunity for all parties to be heard, rule by promoting his subordinate to work for mission and value, and make an important decisions based on the discussion and consensus of all subordinates.  The good administrator should be willing to listen, and assume the responsibility as the facilitators and vision creator.  The expected roles of the administrator should be a manager to give advise, and advise to give consult, a change agent to inspire or motivate, and a supporter to give reward, applaud, and finally to be a role model (Haskins, Liedtka and Rosenblum, 1998).

1.4 Effect of Collaboration: 

Collaboration could benefit individuals, groups, organizations, and their various elements. Consequently each collaborator would get, individually, the information necessary for developing their skills in working with others, and know more about how to solve problems through sharing and learning. In a group benefit, collaboration would create better teamwork as a result of mutual understanding through interpersonal interaction. Finally, the organization which had a collaborated teamwork and personals would benefit in terms of successful achievement as planned and  sustainable collaboration.

In addition, Crammer (1998) suggested that both collaborators and their collaborated peers had a chance to know each other’s responses and preferences. As a result they could solve the problems by sharing information, and ideas. Whatever the collaborator learned would benefit him in developing his ability to work in a team and to develop his skills. And lastly, Collaboration would be a natural way in terms of personals, groups, and organizations to obtain sustainable development.

As a groups, interpersonal collaboration would create a better interaction that facilitating problem solving (Inger, 1993; Holpp, 1993). With all persons willing to share ideas, and information equally, personal openness trust, and affiliation would increase. All in all it was better device for interpersonal interaction. 

Positive interaction with others, would help developing ones’ work, and vision. His improvement in the quality of work and vision would result in more success for the group or organization. An organizational goal could be reached by using personal and group collaboration to satisfy a customer’s need.  Consequently, the organization would achieve positive results at all levels and ultimately satisfy the customers (Hillmilman, 1996; Crammer, 1998).

The benefits mentioned above should bring more satisfaction to the collaborator, peers and administrators. By creating an alliance network for working, even when the collaborative work was finished, the members would still be willing to work with other members again. Moreover, every member would tend to work collaboratively continuously. This had been the reason that the administrator would be willing to support more collaborative efforts, the effects of which would help sustaining the collaboration in personal, group and organizational level.

2.  Model construction

 There were various determinants and consequences of collaboration. These variables, both causes and effect of collaboration, from all documents were clarified and displayed in table 1-3, respectively.  

Table 1 Cause of collaboration: personal factors and  interpersonal factors

	Content
	Fradd (1992)
	Patrick (1994)
	Detmer and other (1996)
	Johndon & Kerper (1996)
	Stanovich (1996)
	Mintzberg and other (1997)
	Crammer (1998)
	Haskins and others (1998)
	Lehr (1998)
	Granham & Wright (1999)
	Jobe and others (1999)
	Friend (2000)
	Russel (2000)
	Child (2001)
	Jame-Enger (2001)
	Smith (2001)
	Richmond (2002)
	Small (2002)
	Thompson and others (2002)
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Table 2 Cause of collaboration: organizational factor 

	Content
	Fradd (1992)
	Lam (1992)
	Kunesh & Ferly (1994)
	Johnson & Kerper (1996)
	Villa & Thousand (1996)
	Haskins and others (1998)
	Borden & Ferkins (1999)
	Kruse (1999)
	Gronksi & Kennert (2000)
	Gruenert (2000)
	Rubel (2000)
	Russel (2000)
	NYDIC (2001)
	Pugach (2002)
	Thompson and others (2002)
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Table 3 Effect of collaboration

	Content
	Fradd (1992)
	  Keyser (1994)
	  Detmer and other (1996)
	  Hillmilman (1996)
	  Huxham (1996)
	Mintzberg and other (1997)
	  Cramer (1998)
	  Robbins & Finley  (1998)
	  Yeatts & Hyten (1998)
	Jobe and others (1999)
	  Martin (1999)
	Russell (2000)
	Child (2001)
	  Tschanannen-Moral (2001)
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Based on the linkages among variables in the above tables, the researcher constructed the measurement model of collaboration, three measurement model of collaboration causes: personal-level factor, interpersonal-level factor and organizational-level factor; and three measurement model of collaboration effects: changes in personal-level factor, changes in interpersonal-level factor, and organizational-level factor. Next all measurement models were linked to each other to form the cause model and the effect model of collaboration. Finally, the two causal models were linked to form the cause and effect model of collaboration as displayed in the form of conceptual framework in Figure 1 and the form of structural equation model (SEM) in Figure 2

In figure 2, The SEM of cause and effect model of collaboration had seven latent variables and twenty-six observed variables. Its symbols in parenthesis, and definitions in this research were as follows:

Collaboration (COLL) was the latent construct representing the behavior that people did or acted or worked with others to accomplish mutual group work and to achieve the group goal. It could be measured from three observed indicators, namely: sharing, mutual goal, and parity.

Sharing (SHAR) was the observed variables representing the state that all members of the group giving or dividing things to the other members in the group in working together such as resource, information, opinion, idea, responsibility, and outcome.

Mutual goal (MUGO) was the observed variables indicating the common objectives which all members of the group shared, and would like to achieve even though it was hard to accomplish.

Parity (PARI) was the observed variables indicating the state that all members of the group had an equal opportunity to acquire important factors for collaboration such as information, knowledge, and resource and had equal chance to show theirs idea, share opinion or debate the group principal for more effective work.










Figure 1 Initial Cause and Effect Model of Collaboration























Figure 2 Structural Equation Model of Cause and Effect of Collaboration

Personal-level factor (PCOLL1) was the latent construct affecting collaboration measuring at the individual level.  It could be measured from seven observed indicators, namely: self-efficacy, work and organization commitment, altruism, teamwork skill, collaborative skill, and collaborative mindset. 

Self-efficacy (SEFFI1) was the observed variables indicating the state that one believed in own ability to success or to cope with the problem, or believed in own capabilities to organize and execute the action to accomplish one work that impact to organizational accomplishment. 

Work and organization commitment (COMI1) was the observed variables indicating the state that one promised and willed to agree to work hard, gave energy and time to jobs and activities in the organization in order to accomplish one work and organizational goal, and loved and affiliated in work and organization.

Altruism (ALTRU1) was the observed variables indicating the state that one had unselfish concern, or was carrying needs, happiness, and welfare of the others more than one own, and took a principle that produces the greatest benefit to others.

Teamwork skill (TWSKI1) was the observed variables indicating the state that one had special abilities to work efficiently as a team member. The skill consisted of communication skills, problem solving skills, and conflict management skills.
Collaborative skill (COLSKI1) was the observed variables indicating the state that one had abilities to work with others on join project. The skill consisted of sharing responsibility and power to other, empowering team members, collaborating for group goal, and trust building.

Collaborative mindset (COMIN1) was the observed variables indicating the state that one had the ideas and attitudes to collaboration. It consisted of understanding in diversity, outspreading responsibility, valuing personal and work, eagerness for collaboration and having a positive attitude to collaboration.

Interpersonal-level factor (INTER1) was the latent construct affecting collaboration measuring at the interpersonal level. It could be measured from two observed indicators, namely: interpersonal trust and interpersonal communication

Interpersonal trust (TRUST1) was the observed variables indicating the state that each member of the group had believe that other members in the group were good, sincere, honest and would not harm or deceive one. Each member had reliance on and confident in others, and believed that the others would not take advantage form one but they would give some help. 

Interpersonal communication (COMMU1) was the observed variables indicating the state that the members of the group had activities or process of communicating to express ideas and feelings, give, impart or exchange of information by both formal and informal ways. 

Organizational-level factor (ORG1) was the latent construct affecting collaboration measuring at the organization level. It could be measured from four observed indicators, namely: management for collaboration, system organization for collaboration, administrator support and administrator attribution.

Management for collaboration (CMAN) was the observed variables indicating the state that the administrator had a technique, did running, managing or controlling resource for collaboration in a successful way. The resources for management were information, time, facilities and activities for enhancing collaboration.

System organization for collaboration (ORSYS) was the observed variables indicating the state which administrator had established a set of thing that were connected or work together for collaboration. System organization consisted of setting coherent intent, capital for learning and relationship.

Administrator support (ADSUP) was the observed variables indicating the state that administrator had an act to help or encourage collaboration in organization by saying or showing that he was agree with it, was ready to give help to it, solved its problems with the product, gave some money or resource to encourage it to be successful and provided everything necessary so that it could live or exist. 

Administrator attribution (ADATB) was the observed variables indicating the state that administrator had a quality or feature of a good administration that enhancing collaboration in personal, group and organization. The attribution  consisted of democratic leadership, vision creator, and model for collaboration.

Personal-level factor (PCOLL2) was the latent construct representing effect of collaboration measuring at the individual level. It could be measured from seven observed indicators, namely: better self-efficacy, better commitment, better altruism, better collaborative skill, better teamwork skill, and more collaborative mindset.

Better self-efficacy (SEFFI2) was the observed variables indicating the state that one had more belief in own ability to success or to cope with the problem after one had experience in collaboration, or more belief in own capabilities to organize and execute the action to accomplish one work that impact to organizational accomplishment. 

Better work and organization commitment (COMI2) was the observed variables indicating the state that one had more promised and willed to agree to work hard, gave energy and time to jobs and activities in the organization in order to accomplish one work and organizational goal after one had experience in collaboration, and loved and affiliated in work and organization.

Better altruism (ALTRU2) was the observed variables indicating the state that one had more unselfish concern after one had experience in collaboration, or was more carrying needs, happiness, and welfare of the others more than one own, and had more taking a principle that produces the greatest benefit to others.

Better teamwork skill (TWSKI2) was the observed variables indicating the state that one had special abilities to work efficiently as a team member after one had experience in collaboration. The skill consisted of communication skills, problem solving skills, and conflict management skills.
Better collaborative skill (COLSKI2) was the observed variables indicating the state that one had more abilities to work with others on join project after one had experience in collaboration. The skill consisted of sharing responsibility and power to other, empowering team members, collaborating for group goal, and trust building.

More collaborative mindset (COMIN2) was the observed variables indicating the state that one had more the ideas and attitudes to collaboration after one had experience in collaboration. It consisted of understanding in diversity, outspreading responsibility, valuing personal and work, eagerness for collaboration and having a positive attitude to collaboration.

Interpersonal-level factor (INTER2) was the latent construct representing the effect of collaboration measuring at the interpersonal level.  It could be measured from two observed indicators, namely: better interpersonal trust and better interpersonal communication.

Better interpersonal trust (TRUST2) was the observed variables indicating the state that each member of the group had more believe that other members in the group were good, sincere, honest and would not harm or deceive one. Each member reliance on and confident in others, and believed that the others would not take advantage form one but they would give some help.
Better interpersonal communication (COMMU2) was the observed variables indicating the state that the members of the group had more activities or process of communicating to express ideas and feelings, give, impart or exchange of information by both formal and informal ways after the members of the group had collaboration.
Organizational-level factor (ORG2) was the latent construct representing the effect of collaboration measuring the organization level.  It could be measured from three observed indicators, namely: organization achievement, customer satisfaction and collaboration sustain.

Organization achievement (ORACH) was the observed variables indicating the state that the organization was accomplished to its goal especially giving the fruitful to target group.

Customer satisfaction (COSAFY) was the observed variables indicating the state that customer or stakeholder was pleasured to obtain the service from the organization, satisfied to get further service and support the organization.

Collaboration sustain (COSUS) was the observed variables indicating the state that the administrator hold up, under grew, maintained, supported, kept up vitality of collaboration in organization.

In figure 2, collaboration was measured from three indicators. There were three factors influencing collaboration: personal-level factor, inter personal level factor, and organizational-level factor, and there were three consequential factors in the effect model of collaboration: changes in personal-level factor, changes in interpersonal-level factor and organizational-level factor. The indicators of the first two factors were changes indicators where as the last factor was a group of variables pertaining to organization factor.

3.  Model Validation

The initial developed cause and effect model of collaboration were determined and criticized by seven educational experts.  The significant suggestions to revise the model were as follows.


First, two variables in the model should be deleted because of theirs confounding effects. One expert suggested that at the personal-level factor, one of the two causes of collaboration, teamwork skill and collaborative skill should be deleted because the collinearity existed between these two indicators. And, at the organizational-level factor, administrator support should be deleted because it was a component of management for collaboration and system organization.


Second, some characteristics of the collaborative group should be added to the model. Two experts suggested that variables such as group size, group structure, group interaction should be added as a controlled variables in studying the cause and effects of collaboration.


Finally, few experts recommended that the model should be applied to study collaboration in other levels, besides organizational level. One expert proposed an analysis of the same model at the individual level and the group level, using multi-level analysis.  At the micro level, the effects of collaboration ought to be weaker than the effect at the macro level.  When analyzing all measures at the micro level must be aggregated for that analysis at the macro levels. 

4. Model Revision


Following the above suggestions for revision, a few more document were studied for the model adaptation.  Based on Avery (2000) three variables were deleted--teamwork skill and administrator support in personal-level factor, and better teamwork skill in personal-level effect--, a relevant group characteristic variables was added based on Funchs and others (2000) after its impact to collaboration was studied --group size. The revised model, displayed in structural equation model was displayed in Figure 3





















Figure 3 Final Structural Equation Model of Cause and Effect of Collaboration

Discussion

1.The cause and effect model of collaboration was derived from literatures in several areas, namely education and management sciences.  Viewing positively, the model, therefore, could be applied empirically in many situations in different context. On the contrary, viewing negatively, there would be some misspecification in the model because the variable in the model came from many areas, which might be contradicted to each other.  However, this argument had to be further detected through empirical data.  This statement did not neither imply the misspecification error of the model nor the invalidity of the model, but rather gave caution for the reader to be aware of the limitation in the model development. If there were such limitation, it would be rather trivial, because the researcher had examined logically the association among variables. 

2.  The combined cause and effect model of collaboration was significant in terms of statistical analysis because the combined model reduced Type I error rate as compared to the separate models of cause and effect of collaboration. The explanation of the Type I error rate reduction was similar to explanation of the Type I error rate reduction in three-group ANOVA as compared to the separated t-test among three groups of populations. Kirk (1995) recommended researcher to employ ANOVA rather than multiple t-test.

3.  The developed cause and effect model of collaboration was constructed in the structural equation model (SEM) which could be analyzes by SEM analysis program such as LISREL.  The advantages of SEM, according to Joreskog (2000) were as follows: a) the research question in SEM were more profound and deeper than the traditional research question. For example, it yielded direct and indirect effects among variables in the model. b) linear SEM consisted of measurement model and structural equation model, the variables of which consisted of latent variables and observed variables, the model, therefore, took care of measurement error in the analysis. Hence, several statistical assumptions about error terms could be relaxed. For example, observed variables were measurement without measurement error, independent error terms.

4.  The implication of the developed cause and effect model of collaboration in this study were as follow. Firstly, the data set for the empirical model validation must be big. The numbers of variables in the model were twenty-four observed variables and seven latent variables.  There were 29 know parameters in the model which require at least sample size of 580.  This sample size was estimated using twenty cases per one parameter (Hairs and others, 1998; Joreskog, 2000).
Secondly, the empirical data must be longitudinal data in nature because the personal-level factor and the interpersonal-level factor of both the cause and effect of collaboration were the same set measured at different time. There were two possible alternatives for data collection: a) pre and post measurement at two periods, and b) one measurement measuring the factor that were cause factor and effect factor at the same time.  Thirdly, the data analysis to validate the model empirically must be carried on using computer program such as LISREL using multiple group strategy to test the invariance of the model across group size.  In sum, the empirical validation of the model must be done using advanced statistical and research methodology.
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