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Background  

Linkage and exchange refers to processes by which researchers and decision-

makers are engaged in ongoing interaction, collaboration, and the transfer of ideas and 

are a critical aspect of collaborative research partnerships (CHSRF, 2008). As healthcare 

groups continue to communicate and collaborate at a distance through linkage and 

exchange, Information and Communication Technology (ICT) has come to play an 

increasingly important role in supporting such interactions. However, to date, the 

literature on linkage and exchange appears disconnected from that of ICT. Research on 

the effects of ICT on linkage and exchange processes is needed for healthcare in general, 

but, more specifically, within the drug policy domain. This study examines the 

consequences of ICT on linkage and exchange processes within the drug policy domain.  

 Methodology  

This study seeks to understand the effects of ICT on linkage and exchange 

processes. An initial conceptual framework emerged from the research literature of both 

ICT and linkage and exchange. The framework focused on describing inputs, processes, 

and outputs involved in linkage and exchange. The inputs were communication media, 

tasks, group characteristics, context, and culture. The processes included social 
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interactions, facilitation, and information exchange. The outputs consisted of participant 

ratings of the technology-enabled linkage and exchange processes.  

Three different groups working within the drug policy domain were observed for 

over two years. Five different types of data were collected in the study: baseline 

interviews, observations, meeting transcripts, post-interviews, and surveys. Analysis of 

the study results in the context of the initial conceptual framework led to a more refined 

conceptual framework. 

Findings  

Three linkage and exchange processes were studied: social interaction norms, 

facilitation, and information exchange. The findings regarding social interaction norms 

suggest that: 1) groups developed different discussion and participation norms when 

using different communication media; 2) a rigid web-conferencing communication 

structure forced group members to introduce other tools for communication; 3) group 

discussions were perceived as best in face-to-face environments and worst in 

teleconferencing; 4) teleconferencing provided the most convenient method of 

participation; 5) web-conferencing was the most effective way to facilitate linkage and 

exchange for groups that had limited budgets, that were greatly dispersed, and that were 

highly collaborative; 6) web-conferencing forced group interaction within text.  

Findings regarding facilitation suggest that: 1) process facilitation skills were 

essential to the success of the group irrespective of technology; 2) more technological 

features required more effort from facilitators; 3) facilitator control of a meeting was 

highest during web-conferencing meetings; 4) disseminating research required little or no 

process facilitation expertise.  
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Findings regarding information exchange suggest that: 1) technology and 

presentation structure had a strong influence on information sharing, but little on 

evidence sharing; and 2) the research task had the strongest effect on the level of 

evidence used within the group.  

Conclusion  

ICT has a significant effect on linkage and exchange processes. This study 

discusses the implications of the thesis for both underlying theory and the practical 

development of technology to support linkage and exchange. 
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Chapter 1: Introduction 

Within the healthcare field, a growing interest in the use of information and 

communication technologies (ICT) encourages decision-makers and researchers to form 

collaborative research partnerships. Such partnerships are engaged in information 

exchange, synthesis, and the application of research. The Canadian Institute for Health 

Research refers to this as knowledge translation (KT) and defines it as:  

The exchange, synthesis and ethically-sound application of knowledge—within a 

complex system of interactions among researchers and users [e.g., policy 

decision-makers]—to accelerate the capture of the benefits of research for 

Canadians through improved health, more effective services and products, and a 

strengthened health care system. (CIHR, 2002) 

For knowledge translation to work, collaborative research partnerships need to ensure 

that the process of ongoing interaction, collaboration, and exchange of ideas is 

successful. Applying a more formal definition, the Canadian Health Services Foundation 

(CHSRF) refers to this process as linkage and exchange and defines it as: 

The process of ongoing interaction, collaboration, and exchange of ideas between 

the researcher and decision-maker communities. In specific research 

collaboration, it involves working together before, during, and after the research 

program. (CHSRF, 2008) 

If linkage and exchange is not successful, it could result in the failure of the knowledge 

translation process (Poulos, Zwi, & Lord, 2007). 

In the past, Canadian researchers and decision-makers have engaged in linkage 

and exchange activities primarily in face-to-face settings. Earlier research in KT has 



  

 

3
focused on the creation of face-to-face communication linkages and information 

exchange mechanisms between researcher and decision-maker, using information 

disseminators (Sundquist, 1978) or on increasing interactions between decision-makers 

and researchers (Huberman, 1990). Consequently, the literature on linkage and exchange 

within the framework of knowledge translation has not, to date, fully examined the 

potential role of ICT to support linkage and exchange between groups working at a 

distance from one another. 

A meaningful area that lends itself to the study of the consequences of the use of 

ICT on KT linkage and exchange processes is the drug policy domain. The drug policy 

domain places importance on forming collaborative researcher and decision-maker 

partnerships through linkage and exchange (Milbank Memorial Fund, 2001). In Canada, 

the need to form linkages and exchanges between drug policy groups is critical to address 

the drug cost crisis, where, in 2007, Canadian drug expenditures amounted to $27 billion, 

approximately 16.8% of total healthcare spending (CIHI, 2007).  

One way drug policy groups have been working to contain rising drug costs is by 

supporting researchers and decision-makers in collaborating and using research evidence 

to formulate drug policy decisions. For this to occur, research suggests that an increase in 

communication linkages and information exchanges between drug plan programs and 

research-based institutions is needed (Soumerai et al., 1997). A positive example of such 

researcher and decision-maker collaboration occurred in 1995 when the British Columbia 

Reference Based Pricing (RBP) policy set up a mechanism involving face-to-face 

interaction between researchers and decision-makers in order to produce evidence that 

informed drug policy decisions. The implementation of RBP led to $30 million in cost 
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savings during the first year alone (Maclure & Potashnik, 1997). These results 

demonstrated the benefits of creating face-to-face communication linkages and 

information exchanges between drug policy researchers and decision-makers within drug 

policy programs. The promising results from this program have lead to considerable 

interest in forging more collaborative partnerships between researchers and decision-

makers within the drug policy domain to enhance drug policy decision-making. However, 

with the growth of ICT and its potential to transform a group’s capacity to collaborate, 

drug policy organizations need to understand the influence of ICT on linkage and 

exchange processes as well as to create guidelines to help researchers and decision-

makers to better communicate while using ICT. 

In 2004, the Canadian Optimal Medication Prescribing and Utilization Service 

(COMPUS) was created to develop more effective drug policy and services to encourage 

the use of information in decision-making among healthcare providers and consumers 

formulation for drug plans. One of COMPUS’ mandates is to facilitate communication 

linkages and information exchanges between health researchers, drug policy decision-

makers, and physician educators. Its purpose was to produce best practices information 

for health care providers and to improve drug prescribing and use among patients and 

consumers. Because drug policy is a complex political and clinical domain, a nationally 

funded organization, such as COMPUS, was seen as necessary; it provided the coherence 

required to coordinate the efforts of provincial drug policy groups working to improve 

drug prescription and use. 

COMPUS needs to invest in various forms of ICT to facilitate communication 

linkages across distance and information exchanges between researchers, drug policy 



  

 

5
decision-makers, and physician educators. For the COMPUS initiative to succeed, the use 

of traditional face-to-face communication for linkage and exchange must be augmented 

with ICT because participant groups are geographically dispersed. How ICT will 

influence linkages and the exchange process within drug policy compared to face-to-face 

communication is presently unknown.  

1.1 Study Objectives 

This study seeks to 1) improve understanding of the effects of ICT on linkage and 

exchange processes and 2) provide guidance on how to use ICT to facilitate drug policy 

group interactions. To help organize research on the consequences of ICT on linkage and 

exchange, a conceptual framework has been introduced to study technology-enabled drug 

policy groups within their naturalistic settings. In the literature, conceptual frameworks 

are referred to as organizers of information to guide the research process (Shields & 

Tajalli, 2006). Conceptual frameworks are hypothetical and are created to help focus the 

researcher on the complexities surrounding real-life problems that occur within their 

naturalistic settings (Shields & Tajalli, 2006). Therefore, an integrative approach and an 

application of a conceptual framework in natural field settings may improve 

understanding of how ICT can influence linkage and exchange processes among drug 

policy groups. It is hoped that organizations, such as COMPUS, will be able to use the 

conceptual framework to create a linkage and exchange strategy for drug policy groups 

using ICT. 

It is important to note that this study did not focus on the knowledge translation 

activities that occur in the synthesis or raise the issue of an ethically sound application of 
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knowledge. Rather, the study focused on linkage and exchange processes. These other 

aspects of knowledge translation are subjects of considerable research in their own right. 

1.2 Study Rationale 

Currently, various forms of ICT are becoming prominent in communication 

technology. These include desktop conferencing, videoconferencing, group decision 

support systems (GDSS) in both face-to-face and virtual environments as well as 

collaborative technologies, such as document management, application sharing, desktop 

sharing, white boarding, and co-browsing. The proponents of these systems have noted 

that they improve task performance, decision-making, and collaboration in groups 

(Hollingshead, McGrath, & O’Conner, 1993).  

As healthcare groups continue to communicate and collaborate through linkage 

and exchange at a distance, ICT will play a larger role in supporting such interactions. 

However, to date, the literature on linkage and exchange has usually remained separate 

from that of ICT. The linkage and exchange field has not fully examined the potential 

role of ICT in supporting distance linkage and exchange between health groups in general 

and within drug policy groups specifically. 

To help knowledge translation organizations develop a strategy for technology-

enabled linkage and exchange, this study seeks to answer the following research 

questions: 

1. Does ICT have an effect on linkage and exchange processes in drug policy 

groups? 

2. What are the effects of different types of ICT on linkage and exchange 

processes? 



  

 

7
3. How should linkage and exchange processes be operationalized in the 

conceptual framework?   

1.3 Definition of Terms 

The thesis relies on knowledge of various terms and concepts. Definitions of these 

terms and concepts follow: 

Information and Communication Technology (ICT). Information and 

Communication Technology refers to those technologies that enable groups and 

individuals to communicate, collaborate, and interact in order to share information 

through various technological media, including e-mail, conferencing (telephone, video 

and web), GDSS, and discussion forums. Many ICT tools, such as PowerPoint, are also 

included in this definition.  

Web-conferencing. Web-conferencing describes live meetings over the Internet. 

During the meeting, group members use computers to communicate with other 

participants synchronously. To attend a web-conference, group members log into a 

website address, using their name. To access the technology, participants typically 

download an application to the local computer. This study used Elluminate Live V-Class 

for web-conferencing. The technology allowed users to upload agendas, utilize 

whiteboard, instant text message, record voting and polling of participants, express 

emoticons, raise hands to indicate a wish to speak, and see participant names.  

Teleconferencing. Within this study, teleconferencing signifies the use of audio 

conferencing involving telephones. The study used TELUS’s audio teleconferencing 

technology. The technology provided an audio only communication medium, where 

multiple participants could speak at the same time. There was no video or other 
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communication media. To use the technology, the participants dialled a telephone 

number and entered a conference code. They were prompted to say their name; in 

addition, a beep sounded to let other participants know that a new participant had joined 

the meeting. 

Knowledge Translation (KT). Knowledge Translation refers to a collaborative 

research process that involves both researchers and decision-makers who engage in 

information exchange, synthesis, and application of research as a result of collaborative 

research efforts (CIHR, 2002). It emphasizes and requires applying knowledge and 

translating knowledge into action to capture the benefits of research.  

Knowledge Exchange. Knowledge exchange refers to collaborative problem 

solving between researchers and decision-makers that happens through linkage and 

exchange (CHSRF, 2008). 

Knowledge Transfer. Knowledge transfer refers to “conveyance of knowledge 

from one place, person, or ownership to another. It involves two or more parties and there 

has to be a source and a destination” (Syed-Ikhsan & Rowland, 2004). 

Linkage and Exchange. Linkage and exchange describes a process in which 

researchers and decision-makers engage in ongoing interaction, collaboration, and 

exchange of ideas (CHSRF, 2008). Linkage and exchange also involves researchers and 

decision-makers working prior to, during, and after the research program (CHSRF, 

2008).  

Knowledge Brokering. Knowledge brokering describes an activity in which a set 

of actors, known as knowledge brokers, work to bring people together through network 

building efforts; help facilitate knowledge exchange within an organization; develop new 
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research; apply solutions within an organization; and evaluate changes put in place 

(CHSRF, 2004). This study considers two types of knowledge brokering roles: a 

dissemination facilitator and a process facilitator. The literature review section of the 

thesis explains the differences between the two.  

Group process. Group process refers to the interactions required for a group to 

complete a task or to arrive at a decision (Huang & Wei, 2000).  

Outputs. In healthcare literature, outputs are referred to as “the direct products or 

services from the [process] of a policy, program, or initiative, and are delivered to a target 

group or population” (CHSPR, 2004). Output measures are a result of a process and can 

be measured qualitatively or quantitatively to provide evidence that the initiative 

delivered took place.  

Outcomes. In health care literature, outcomes are referred to as “significant 

external consequences attributed to an organization, policy, program or initiative, and can 

be described as immediate, intermediate or final; direct or indirect; and intended or 

unintended” (CHSPR, 2004). Outcomes are used to assess the changes or benefits in a 

program, initiative, or activity that occur because of outputs (McLaughlin & Jordan, 

1999). Outcomes can also be measured over time, allowing an examination of the 

immediate, intermediate, and long-term effects of an initiative.  

1.4 Summary of Chapters 

The thesis is organized into six chapters. Chapter 1 contains the introduction to 

the thesis. Chapter 2 includes a review of the literature on knowledge translation, linkage 

and exchange, and ICT. Chapter 3 details the study’s method of research, subjects, 

materials, procedures, data collection, and data analysis. Chapter 4 reports the study 
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results. Chapter 5 presents discussions, findings, implications, and suggestions for further 

research. Chapter 6 presents the conclusions. 
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Chapter 2: Literature Review  

2.1 Overview of the Literature  

The literature review first describes the knowledge translation process. Second, 

the literature review presents a discussion on the role of ICT in the research process. 

Third, to clarify the general effects of technology on group processes, the review includes 

a survey of ICT literature. Fourth, the review focuses on the knowledge translation 

literature and narrows down the specific group processes relevant to linkage and 

exchange (social interactions, information exchange, and facilitation). Once the linkage 

and exchange processes are identified (social interactions, information exchange, and 

facilitation), the review looks at the consequences of ICT on similar group processes. 

Finally, the literature review lays the foundation for the development of the study’s initial 

conceptual framework.  

2.2 Collaborative Research Processes in Health Care 

Traditionally, researchers have been the source of ideas that direct the research 

process, while users of research, such as policy decision-makers, have been receivers of 

research results (Landry, Lamara, & Amari, 2001). This view of the research process 

assumes that decision-makers will search for research information in academic journals 

and use it to inform or guide policy decisions (Lomas, 2000). However, research studies 

alone may be insufficient to inform or guide policy decisions (Landry, Lamara, & Amari, 

2001).  

To make research results more relevant to decision-making needs, researchers and 

policy decision-makers are beginning to collaborate more often on research projects. 

Policy decision-makers are now included in the formulation of research questions, 
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methods, and the publication of research results. Proponents claim that communication 

linkages and information exchanges between researchers and policy decision-makers 

during the research process make research results increasingly relevant to decision-

making needs (Lomas, 2000). However, research process models have not accounted for 

policy decision-maker and researcher interaction during the research process.  

Research process models remain focused on the researcher as the source of ideas 

and direction throughout the research process. For example, Anson et al. (1996) 

described an adapted research process model that is generic and non-sequential. The 

authors demarcated eight research processes: 1) generating ideas; 2) conducting library 

research; 3) refining the research topic; 4) planning a research strategy; 5) specifying a 

research design; 6) collecting data; 7) analyzing data; and 8) publishing research results. 

Varkevisser, Pathmanathan, and Brownlee (2003) proposed a specific research model for 

conducting health research and proposal development. The steps outlined in their model 

include 1) selecting, analyzing, and stating the research problem; 2) reviewing the 

literature; 3) formulating the research objectives; 4) outlining the research methodology; 

5) describing the work plan; 6) budgeting; 7) planning for project administration and 

utilization of results; and 8) providing a proposal summary. Booth, Colomb, and 

Williams (2003) described a simpler approach to the research process beginning with: 1) 

understanding the problem; 2) developing a research question; 3) researching the 

problem; 4) answering the research question; and 5) applying the findings to solve the 

problem. None of these research process models includes consideration of decision-

maker input in the process; as a result, opponents have criticized these traditional 

research approaches for not producing relevant research that can be used by decision-
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makers to solve real world problems (Lomas, 2000). 

In 2002, the Canadian Institute for Health Research (CIHR) introduced a 

knowledge translation research process model. In this model, researchers and decision-

makers are the source of ideas and direction in the research process; the model recognizes 

the influence of decision-makers early in the research process. The Institute defines 

knowledge translation functionally: 

[Knowledge translation is] the exchange, synthesis and ethically-sound 

application of knowledge—within a complex system of interactions among 

researchers and users [e.g., policy decision-makers]—to accelerate the capture of 

the benefits of research for Canadians through improved health, more effective 

services and products, and a strengthened health care system. (CIHR, 2002) 

This definition makes it clear that knowledge translation is a collaborative research 

process, requiring communication linkages and information exchanges between 

researchers and decision-makers not only at the policy level, but also at clinical and 

managerial levels. The goal of these interactions is to produce research studies relevant to 

issues that decision-makers face and that can be used to inform policy decisions and 

subsequent research directions.  

To guide decision-makers and researchers working on collaborative research 

projects, CIHR introduced a knowledge translation research model composed of six 

steps. Communication linkages and information exchanges between researchers and 

decision-makers occur throughout the entire research process (see Figure 1). The steps 

are: KT1) defining research questions and methodologies; KT2) conducting research; 

KT3) publishing research findings in plain language and accessible formats; KT4) 
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placing research findings into the context of other knowledge and socio-cultural norms; 

KT5) making decisions and taking action informed by research findings; and KT6) 

influencing subsequent rounds of research based on the results of knowledge use. 

Figure 1. CIHR Knowledge Translation (KT) Process Model (2002). 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

          [Source: Canadian Institute for Health Research http://www.cihr-irsc.gc.ca/e/29418.html ]  

To facilitate the process of linkage and exchange between researchers and 

decision-makers working within the CIHR knowledge translation model, the Canadian 

Health Services Research Foundation (CHSRF) introduced the concept of the knowledge 

broker. Knowledge brokering is playing an increasingly important role in promoting 

linkage and exchange between researchers and decision-makers. Originally, the 

knowledge broker acted as a go-between for decision-makers and researchers within an 

organization. The knowledge brokering role has since evolved to a function carried out 

by a set of actors working within an organization to facilitate linkage and exchange 

(CHSRF, 2004). The knowledge brokering function includes bringing people together 
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through network building efforts; helping facilitate knowledge exchange within the 

organization; developing new research; applying solutions within the organization; and 

evaluating changes put in place (CHSRF, 2004). People working as knowledge brokers 

must be “flexible, curious, and well-informed on all aspects of a given sector, able to 

make links among a range of ideas and bits of information” (CHSRF, 2004). CHSRF 

(2004) suggests that when presenting research evidence to decision-makers, the 

knowledge broker should be able to identify credible researchers to present and ensure 

that they provide important messages immediately; use plain language; focus on 

implications of research; mention the limitations of research; and use humour and style in 

the presentation. 

A comparison of traditional researcher centered research approaches with the 

collaborative decision-maker-researcher approach that CIHR and CHSRF advocate 

reveals important differences. The CIHR model introduces new research processes not 

found in the traditional research approaches, such as including the publication of research 

results in plain language formats; making decisions and taking action informed by 

research findings; placing research findings into the context of other knowledge and 

socio-cultural norms; and influencing subsequent rounds of research based on the results 

of the research. Furthermore, to help facilitate the CIHR knowledge translation process, 

CHSRF introduced the concept of a knowledge broker who facilitates linkages and 

exchanges between researchers and decision-makers. These are new research processes 

promoted by CIHR and CHSRF to reflect the importance of making research results more 

accessible and relevant to decision-makers. The next section discusses the role of 

technology in facilitating the research process.  
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2.3 Technology Use in the Research Process: A Health Informatics Perspective 

The increasing demand for linkage and exchange between researchers and 

decision-makers underlies the need for the development of new tools to facilitate co-

operation between these two groups. For years, researchers have used e-mail, telephone, 

video and web-conferencing, and group decision support systems to coordinate the 

communication required to promote research collaboration (Russel, 2001). Some of the 

first research groups to use ICT for communication and collaboration were in the fields of 

physical oceanography, worm genomics, and space physics (Teasley & Wolinsky, 2001). 

The field of health informatics includes two well-known research collaboratives: HealNet 

and InterMed Collaboratory.  

HealNet (1995-2002) was a national network of Canadian researchers from the 

health, social, and applied sciences whose primary aim was to improve the health of 

Canadians by making research knowledge available to healthcare decision-makers. The 

research network was composed of 20 universities, 31 private sector companies, five 

federal departments, 24 provincial departments, and 29 other organizations (HealNet, 

1999). However, a review of the annual reports on the HealNet website and a search on 

PubMed did not reveal any formal evaluation studies on the use of ICT in the linkage and 

exchange process between researchers and decision-makers collaborating in the network.  

Patel et al. (1999) and Shortliffe et al. (1998) have extensively evaluated the use 

of ICT in the InterMed Collaboratory. The InterMed Collaboratory (1994-1998) was a 

research collaboration involving five medical institutions in the United States and one in 

Canada with the objective of developing and sharing software system components and 

procedures to support the goals of three health informatics research projects. InterMed 
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also had a second objective—to provide clinical applications, guidelines, and knowledge 

bases for clinical, administrative, and educational purposes. The studies by Patel et al. 

(1999) and Shortliffe et al. (1998) focused on how researchers collaborated using various 

communication media, such as e-mail, teleconferencing, and face-to-face meetings. The 

authors did not discuss researcher decision-maker interactions. 

As important as the work of Patel and colleagues has been for understanding how 

research groups collaborate using ICT within healthcare, a gap in the health informatics 

literature remains, that is, evaluating the effects of ICT on researcher and decision-maker 

linkage and exchange activities. For example, the InterMed Collaboratory did not 

consider linkage and exchange between researchers and decision-makers; rather, it 

focused on researcher collaboration. Even though HealNet intended to improve 

researcher and decision-maker collaboration, it provided no formal evaluations of the 

collaborative linkage and exchange process using ICT. Consequently, developing a 

conceptual framework for evaluating group processes is necessary for knowledge 

translation organizations, such as COMPUS, CIHR, and CHSRF, whose job it is to 

facilitate linkage and exchange between decision-makers and researchers. Such a 

framework will help these organizations develop linkage and exchange strategies to 

support distance communication between decision-makers and researchers.  

To understand how ICT literature has conceptualized the study of technology 

within groups, it is important to undertake a review of various group theories and 

conceptual models discussed in such literature. Because the literature on ICT is rich, 

numerous conceptual models and variables are available.  
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2.4 Theories and Conceptual Models for Evaluating Technology-Enabled Groups 

Many group process theories receive consideration in the ICT literature; one that 

is relevant to this study is that of Adaptive Structuration Theory (AST). This group 

process theory has been used in the ICT literature to explain the effects of ICT on group 

processes.  

Adaptive Structuration Theory (AST) relates more specifically to the use of ICT 

and its effect on group processes. Developed by DeSanctis and Poole (1994), AST argues 

that the use of information technologies over time introduces structures that influence the 

rules and resources that organizations use for social interactions. The concepts of 

structuration and appropriation are important aspects of AST. Structuration “refers to the 

process by which systems are produced and reproduced through [a] member’s use of 

rules and resources” (Poole & DeSanctis, 1989). Appropriation is the “fashion in which a 

group uses, adapts, and reproduces a structure” (Anson, Bostrom, & Wynne, 1995). 

Three dimensions affect how a group appropriates a structure: faithfulness, attitudes, and 

level of consensus (Anson, Bostrom, & Wynne, 1995). For example, a structure imposed 

by a technology will have its desired effect if used in accordance with the design 

principles (faithfulness); if the members of the group do not react negatively to the 

technology (attitude); and if the members agree on how the technology should be used 

(consensus). Hence, AST is designed to explain how groups adapt to the structures and 

rules of the technology used in the group process.  

In addition to group theories, various ICT research streams, such as Group 

Decision Support Systems (GDSS), Virtual Networks, Computer Mediated 

Communication, and Computer Supported Co-operative Work, have proposed conceptual 
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models used to evaluate inputs, processes, and outcomes in technology-enabled groups. 

Most of these ICT sub-streams are similar, sometimes using terms interchangeably. Here, 

the literature review focuses on the various conceptual models proposed in ICT literature 

for studying the use of ICT within groups. The discussion focuses on the GDSS literature 

since it is one of the most established and most developed research streams studying the 

consequences of the use of ICT in groups.  

A GDSS is a computer-based system used to improve communication within 

groups (Zigurs, Poole, & DeSanctis, 1988). The first GDSS system was created in the 

1980s at the University of Arizona Management Information System department. In the 

past twenty years, the field has seen approximately 230 papers published in academic, 

peer reviewed information system journals, but only a few studies have directly explored 

the effects of a GDSS on group processes (Huang & Zhang, 2004). Most of the GDSS 

literature has focused on measuring group process outcomes, such as satisfaction, 

cohesion, trust, and decision-making (Zigurs, Poole, & DeSanctis, 1988) and on group 

inputs, such as task, technology, group characteristics, and context (Dennis, Nunamaker, 

& Vogel, 1991). In the introduction, the term outcome was defined as an assessment of 

changes to a program, initiative, or activity. There is a large literature within ICT that 

focuses more on process outcomes; fewer studies look at in-depth group processes.  

Nunamaker et al. (1991) offer a conceptual model that has been used extensively 

in the GDSS literature. In this model, group processes that affect group outcomes are 

mediated by a series of four input variables: task, context, technology, and group 

characteristics. These inputs affect group processes characterized by either group process 

losses or group process gains. Process gains are group processes that improve meeting 
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outcomes, including more information, synergy, learning, and objective evaluation. 

Process losses have a negative affect on meeting outcomes and result in coordination 

problems, information overload, socializing, free riding, and failure to remember. The 

effects of the inputs on group process gains and losses influence the results of group 

outcomes, such as group effectiveness, efficiency, satisfaction, outcome quality, and 

confidence with the outcome. Thus, the Nunamaker et al. (1991) conceptual model for 

studying groups that use a GDSS includes not only the consequences of technology on 

group processes and outcomes, but also other situational dimensions, such as context, 

group characteristics, and tasks (Hinssen, 1998).  

Like Nunamaker et al. (1991), Pinsonneault and Kraemer (1989) developed a 

conceptual model to study the effects of a GDSS on group decision-making processes 

and decision-making outcomes. They included similar contextual input variables, but 

discussed them at a broader level (Hinssen, 1998). The model examines how contextual 

input variables (personal factors, situational factors, group structure, technological 

support, and task characteristics) interact with group decision-making processes to 

influence both tasks and group-related outcomes. The group processes proposed in this 

model include: decisional characteristics (depth of analysis, participation, consensus 

reaching, and time to reach the decision); communication characteristics (clarification 

efforts, efficiency of communication, non-verbal communication, and task oriented 

communication); interpersonal characteristics (co-operation, domination of a few 

members); and structure imposed by the technology. Outcomes proposed in the model 

include attitude toward the group process (satisfaction and willingness to work in a group 

in the future); characteristics of the decision (quality, variability of the quality over time, 
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and breadth); implementation of the decision (cost, ease, and commitment of group 

members); attitude of group members toward the decision (acceptance, comprehension, 

satisfaction, and confidence). Like Nunamaker et al. (1991), Pinsonneault and Kraemer 

(1989) use inputs, such as technology, group characteristics, context, and task. However, 

both processes and outcomes are different since Pinsonneault and Kraemer’s (1989) 

model specifically focused on decision-making processes and outcomes.  

Similarly, Sambamurthy, Poole, and Kelly (1993) introduced a conceptual model 

that examines how the communication structures of a GDSS affect the group decision-

making process. The input variables used in the model are tasks, group characteristics, 

technology, and communication structures. Communication structures are characterized 

as the type of communication support (computerized vs. non-computerized), temporal 

frame (synchronous vs. asynchronous), and type of group supported (face-to-face vs. 

distributed). The input variables proposed in the model in turn affect GDSS decision-

making processes: the amount of communication, task focus, influence processes, depth 

of analysis in discussions, structure of work process, and performance of communication 

requirements. The inputs and processes then affect decision-making outcomes, such as 

decision quality, consensus change, confidence, and perceived quality and satisfaction 

with the decision process. 

Straus (1997) introduces a model simpler than any proposed by Nunamaker et al. 

(1991), Pinsonneault and Kraemer (1989), and Sambamurthy, Poole, and Kelly (1993). 

The author examined only one input variable, communication medium (conferencing 

technology or face-to-face), without a focus on contextual variables that the previous 

models included. The model considered how communication medium input modes 
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(conferencing technology vs. face-to-face) affect group communication processes, such 

as total task communication and non-task communication, task focus, supportive 

communication, disagreement, personal attacks, and distribution of participation. The 

input and process variables affect the group outcomes of cohesiveness, satisfaction, and 

productivity.  

This review of theories and conceptual models suggests that numerous variables 

may be applied to group inputs, processes, and outcomes in the study of the use of ICT in 

groups. So far, over 80 inputs, processes, and outcomes have been introduced in a review 

of merely four conceptual models and two theoretical models. To include all these 

variables in the conceptual framework is neither feasible nor necessary for evaluating the 

linkage and exchange process of distant technology-enabled drug policy groups. 

However, the conceptual models offered a number of common input variables. 

Pinsonneault and Kraemer (1989), Sambamurthy et al. (1993), and Nunamaker et al. 

(1991) considered group task as an input into the group process. Nunamaker et al. (1991), 

Pinsonneault and Kraemer (1989), Sambamurthy et al. (1993), and Straus (1997) used 

communication medium or technology as an input into the group process. Sambamurthy 

et al. (1993) and Nunamaker et al. (1991) included group characteristics as an input into 

the group process. Finally, context remains an important factor in a conceptual 

framework; context guides the study of linkage and exchange processes, especially in the 

area of health where linkage and exchange processes can develop differently within a 

particular policy domain. These four input variables (group characteristics, task, 

technology, and context) are found in other GDSS literature, such as Nunamaker et al. 

(1991) and Pinsonneault and Kraemer (1989). In these studies, another input, group 
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culture, becomes part of the conceptual framework. A rationale that justifies its inclusion 

into the conceptual framework is offered in the latter section. Table 1 provides a 

summary of the conceptual models discussed in the literature review.  

Table 1. ICT Literature Review Summary of Group Inputs, Processes, and Outcomes 

 

After identifying the major inputs influencing technology-enabled linkage and 

exchange, the literature review will now highlight the specific group processes relevant to 

linkage and exchange.  
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2.5 Defining Linkage and Exchange, Knowledge Exchange, Knowledge Transfer, and 

Knowledge Translation  

It is important to define the difference between key concepts, such as linkage and 

exchange, knowledge exchange, knowledge transfer, and knowledge translation, because 

there is a hierarchy among these terms—beginning with knowledge transfer and 

continuing to knowledge exchange and to knowledge translation. Knowledge transfer 

refers to a “conveyance of knowledge from one place, person, ownership, etc. to another. 

It involves two or more parties and there has to be a source and a destination” (Syed-

Ikhsan & Rowland, 2004). Knowledge transfer focuses on the sharing of ideas and 

research results, usually in one direction through a process that involves extracting key 

messages from academic literature and communicating them to decision-making groups 

in plain and easy-to-read language (CHSRF, 2008). CHSRF (2002) defines knowledge 

exchange as collaborative problem solving between researchers and decision-makers that 

happens through linkage and exchange. Linkage and exchange are processes embedded 

within knowledge exchange where researchers and decision-makers “are engaged in 

ongoing interaction, collaboration, and exchange of ideas” (CHSRF, 2008 ). In regard to 

knowledge translation, CIHR (2002) defines it as:  

The exchange, synthesis and ethically-sound application of knowledge—within a 

complex system of interactions among researchers and users [e.g., policy 

decision-makers]— to accelerate the capture of the benefits of research for 

Canadians through improved health, more effective services and products, and a 

strengthened health care system. (CIHR, 2002) 

Knowledge translation, therefore, encompasses and includes processes of knowledge 
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transfer and knowledge exchange as well as linkage and exchange. 

In addition to these definitions, other researchers have proposed various models 

that provide explanations for use and non-use of research knowledge in the linkage and 

exchange process. For example, the two-communities model, also known as the 

interaction model, assumes that the amount of interaction (i.e., linkage and exchange) 

between researchers and decision-makers is a predictor of use or non-use of research 

knowledge by decision-makers (Rich, 1997). This perspective on linkage and exchange 

assumes that several barriers exist between the research world and decision-making 

world. Only through increased communication linkages and information exchanges 

between decision-makers and researchers can research become more relevant and useful 

to the decision-making process. Studies have shown that such research partnerships can 

successfully support the implementation of effective interventions that are both of 

scientific and practical value (Cameron, Brown, & Best, 1996). Hence, the challenge is to 

close the cultural gap by creating linkages and exchanges between the two cultures where 

both decision-makers and researchers are involved in the research process (CWHPIN, 

2000).  

The two-communities model explains why barriers between decision-makers and 

researchers exist. For example, Fuhrman (1994) suggests that researchers and decision-

makers work on different timelines, use different languages, and respond differently to 

incentives. Leung (1992) claims that a sense of distrust and antagonism permeates 

interactions between the two-communities.  

Rich (1991), however, provides a more comprehensive explanation of the barriers 

to linkage and exchange within policy decision-making. He classifies the two-
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communities barriers in considerable detail: 1) a general distrust and sense of antagonism 

between the two groups; 2) different reward systems (e.g., researchers are rewarded 

through publication and managers are rewarded by concrete policy results); 3) different 

communication styles (e.g., researchers use terms that amount to jargon); 4) different 

perspectives on time (e.g., decision-makers require information immediately, while it 

may take years for researchers to provide this information); 5) different perspectives on 

research relevance (e.g., academic publications in their original form are not relevant to 

decision-making needs).  

As previously noted, linkage and exchange researchers believe that increasing the 

interactions between decision-makers and researchers will lead to fewer barriers and an 

increased use of research results in the decision-making process (Huberman, 1990). 

These interactions can occur through a) informal contacts with decision-makers and 

researchers; b) researcher involvement in research, committees, seminars, and workshops 

organized by government agencies; c) reports to government agencies (Landry, Lamara, 

& Amari, 2001); and d) the involvement of knowledge brokers to facilitate the 

knowledge translation process (Huberman, 1990).  

However, once a relationship between decision-makers and researchers has been 

established, maintaining such a relationship can be difficult. For instance, value or 

process conflict between the two groups may impede the relationship (Amabile et al., 

2001). To reduce the effect of such problems, researchers have focused their attention on 

finding ways to build trust through: frequent e-mail and face-to-face interactions; group 

sense making sessions; conflict resolution procedures; and procedural restructuring 

(Rynes, Barunek, & Daft, 2001).  
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Even with positive working relationships, other external factors may cause the 

linkage and exchange process to fail. For example, research studies demonstrate that the 

linkage and exchange process tends to move slowly even when relationships between 

decision-makers and researchers are positive (Rynes, Barunek, & Daft, 2001). A slow 

process can lead decision-makers to lose interest in the research process.  

Nonetheless, the two-communities model has been widely used to explain how 

the linkage and exchange process can be effectively implemented with researcher and 

decision-maker groups (Oh & Rich, 1996). Studies in the healthcare domain continue to 

use the two-communities model to explain the failure or success of decision-maker and 

researcher interactions, even though at times the two-communities model is not explicitly 

defined as the model used within a study. For example, in their paper on identifying 

recent changes in drug cost-containment policies, Soumerai et al. (1997) interviewed 

participants from United States Medicaid programs. The authors examined some of the 

internal and external factors that influenced policy change within Medicaid. Soumerai et 

al. found that policies that were influenced by research evidence were a direct result of 

collaboration between researchers and decision-makers. One of the recommendations 

made by the authors was for decision-makers and researchers to maintain long-term 

relationships so that research would be more likely to be used by decision-makers.  

Similarly, a study funded by the Milbank Memorial Fund (2001) on linkage and 

exchange activities of health policy programs within six countries discusses the 

importance of maintaining a high level of social interactions between decision-makers 

and researchers. The study concludes with specific recommendations: 

1) Mutual understanding between both groups requires a conscious effort in 
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which both groups make the effort to understand each other’s culture.  

2) Policymakers need to respect the knowledge, competency, and needs of the 

researcher.  

3) The linkage and exchange process builds on previous positive experiences, 

where appropriate expectations and definitions of success are clearly defined. 

4) The linkage and exchange process is more likely to be enhanced if decision-

makers and researchers continue to work together to evaluate effects of policy.  

5) Decision-makers and researchers must acknowledge that it takes years to build 

trust and that collaboration should be long-term whenever possible.  

The process of information exchange, although relevant to the two-communities 

perspective, is even more relevant to the dissemination model. The dissemination model 

describes the information exchange process that transpires between decision-makers and 

researchers. This model assumes that a step should be added to the research process that 

is not described in the two-communities model. In this extra step, researchers identify 

knowledge relevant to decision-makers and make it accessible to them (Landry, Lamara, 

& Amari, 2001) either through direct mailing, workshops, or conferences (Lomas, 1993). 

The goal of these methods is to become aware of and influence the policy decision-

making process (Lomas, 1993). However, researchers have challenged the assumption 

that dissemination efforts by themselves will increase linkage and exchange within the 

decision-making process. Apparently, decision-making is too complex for research 

evidence alone to create changes in the decision-making process (Landry, Lamara, & 

Amari, 2001).  

Sechrest, Backer and Rogers (1994) argue that a distinction should be made 
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between dissemination and effective dissemination. Effective dissemination requires: 1) 

using effective communication methods in reports; 2) making information relevant to 

decision-making needs; and 3) using graphics, colour, and humour in the dissemination 

process (Landry, Lamara, & Amari, 2001). Effective dissemination activities include: 1) 

preparing and conducting meetings to plan the scope of projects with users; 2) scheduling 

meetings to discuss progress of preliminary results with users (Landry, Lamara, & Amari, 

2001); 3) deciding on what information should be transferred; 4) specifying a decision-

making audience; 5) choosing a credible knowledge broker; 6) specifying a strategy for 

dissemination; and 7) evaluating the effects of the dissemination process (Lavis et al. 

2003).  

Although not within the scope of this study, it is important to assess evidence and 

its use in the linkage and exchange process. For instance, within the healthcare field, 

health care professionals, agencies, and medical organizations have embraced clinical 

practice guidelines because their use leads to improved quality of care and improved 

cost-effectiveness (Weyden, 2002). However, recently the Australian COX-2 Inhibitor 

working group found a conflict of interest within the creation of guidelines because many 

of those involved in the production of the clinical practice guidelines also had 

professional connections with the pharmaceutical industry. These connections were 

considered to have biased the guidelines in favour of the pharmaceutical companies 

(Weyden, 2002). Although outside the scope of this study, the researcher might wish to 

raise other questions regarding decisions concerning evidence. 

In summary, the primary focus of the dissemination model is on information 

exchange. This is a complex process involving various actors (decision-makers, 
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researchers, and knowledge brokers), dissemination activities, and dissemination efforts. 

Therefore, the information exchange process is another group process of interest in the 

study because of its importance to the linkage and exchange process. The two-

communities and the dissemination perspectives on linkage and exchange involve 

researcher and decision-maker interaction, information exchange, and the use of a 

knowledge broker to facilitate the group linkage and exchange process. Linkage and 

exchange processes are composed of sub-processes, such as the social interaction 

process, the knowledge brokering process, and the information exchange process. These 

are the linkage and exchange processes that are included in the initial conceptual 

framework. Furthermore, because differences between decision-making and researcher 

cultures can affect the linkage and exchange process as described by the two-

communities model, group culture will be included as an input in the conceptual 

framework.  

2.6 Effects of Technology on Linkage and Exchange Processes 

The description of the relevant linkage and exchange processes should include 

discussion of the potential effects of technology on these processes. Zigurs, Pool, and 

DeSanctis (1988) suggest that the literature concerning ICT has treated group processes 

as a “black box” with most studies focusing on group process outcomes. The literature 

indicates that group processes are more complex phenomena than outcomes and more 

difficult to measure. For instance, evaluating group consensus results, an outcome 

variable, is less complicated than studying the consensus process. The former can be 

determined simply by measuring whether the group achieved consensus or not. The latter, 

on the other hand, is more complicated because evaluating the process of how the group 
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achieved consensus may require multiple methods. Both qualitative and quantitative 

methods may be required in analysis of group discussions and in administration of survey 

questions regarding the consensus process. Burke, Aytes, and Chidambaram (2001) study 

the effects of technology on group processes, including cohesion, satisfaction, structure, 

communication effectiveness, and leadership. The authors did not analyze the processes 

of achieving cohesion, satisfaction, or leadership, but rather evaluated them as group 

process outcomes, measuring them at different times.  

The group processes discussed in the thesis relate to linkage and exchange group 

processes that have been identified in the literature, namely, social interaction, 

information exchange, and knowledge brokering (Rich, 1991; Huberman, 1990; CHSRF, 

2002; CIHR, 2002; Landry, Lamara, & Amari, 2001). Knowledge brokering is similar to 

the concept of facilitator in the ICT literature. A description of the similarities and 

differences between a knowledge broker and a facilitator will be provided in a later 

section of the literature review.  

2.6.1 Effects of Technology on Social Interactions  

Of the researchers examining the effects of ICT on group processes, Zigurs, 

Poole, and DeSanctis (1988) were among the first to analyze group social interaction 

processes within GDSS literature. In general, the group interaction process within GDSS 

supported groups has been studied from the point of view of how technology influences 

behaviour, which means that these studies focused on how group members interacted 

with each other and consciously or unconsciously influenced one another in the 

performance of group related decision-making tasks (Huang & Wei, 2000).  

In a laboratory study, Zigurs, Poole, and DeSanctis (1988) specifically examined 
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group influence behaviour and how members using different communication media (face-

to-face and GDSS) influenced each other when working on group tasks. The authors 

divided influence behaviour into five categories: 1) initiation behaviour (which concerns 

initiating agendas); 2) goal-oriented behaviour (which concerns group goals);  

3) integrative behaviour (which concerns the summary and integration of group 

contributions); 4) implementation behaviour (which concerns action leading to task 

completion); and 5) process behaviour (which concerns procedural movement of the 

group). These categories represented influence behaviour in group interaction processes 

and the use of influence among members in agenda setting, discussing group goals, 

summarizing opinion, attempting to implement action, and evaluating group processes 

generally. The subjects in the study consisted of undergraduate students working in 

GDSS and non-GDSS supported groups. The study’s major findings showed no 

significant differences in influence behaviour between computer and non-computer 

supported groups. However, the authors learned that GDSS groups used more initiation 

influence statements (e.g., acting on an agenda item) and process type influence 

statements (e.g., providing direction to each other). The authors found another difference: 

GDSS groups used fewer goal oriented influence statements and integrative influence 

statements (i.e., summarizing and integrating group member discussions) than did face-

to-face groups.  

Building on the work of Zigurs, Poole, and DeSanctis (1988), Huang and Wei 

(2000) studied the effects of GDSS support and task type on social interactions. They 

designed a conceptual model derived from McGrath’s TIP theory, social psychology, and 

GDSS literature. Like Zigurs, Poole, and DeSanctis (1988), Huang and Wei (2000) 
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studied group social interactions from a behaviour perspective. The participants in the 

study were undergraduate students working in GDSS or non-GDSS supported groups and 

were evaluated in a laboratory type environment. The authors examined two types of 

group interaction processes: informational influence (accepting information from other 

members as reality) and normative influences (desiring to conform to the expectations of 

other group members). The authors found that GDSS support affected group interaction 

processes by increasing information influence and decreasing normative influence. The 

authors also found that GDSS groups were less satisfied with the group social interaction 

process.  

In a laboratory study, Siegel et al. (1986) examined the effects of ICT on social 

interactions, including communication efficiency, participation, interpersonal behaviour, 

and group choice. The investigators asked group members to reach consensus on career 

choice problems. The groups communicated either face-to-face or through an ICT 

medium. Research results demonstrated that when groups communicated using 

technology, group members made fewer remarks than in face-to-face groups, and it took 

them longer to reach decisions. Participation was higher in technology-supported groups, 

though participants used more inflammatory remarks during interpersonal interactions.  

Straus (1997) examined the consequences of face-to-face and GDSS on group 

social interactions. The results of her meta-analysis demonstrated that groups using 

technology for communication had less personal communication; were more task 

focused; disagreed more; and were more participative than face-to-face groups. 

Additionally, technology-enabled groups had lower cohesiveness than did face-to-face 

groups.   
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In a field study, Eveland and Bikson (1989) examined the effects of technology 

on group social interactions. The field experiment created two task forces, one composed 

of retired employees and the other of employees working but eligible to retire. Both 

groups were given the same task of preparing company reports on retirement planning 

issues and were randomly assigned to different interventions. The first group had regular 

office support, and the other had the same support as the first, with the addition of 

networked computers, e-mail, and other office software. Investigators interviewed 

members of the groups 4 times during the year and collected e-mail communications. The 

authors found that groups using technology developed different social interactions than 

the group without technology. The technology-supported group took advantage of 

technology to participate and developed a more fluctuating pattern of leadership, one 

largely dominated by retirees. The other group had a more consistent type of leadership 

within the group. Other findings relating to the influence of ICT on social interaction 

included a higher degree of communication in the technology-supported group with a 

lessened feeling of isolation plus higher involvement in group work and higher 

satisfaction in work-related outcomes. 

Overall, ICT seems to dampen social interaction processes (Huang & Wei, 2000). 

Group members using ICT were found: to be less goal oriented; to use less integrative 

and influence statements than were the face-to-face groups (Zigurs, Poole, & DeSanctis, 

1988); to use more inflammatory remarks; to disagree more (Straus, 1997) than face-to-

face groups (Siegel et al. 1986); to have less personal communication between group 

members (Straus, 1997); and to have less stable leadership (Eveland & Bikson, 1989). 

However, ICT enabled groups were more participatory (Eveland & Bikson, 1989; Siegel 
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et al., 1986; Straus, 1997); members were less likely to conform to the expectations of 

other group members (Huang & Wei, 2000); members were more satisfied with work-

related outcomes (Eveland & Bikson, 1989); and members were more task focused 

(Straus, 1997).  

Because of the many social interaction processes researchers have observed, it is 

worthwhile to explore how groups develop social interaction norms within a technology-

enabled environment. The ICT literature tends to view social interaction norms within a 

group as a way to bring a form of governance to online environments where group 

members learn about what is or is not socially acceptable within a group. Group social 

interaction norms are crucial for the smooth operation of groups using ICT to collaborate 

at a distance (Danis & Lee, 2005). In face-to-face settings, people are more aware of 

other group member’s behaviour, and social interaction norms tend to develop implicitly 

over time, primarily through group observation (Danis & Lee, 2005). However, when 

working at a distance via various forms of ICT, social interaction norms are more 

difficult to develop because group members are not able to observe other group members. 

Therefore, when introducing ICT to communicate at a distance, group members will 

begin to form new social interaction norms to facilitate group interactions (Mark, 2002). 

These agreed-upon rules of interaction help develop group process gains and increase the 

chances of positive group work (Mark, 2002). As Meyrowitz (1985) notes, “The 

introduction and widespread use of a new medium of communication may restructure a 

broad range of situations and require new sets of social performances” (p. 39). 

In the early 1990s, the important concept of genre entered ICT literature. First 

introduced by Yates and Orlikowski (1992), genre provided a way to identify how 
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various forms of communication (e.g., memo, proposal, expense form, and resumes) can 

affect group norms, behaviour, and work structures. Yates, Orlikowski, and Rennecker 

(1997) suggest that group members use genres for specific communication purposes. 

Their use has a particular function and meaning associated with various work practices 

and group interaction norms (Yates, Orlikowski, & Rennecker, 1997). The genres not 

only shape group communication, but they also influence how the group adopts various 

social interaction norms within the group. When an established genre is changed and 

becomes widely shared within a group or an organization, new genres, or a variant of the 

original, may emerge. Changes in genre may occur due to the introduction of a new 

communication medium (Yates, Orlikowski, & Rennecker, 1997).  

For example, a resume is a document used by employers to make decisions about 

hiring an individual for a particular job. As a genre, the resume has a particular form in 

which it is communicated (fax, e-mail, online) and a specific linguistic style to which it 

adheres (Yates, Orlikowski, & Rennecker, 1997). If the established communication 

method were to change exclusively to online from fax or e-mail, new social interaction 

norms would emerge due to the introduction of a single medium for resume submissions. 

New norms would require job seekers to apply through a website where they would enter 

information in fields predetermined by the employer. Potential job seekers would be 

required to create a login name and password to apply and edit their applications. This 

new system for submitting resumes would create new social interaction norms for job 

seekers.  

Yates, Orlikowski, and Rennecker (1997) used the concept of genre to examine 

the use of an electronic document management system that facilitated collaboration 
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among organizational group members. Studying three teams within an organization for a 

seven-month period, the investigators found that social interaction norms developed 

differently in different groups. These differences were attributed to group size, task, and 

orientation towards the new technologies. Group members replicated similar social 

interaction norms within the new genre system and made innovations in creating new 

norms, such as highlighting text in documents, embedding documents created in other 

media, and implementing faster turnaround in group-group discussions.  

In another instance, Orlikowski and Yates (1994) studied the e-mail 

communication of knowledge workers collaborating on a multi-year project. The 

participants were computer language designers, who developed various programming 

languages. The authors analyzed over 2000 transcripts of archived e-mails in their 

analysis, finding that when a group forms, members come to an agreement, whether 

implicitly or explicitly, on which genres and communication media to use. When group 

members incorporate these norms within the group, they produce social interaction norms 

that define how the group works together. Over time, the group reinforces the pattern of 

social interaction norms, and they define how group members work with each other. 

These groups continue to change and evolve as circumstances change within the group. 

Group members will need to respond to time pressures, task demands, new projects, and 

new technologies, and this will continue to change group social interaction norms. 

Other studies, not based on genres, have described the effects of technology on 

social interaction norms within groups. In a field case study, Mark (2002) presents an 

analysis of why groups fail to develop social interaction norms in technology-enabled 

distant environments. In his study of the implementation of an electronic document 
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management system that would facilitate co-operation between federal agencies in the 

German cities of Bonn and Berlin, Mark (2002) found that it took two years for group 

members to develop social interaction norms to facilitate group interaction via the 

document management system. The author noted that the failure to develop social 

interaction norms within the group was a result of several factors: group member inability 

to observe each other; lack of mechanisms to monitor group adherence to norms; and the 

inability to apply pressure on group members to conform to group social interaction 

norms. The author also notes that the violation of social interaction norms may be 

attributed to such factors as self-interest in following individual work processes as 

opposed to the group work process.  

In another field case study, Ackerman et al. (1997) looked at social interaction 

norms of groups using teleconferencing technologies to support group communication. 

Using high audio quality for communication, users had the option of listening and 

speaking during group discussions. The group consisted of nine members working on 

engineering related projects. The authors described the group as cohesive prior to the 

implementation of the teleconferencing system because the members knew each other 

well and had spent time working with each other. The group members developed social 

interaction norms for dealing with background noise, for knowing when someone was 

present and listening, and for limiting violations of personal privacy. For instance, to 

clarify when someone was present and listening, group members developed social 

interaction norms for signing off and on to the group communication system and for 

sharing private information. To sign off, group members were required to inform other 

group members of their action, and to sign on, the group members would notify and greet 
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each other. Since these social interaction norms were easy to evade, sanctions were put in 

place to stop unwanted behaviour. Other norms also developed within the group. For 

example, the authors found that it was more difficult for group members to avoid 

participating in group discussions because they could not make themselves appear busy 

with another task or avoid eye contact in an audio only communication mode. However, 

group members did find other ways to avoid participation, such as reporting equipment 

failure. Finally, disclosure of private information was more difficult to control because 

group members, while speaking, were unable to hear other members’ verbal reactions to 

information disclosed by the speaker.  

To summarize, technology can influence how social interaction norms develop 

within a group. In face-to-face sessions, social interaction norms develop implicitly over 

time, but are more difficult to develop in technology-enabled groups because group 

members are not able to observe other group members’ behaviour (Danis & Lee, 2005). 

When group members incorporate social interaction norms within the group, implicitly or 

explicitly, they produce a form of social interaction norms that define how the group 

works together. Over time, group members define and reinforce the pattern of social 

interaction norms within the group. These groups will continue to change and evolve as 

circumstances change (Orlikowski & Yates, 1994). Mark (2002) notes that the failure to 

develop social interaction norms within the group may be a result of several factors that 

relate to group member inability to observe one another; lack of mechanisms to monitor 

how group members adhere to the norms; and the inability to apply pressure on group 

members to conform to norms. Overall, social interaction norms within groups using 

various technologies develop differently depending on group size, task, and orientation of 
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the group and group members (Yates, Orlikowski, & Rennecker, 1997). 

2.6.2 Effects of Technology on Information Exchange   

Several studies in the ICT literature and particularly in GDSS literature have 

focused on information exchange. In general, the literature suggests that ICT, especially 

GDSS, increases information exchange within groups. In a laboratory setting, Dennis 

(1996) conducted a study in which he not only evaluated information exchanges between 

GDSS and face-to-face groups, but also went a step further and evaluated information 

use. University students in GDSS-supported and face-to-face groups were given the task 

of evaluating student profiles and recommending them for university admission. The 

results demonstrated that both GDSS and face-to-face groups did not share much of the 

information available to them because they had poor information exchange and, as a 

result, made inadequate decisions regarding admission recommendations. This finding 

contradicts previous GDSS research, which states that GDSS systems produce more 

information exchange between group members than occurs in non-GDSS groups (Dennis, 

1996). Dennis provided an explanation for this result by showing that the previous 

literature included larger groups than the six-member groups used in the author’s study. 

Furthermore, because information exchange in the GDSS was anonymous, GDSS groups 

were less likely to use information in the decision-making process. The author suggests 

that groups may view anonymous information as less credible and, therefore, be less 

likely to use it.  

GDSS support has also been used to facilitate information exchange and decision-

making between policy makers. Van den Herik and de Vreede (1997) carried out a field 

study on the use of GDSS to support policy-making decisions by the Dutch Ministry of 
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Housing. Although the study did not focus on information exchange per se, it is reviewed 

here since it reveals some of the effects of technology on policy information exchange. 

With respect to information exchange, the authors found that voting features provided by 

the GDSS did not promote consensus when policy makers had divergent opinions. 

However, the voting feature did help policy makers share information during a period of 

mutual debating positions.  

Other technologies have also promoted communication linkages and information 

exchanges between groups. Lau and Hayward (2000) used various technologies in a 

virtual network and found that technology helped build relationships and information 

exchange between healthcare managers and professionals. The investigators recruited 25 

health professionals from 17 different regions to participate in a seven-week training 

program designed to develop skills in health policy, management, economics, research 

methods, data analysis, and computer technology. Subjects had access to various 

technologies (web-conferencing, e-mail, newsgroups, document management, and 

internet access) that enabled them to disseminate information and to communicate and 

collaborate with one another. After analyzing their research results, the authors provided 

ten recommendations for building successful virtual networks. Building relationships 

through support and including external members in such networks can lead to higher 

information exchange, greater exchange of ideas, better problem solving, and counselling 

support in decision-making groups. The authors noted that the technology was especially 

helpful for groups working in remote communities, since it helped to foster 

communication linkages and information exchanges with members in other areas.  

In a study similar to that of Lau and Hayward (2000), Finnegan and O’Mahony 
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(1996) used various technologies to support information exchanges for three group 

processes: communication, co-ordination, and collaboration. The authors studied these 

group processes at various stages of the decision-making process; their results showed 

that technologies (conference calls, e-mail, video conferencing, electronic black boards, 

and discussion forums) primarily facilitated communication for information exchange 

and that use of technology in other decision-making processes was virtually non-existent. 

The authors also found that ICT in general helped to facilitate information exchange for 

solving group problems, but when it came to discussing policy alternatives, 

organizational decision-makers preferred face-to-face contact. 

Studies have shown that simpler technologies, such as teleconferencing and e-

mail, promote information exchanges between group members. In a laboratory setting, 

Graetz et al. (1998) examined how groups share information for decision-making in both 

technology-enabled and face-to-face groups. The subjects were university students 

assigned to either a face-to-face, teleconferencing, or electronic chat group (a technology 

that allows groups to communicate synchronously through text). Their task was to use 

information to rank proposals based on a ten-point rating criteria. The results showed that 

using electronic chat rooms required a greater mental effort by group members ranking 

proposals; further, electronic chat group members had a limited ability to co-ordinate and 

verify information shared between them. The study also indicated that teleconferencing 

was superior to face-to-face and electronic chat groups for information exchange. The 

authors reported more openness, homogeneity, and accuracy of information exchanges 

during teleconferencing than with either face-to-face or electronic chat groups. The 

authors suggested that teleconferencing may replace face-to-face for information 
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exchange in distributed groups. 

Working in a field setting, Koch and Davidson (2003) present evidence that 

simple communication technologies, such as e-mail, can positively influence group 

information exchange. In their study, the authors focused on the use of information for 

organizational process improvement, including product design, course teaching, and 

software support. They report that e-mail can have a positive effect on information 

exchange when used to support process improvement activities. The results of the study 

indicated that simple asynchronous media, including e-mail, can support information 

exchange in process improvement.  

Overall, technology can improve information exchange between large groups of 

six or more (Dennis, 1996), but when group members are unable to assess the credibility 

of information, they are not likely to use the information shared (Dennis 1996; Graetz et 

al., 1999). According to Lau and Hayward (2000), the use of ICT can improve the 

information exchange process. Furthermore, information exchange is dependent on the 

group task and the technology used during the information exchange process. For 

example, Koch and Davidson (2003) found that e-mail could improve information 

exchange in groups working on process improvement, while Graetz et al. (1998) 

demonstrated that groups were more able to share information when teleconferencing 

than when participating in electronic chat groups. Finnegan and O’Mahony (1996) 

observed that technology generally helped facilitate information exchange for solving 

group problems, but with regard to discussing policy alternatives, organizational 

decision-makers preferred face-to-face meetings.  
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2.6.3 Effects of Technology on the Facilitation Process and Effects of Facilitation 

Process on Group Processes  

The facilitator’s role has mainly been studied from two perspectives: that of 

effects of facilitators on group processes and that of effects of technology on the 

facilitation process. Generally, the role of the facilitator has been an active one within the 

group process. McFadzean, Somersall, and Coker (1999) described three phases of group 

meetings in which the facilitator plays a role in facilitating the group process: pre-session, 

session, and post-session phases. The authors proposed six variables the facilitator should 

consider when facilitating group processes: goal congruence, process congruence, 

accessing information, communication, deliberation, and distractions. Using two case 

studies in a field setting, the researchers found that a lack of goal congruence (group 

agreement on meeting objective) and a lack of process congruence (group agreement on 

the meeting process) during the pre-planning stage of the group meeting had devastating 

consequences for group meetings. The results of their study also indicated that accessing 

and communicating information and deliberating between group members are important 

facilitation processes that deserve planning during the pre-session, session, and post-

session phases of group meetings.  

Knowledge brokering is a very active function that focuses on the facilitation of 

interactions between decision-makers and researchers. Essentially, knowledge brokering 

is a function of facilitation because its purpose is to bring people together; to help 

researchers and decision-makers maintain relationships; and to improve communication 

and collaboration during the research process (CHSRF, 2004). The function of a 

knowledge broker includes a) bringing people together to exchange information; b) 
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helping groups communicate and understand each other’s needs and abilities; and c) 

guiding decision-makers through sources of research by synthesizing and summarizing 

research for them (CHSRF, 2004). In practice, facilitation and knowledge brokering are 

similar functions though often described in different domains. They both involve the 

facilitation of communication and active involvement in group discussions and group 

processes. However, knowledge brokers are different from facilitators in that they focus 

on building decision-maker and researcher relationships while facilitators are focused on 

managing the group communication processes irrespective of group composition.  

Within the GDSS literature the facilitator has traditionally been an individual 

from outside the group, trained in the skills of managing group interactions while 

remaining neutral during group discussions (Anson, Bostrom, & Wayne, 1995). 

Essentially, the facilitator’s role within a GDSS environment is passive and contained in 

providing either group process support or group technical support (Dickson, Partridge, & 

Robinson, 1993). The functions of a process facilitator include listening, clarifying, and 

integrating information; creating an open and positive environment; directing and 

managing the meeting; and building rapport and relationships among group members 

(Clawson, Bostrom, & Anson, 1993). The functionalities of a technical facilitator include 

understanding the technologies and their capabilities; creating comfort with the 

technology; and selecting and preparing the technology for use by the group (Clawson, 

Bostrom, & Anson, 1993). These facilitation processes may be constrained not only by 

the type of technology used within the group, but also by group member attitudes and 

group tasks (Niederman, Beise, & Beraneck 1996). 

With regard to the influence of facilitation on group processes, a trained facilitator 
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can bring positive outcomes to group processes. Anson, Bostrom, and Wayne (1995) 

studied the effects of GDSS support and those of a facilitator on group performance, on 

perceptions of group cohesion, and on group interaction processes. They integrated 

propositions of Adaptive Structuration Theory (AST) into their theoretical framework to 

develop research hypotheses for treatment results. Their research results showed that 

groups provided with more structure via facilitation, though without GDSS support, 

demonstrated greater cohesion and improved group processes than GDSS-supported 

groups without process facilitator support. GDSS combined with facilitation support 

tended to have the most significant outcome on group cohesion and group interaction 

processes. The authors made the following recommendations based on their findings: 

facilitation is a critical factor for improving GDSS effectiveness; higher quality 

facilitation improves the meeting process; and training and experience is important to 

building high quality facilitation skills. Furthermore, the facilitator can influence group 

processes at several levels: 1) at the level of group member behaviour and attitudes; 2) at 

the level of the group agenda and meeting structure; 3) at the level of the definition of 

and focus on group tasks; and 4) at the level of selection of technology (Niederman, 

Beise, & Beraneck, 1996). 

The literature shows that facilitation and knowledge brokering processes in non-

technology-enabled environments are more active, whereas in a technology-enabled 

environment facilitation becomes more passive, focusing on technological and process 

facilitation support. This suggests that the facilitator role can have a positive effect in 

promoting group processes (Anson, Bostrom, & Wayne, 1995). The facilitator can also 

influence group processes in several areas: 1) that of group member behaviours and 
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attitudes; 2) that of the group agenda and structure of the meeting; 3) that of the definition 

of and focus on group task; and 4) that of selection of technology (Niederman, Beise & 

Beraneck, 1996). For the remainder of this study, the thesis refers to the group facilitator 

as a process facilitator and the knowledge broker as a dissemination facilitator.  

2.7 Summary of ICT Transformation of Social Interaction, Information Exchange, 

and Facilitation Group Processes  

This literature review has highlighted social interactions, information exchange, 

and facilitation (knowledge brokering)—three important group processes relevant to 

technology-enabled linkage and exchange. The findings here show that ICT can dampen 

social interactions among group members and increase information exchange in large 

groups. Groups using technology are in need of effective facilitators to improve group 

process interactions and outcomes. Further, while the literature review focused primarily 

on GDSS technology, it also included studies of groups using the technologies of e-mail, 

web-conferencing, teleconferencing, discussion forums, document management, and the 

Internet. These studies report different levels of success concerning the effects of ICT on 

group communication linkages and information exchange processes. More importantly, 

the success of group processes can vary depending on group size, task, context, and 

technology (Dennis, Nunamaker, & Vogel, 1991).  

Much of the ICT literature on group processes arises from a rationalistic, 

outcome-based perspective. However, little research has looked at the consequences  of 

ICT for group processes from a process perspective. Our understanding of group linkage 

and exchange processes would benefit from a process perspective (i.e., focusing on the 

in-depth process), as distinct from an outcome perspective. The conceptual framework 
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included in the study builds on linkage, exchange, and ICT literature and provides a 

framework to evaluate technology-enabled linkage and exchange processes.  

Finally, the literature review discussed field, experimental, and conceptual papers. 

In a review comparing laboratory and field research studies on groups using GDSS, 

Dennis, Nunamaker, and Vogel (1991) found inconsistencies in the research results that 

explained the effectiveness of GDSS on group processes. However, the authors suggest 

that the difference in results are not due to study locale, that is, to field or laboratory 

settings, but, rather, to the organizational contexts, group characteristics, technology 

used, and task complexity. Differences in these variables explain the differences in results 

and make it more difficult to generalize research findings to other times, groups, places, 

or settings (see Table 2). 

Table 2. Various Differences in Laboratory and Field Experiments 
Laboratory Experiments Field Studies 

Group Size 
Study larger groups Study smaller groups 

Task 
Use pre-existing tasks with which the subjects 
are familiar 

Track task characteristics 

Incentives 
Give incentives to motivate subjects Understand organizational incentives 

Technology 
Facilitators are technical or passive in the 
meeting process 

Facilitators take a more active role in group 
processes 

Source: Dennis, Nunamaker, and Vogel, 1991 
 

2.8 Summary of the Literature 

The literature review included discussions about the traditional research process 

and how it compares to the modified CIHR knowledge translation research process. The 

literature review also evaluated the role of technology in the research process and found a 



  

 

49
dearth of research in the area of decision-maker and researcher linkage and exchange 

using ICT. To understand how the presence of technology affects groups, the literature 

review surveyed the ICT literature and identified many group inputs, processes, and 

outcomes. In the literature on linkage and exchange, the review described significant 

group linkage and exchange processes, including the information exchange process, the 

social interaction process, and the facilitation (knowledge brokering) process. The review 

of the literature on ICT in relation to group processes relevant to linkage and exchange 

revealed that technology-enabled groups develop various social interaction norms when 

using ICT and that ICT can help improve the information exchange process. Concerning 

facilitation, the literature indicated that ICT limits the participation of the facilitator, yet 

groups using ICT were found to be in need of effective facilitators to improve group 

process interactions and outcomes.  

As researchers and decision-makers increasingly engage in collaborative research 

for drug policy decision-making, new linkage and exchange tools, such as ICT, are 

needed to facilitate this process. However, no research studies, to the best of this 

researcher’s knowledge, have examined this phenomenon of technology-enabled linkage 

and exchange processes in healthcare groups and especially within drug policy. 

Furthermore, of those studies investigating group processes relevant to linkage and 

exchange within the ICT literature, most have focused on group process outcomes. No 

conceptual models reviewed in the literature focus on the use of technology-enabled 

linkage and exchange in drug policy. A goal of the study is to contribute to both the ICT 

and linkage and exchange literature in the development and refinement of a conceptual 

framework useful in the evaluation of linkage and exchange.  
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2.9 Introduction to the Conceptual Framework  

According to McGrath (1984), the study of groups requires three sets of variables: 

those describing inputs into the group; those describing the group process; and those 

describing group outputs. The proposed technology-enabled linkage and exchange 

(TELE) conceptual framework builds on the previous ICT conceptual models; however, 

it is contextually sensitive to the inputs, processes, and outputs relevant to linkage and 

exchange. The constructs of Nunamaker et al. (1991), Pinsonneault and Kraemer (1989), 

and Sambamurthy et al. (1993) are generic conceptual models focused on evaluating the 

influence of technology on group process outcomes. The TELE conceptual framework is 

focused on evaluating the linkage and exchange process of distant technology-enabled 

drug policy groups that are influenced by inputs and where end results are outputs.  

2.9.1 Creation of the Technology-Enabled Linkage and Exchange Conceptual 

Framework  

Figure 2, the initial TELE conceptual framework, depicts a sample of some of those 

variables, categorized into input, process, and output variables. Generally, input variables 

describe the makeup of the group in terms of the communication medium, the research 

task, the context, group characteristics, and culture. Process variables are concerned with 

how the group works together, how members interact with each other. Output variables 

reflect the end-results of group efforts, such as how well a group performed its task. They 

are a result of a process and are measured quantitatively to provide evidence that the 

TELE process took place.  
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Figure 2. Technology-Enabled Linkage and Exchange Conceptual Framework.  

 

 

 

 

 

 

 

 

 

 

 

 

 
Sources: Dennis & Nunamaker, 1984; Nunamaker et al., 1991; Pinsonneault & Kraemer, 1989; 
Sambamurthy, Poole, & Kelly, 1993; Straus, 1997; Huberman, 1990; Landry, Lamara, & Amari, 
2001; Lenfant, 2003; Rich, 1991, 1997; Burke, Aytes, & Chidambaram, 2001; Dennis, 1996; 
Miranda & Bostrom, 1993. 
 

Generally, research studies investigating the effects of technology on groups have 

analyzed some combination of input variables and their consequences for group 

processes and outputs. Certainly, not all researchers would agree with the conceptual 

framework proposed in Figure 2. Some may see some of the process variables as outputs 

or some of the outputs variables as processes. Others might place some of the inputs, 

processes, and outputs in different categories. For example, certain researchers might see 

the social interaction process as an output variable, while viewing group cohesion and 

trust as process variables. Furthermore, the framework presented in Figure 2 does not 

present a comprehensive conceptual framework for evaluating the consequences of 

technology-enabled linkage and exchange (TELE) on group processes; rather, it places 
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some of the concepts of interest in a context that provides a basis for further discussion 

and analysis.  

The foundation for the conceptual framework lies in the ICT and linkage and 

exchange literature. With inputs, group characteristics, research task, context, 

communication medium, and culture originated in the ICT and linkage and exchange 

literature (Dennis & Nunamaker, 1984; Nunamaker et al., 1991; Pinsonneault & 

Kraemer, 1989; Sambamurthy, Poole & Kelly, 1993; Straus, 1997; Rich 1997). Group 

linkage and exchange group processes, social interaction process, facilitation (knowledge 

brokering) process, and the information exchange process are also included. The linkage 

and exchange literature offers a discussion of these processes (Huberman, 1990; Landry, 

Lamara, & Amari, 2001; Lenfant, 2003; Rich, 1991, 1997).  

The output variables included in the conceptual framework fall into two groups: 

TELE engagement outputs and TELE group process satisfaction outputs. The TELE 

group process outputs originate in the linkage and exchange literature. Linkage and 

exchange group process outputs included social interaction process, facilitation 

(knowledge brokering process), and the information exchange process. These processes 

are derived from the linkage and exchange literature (Huberman, 1990; Landry, Lamara, 

and Amari, 2001; Lenfant, 2003; Rich, 1991; 1997). With engagement outputs, conflict 

level, cohesion, and trust are group engagement process outputs of interest to the thesis; 

these are discussed in the ICT and linkage and exchange literature (Burke, Aytes, and 

Chidambaram, 2001; Dennis, 1996; Miranda and Bostrom, 1993; Rich, 1991).  
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2.9.2 Explaining the Technology-Enabled Linkage and Exchange Conceptual 

Framework  

Inputs into the framework are research task (based on the CIHR knowledge 

translation process), communication medium (face-to-face, teleconferencing, or web-

conferencing), group characteristics (size, experience, goals, and roles), context 

(description of linkage and exchange within the policy domain and group type), and 

culture (describing the groups culture within the particular policy environment). The 

inputs will affect how the social interaction process, facilitation process, and information 

exchange process between drug policy groups develop as part of the linkage and 

exchange process. The inputs and processes and how they shape the linkage and 

exchange process will lead to different levels of engagement outputs and linkage and 

exchange outputs. The methods section will describe the operationalization of the TELE 

conceptual framework.  

2.10 Chapter Summary  

This chapter has reviewed the literature on linkage and exchange and ICT and 

introduced a conceptual framework built on both the linkage and exchange and ICT 

literature. The following chapter provides a detailed description of the research 

methodology that was utilized in the study of TELE in drug policy groups.  
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Chapter 3: Methods 

The previous chapter outlined current literature on ICT and linkage and exchange 

and introduced a conceptual framework for studying technology enabled linkage and 

exchange (TELE). This chapter provides a detailed description of the research 

methodology that was utilized in the study of TELE in drug policy groups. The approach 

allowed consideration of the following research questions:  

1) Does ICT have an influence on linkage and exchange processes in drug policy 

groups? 

2) What are the effects of different types of ICT on linkage and exchange 

processes?  

3) How should linkage and exchange processes be operationalized in the 

conceptual framework?  

The chapter is organized into several sections that provide a framework within which to 

describe the research plan. The chapter explains the overall study design and rationale for 

using case study research, followed by the description of the subjects, materials, and 

procedures used for data collection and analysis. Finally, the chapter discusses the 

manner in which the TELE conceptual framework was operationalized within the study.  

3.1 Overall Study Design  

For this research, a case study approach was selected as an appropriate method 

because it permitted observation of the complex process of TELE. The researcher 

considered other research methods, such as a randomized control trial or a quasi-

experimental design. However, because it would have been difficult to control for 

research tasks, group characteristics, communication media, and culture while using these 
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alternative methods, they were ruled out. Action research was also considered. However, 

because of this researcher’s role as an observer, it would have been difficult to apply this 

methodology to the study. Action research requires the active collaboration between 

researchers and stakeholders to improve a certain condition or state, in this case, the 

TELE process. Because the goal of the research was not to improve a certain condition or 

state, but rather to understand it through observation, action research would not have 

been an appropriate research methodology to use.  

Case study research focuses on “understanding the dynamics present within single 

settings” (Eisenhardt, 1989). Case study research collection methods include archival 

research, interviews, questionnaires, and observations. Yin (2003) and Stake (1995) note 

that case study is a method that is all-encompassing and includes design, data collection, 

and analysis strategies. They are a preferred strategy if an investigator is interested in 

knowing how something happened and why it may have happened (O’Sullivan & Rassel, 

1999) and are appropriate when the phenomenon is not easily separated from the context 

under study (Yin, 2003). It is important to note that case studies are not to be confused 

with ethnographic studies because, unlike ethnographic studies, case studies can use both 

quantitative and qualitative data and do not always include direct and detailed 

observations as sources of evidence (Yin, 2003).  

Case study research appears in the social sciences, health informatics, knowledge 

translation, and the ICT literature. A widely accepted research methodology, it serves to 

describe the real-life context in which an intervention has occurred and demonstrates the 

details of participant viewpoints through the use of multiple data sources (Stake, 1995; 

Yin, 2003). The rationale for characterizing this research study as a case study rests on 
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Yin’s (2003) and Stake’s (1995) characterization. Yin (2003) notes that case studies are 

appropriate in “an empirical inquiry [to] investigate a contemporary phenomenon within 

its real-life context, especially when the boundaries between phenomenon and context are 

not clearly evident.” Stakes (1995) notes that: “the first criterion should be to maximize 

what we can learn given our purposes, which cases are likely to lead us to 

understandings, to assertions, perhaps even to modifying of generalizations?” The current 

study of TELE falls within Yin’s stated criteria for case study: the study attempts to 

observe a phenomenon of linkage and exchange processes in a real-life context that has 

not been extensively researched previously. Therefore, the case study approach is an 

appropriate method for this research study according to Yin. With regard to Stake’s 

criteria, the study explores and demonstrates how technology can be used for linkage and 

exchange within drug policy groups. Applying the case study research methods in the 

thesis will provide a more complete picture of how ICT can affect linkage and exchange 

processes and will lead to the development of a refined conceptual framework for TELE.  

Another rationale for choosing this method lies in the need for a non-participatory 

approach for studying the complex process of linkage and exchange. With case studies, 

the researcher is a non-participant observer collecting data and monitoring the group over 

time without interfering in the drug policy group interactions.  

Two strengths of case study research are its flexible method and its emphasis on 

context (Colorado, 2005). In the study, the case study was found to be flexible because of 

its emphasis on exploration, rather than verification of predictions, which allowed the 

researcher to start with very broad questions and then narrow the focus of the study to 

specific questions. Case study also emphasizes the importance of providing rich 
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descriptions of the case, which was addressed in the thesis (Colorado, 2005).  

Some criticisms of case studies raise the issues of reliability, validity, and 

generalizability (Colorado, 2005). Qualitative researchers do not use such terms, but 

instead speak of credibility, dependability, confirmability, and transferability when 

assessing their research studies; therefore, these criticisms are inappropriate. Nonetheless, 

the study adopted various strategies to improve reliability, validity, credibility, and 

dependability. These strategies included: 1) member checking (checking with the subjects 

about the interpretation of their research findings); 2) description of researcher bias 

(describing the researcher’s biases going into the study); and 3) triangulation of 

participant views (Creswell, 2003). In addition, case study research has been criticized 

for not being generalizable to other times, places, or settings. For case studies, 

generalizations, or transferability of findings, are limited to the case or to cases with 

similar attributes (Tellis, 1997). However, because the study provides a rich set of 

descriptions of the research setting and context, readers of the case study are able to 

determine if the similarities are enough to warrant their implementation within their own 

socio-cultural milieu. In addition, a neutral stance was maintained during the study, and 

this improved objectivity or confirmability.  

Applying case study research methods in the study is appropriate because such 

methods provide a more complete picture of how ICT can influence the linkage and 

exchange process. The findings will lead to the development of a refined conceptual 

framework on TELE.  

At the same time, it is important to note that case study research is not sampling 

research (Stake, 1995), i.e. the purpose of case study research is not to study one case so 
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that the researcher can understand other cases. Rather, it is vital to focus on the particular 

case studied (Stake, 1995). The study considers three different drug policy groups that 

use ICT to communicate. These groups were included by convenience because it was 

easy to gain access to them and because they were willing to participate in the study.  

3.1.1 Comment on Participant and Non-Participant Observation  

According to Trochim (2005), qualitative researchers can take the role of a 

participant observer or a non-participant observer within the research process. Participant 

observation requires the researcher to immerse him- or herself in the participants’ setting 

and become part of the social group, rather than sitting outside as an objective observer 

(Trochim, 2005). Participant observation is a form of ethnographic study technique that 

requires interviewing, observing, analyzing text, audio and visual recording, and taking 

account of non-verbal cues (Searle, 1993). Participant observation requires intensive 

work on behalf of the researcher to promote acceptance in the participants’ cultural 

setting and with respect to the natural phenomenon of interest (Trochim, 1995). The 

disadvantages of participant observation include: 1) researcher bias; 2) limited 

generalizability or transferability; 3) time required to build trust with participants; and 4) 

too little data, leading to false assumptions (Colorado, 2005). Advantages to participant 

observation include a deeper understanding of the researched phenomenon through active 

participation.  

The non-participant observer does not immerse him- or herself in the world of the 

participant, as opposed to the participant observer (Trochim, 2005). Within the study, the 

researcher observed the drug policy groups and collected data about them, remaining 

detached from group discussions and processes. The researcher tried to be as unobtrusive 
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as possible so as not to bias the research observations (Trochim, 2005). Non-participant 

observation offered advantages: it provided easier access to the drug policy research 

world and was perceived as less biased than participant observation because the 

researcher did not participate as a group member. A disadvantage of non-participant 

observation was that it did not provide a complete understanding of a drug policy group’s 

socio-cultural context and, therefore, may have limited the generalizability or 

transferability of the results.  

3.2 Participants  

3.2.1 Brief Description of the Education, Research and Decision-Making Task Groups  

The following chapter provides more details concerning group characteristics, 

where a discussion of inputs, described in the conceptual framework, is made. The 

methods section of the study also offers a brief description of the groups observed 

throughout the study.  

Education Task Group. The education task group consisted of academic detailers 

who were charged with the task of producing research reviews regarding new drugs to 

disseminate to physicians. Academic detailing is a process that involves studying the 

status of how knowledge is used; defining knowledge and its objectives; including 

practitioners and opinion leaders; and providing support for the implementation of 

research knowledge (KUSP, 2003). Of the 26 potential participants in the education task 

group, 20 were included in the study. The six that were excluded were observers and 

administrative assistants. The 20 participants included in the education task group were 

researchers, educators, and decision-makers.  

Research Task Group. The study included two research task groups. The first 
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research task group was charged with the task of evaluating the British Columbia Fair 

Pharmacare Income Based Deductible (IBD) drug policy program. Baseline interview 

data were collected for the research task group; however, the group was dropped because 

of infrequent meetings. The study replaced the original research task group with a second 

research task group. This group was charged with the task of evaluating the cost-savings 

of physician educational interventions. It included researchers and decision-makers 

working together on the evaluation of Education for Quality Improvement of Patient Care 

(EQIP) project. Of the 17 potential participants in the group, 14 were included in the 

study. The three excluded were observers and administrative assistants. The included 

participants were either researchers or decision-makers.  

Decision-Making Task Group. Through a Health Canada funded research 

program, drug policy researchers and decision-makers and their staff met with each other 

on a monthly basis using synchronous (live teleconferencing) and asynchronous (pre-

recorded teleconferencing) communication methods to disseminate research information 

on the latest drug policy research trends. This group was charged with the task of 

disseminating research to drug policy decision-makers. Of the 32 potential participants in 

the decision-making task group, 27 were included. The five excluded were observers and 

administrative assistants. The 27 participants included in the decision-making task group 

were researchers and decision-makers and staff from provincial Canadian drug plans. 

3.2.2 Materials Used in the Different Communication Media 

The web-conferencing technology used in the study was Elluminate Live V-Class 

edition. The version of the technology employed in the study allowed for half-duplex 

audio communication that permitted users to speak one at a time. Full-duplex 
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technologies allow more than one participant to speak at a time, which is a new feature of 

Elluminate and other major web-conferencing providers, such as Web-Ex. Elluminate 

allowed users to upload agendas to the whiteboard, share documents via application 

sharing, use instant text message, vote/poll participants, use emoticons, raise hands, and 

see participant names. These were the most relevant features used by the groups in the 

study.  

Figure 3 shows a generic screen shot of the Elluminate Live technology. The most 

visible feature is the participant window (top left). In this window, the participant names 

are displayed along with emoticons and the hand raising feature. Below this window is 

the direct text messaging feature, which allowed group members to communicate using 

text messages. Below the direct messaging window is the half-duplex audio 

communication function. The group used this function to communicate, using audio. The 

main screen is the whiteboard page. This allowed group members to share PowerPoint 

slides and manipulate the slides, using whiteboard tools.  

Figure 3. Elluminate Live Screen Shot.  
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The education and research task groups used Elluminate Live V-Class edition to 

participate in the meetings. Elluminate Live V-Class offered two advantages. First, the 

University of Victoria School of Health Information Science had made it available to the 

drug policy groups. Second, at the time of study, Elluminate was a leader in web-

conferencing for real-time organizations and had features similar to those found in other 

major web-conferencing tools (Good, 2004; Market Wire, 2004). To participate, group 

members needed a computer, microphone, speaker or headphones, and an Internet 

connection.  

For teleconferencing, the education and decision-making task groups used the 

TELUS audio teleconferencing technology. The technology used audio only 

communication where multiple participants could speak at a time; there was no video or 

other media for communication. A participant simply dialled a telephone number, entered 

a conference code, and responded to a prompt requesting his or her name; a beep sound 

let other participants know that someone had joined the meeting. To use this technology, 

group members needed access to e-mail and a telephone. E-mail was necessary to inform 

the participants about the meeting details (time, numbers to dial, and the agenda). A 

telephone was required to participate in the meeting. 

During face-to-face meetings, group members met in a designated room where the 

chairs were arranged around a space or a table. The space in the middle of the meeting 

setup had an image projector connected to a computer. The image projector projected 

items onto a screen; the agenda and other related meeting documents were projected 

throughout the meeting. In addition, paper copies of the material presented on the screen 

were made available to group members. Within the meeting room, there was also a chalk 
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board and a flip chart; however, these items were not used by the groups included in the 

study.  

3.3 Data Collection Process  

The study took place over two years and involved three drug policy groups that 

were observed within the same timeframe. Different data were collected for the three 

drug policy groups. According to Yin (2003), case study research benefits from the use of 

multiple data sources and perspectives to improve the trustworthiness of the case study. 

The data were collected in three phases. Phase 1 data included a compilation of baseline 

interview and observation data for the education task group and the original research task 

group. No baseline data were collected for the decision-making task group because they 

were not available. Phase 2 data included recorded meeting transcript data for the three 

drug policy groups. Phase 3 data included post-interview data and survey data results for 

the three drug policy groups. Table 3 provides a summary of the data collection phases 

and data types for each group.  

Table 3. Data Collection Phases and Data Types for the Education, Research, and 
Decision-Making Task Groups 

Data Collection Phases and 
Types 

Education 
Task 
Group  

Research 
Task 
Group 

Decision-
Making Task 
Group 

Phase 1: Baseline Interviews   × 
Phase 1: Observations    

Phase 2: Meeting Transcripts    

Phase 3: Post-Study Interview    

Phase 3: Survey Questionnaire    
 

With regard to transcription of meetings and interviews, the researcher transcribed all 

baseline interview data and hired a transcription company to transcribe the meetings and 

the post-interview data. The baseline interview, meeting, and post-interview data were 
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transcribed verbatim. The data collection phases for the three drug policy groups are 

presented below. 

3.3.1 Detailed Description of Data Collection Phases for the Education Task Group  

Phase 1: Baseline Interview and Observation Data. Baseline interviews for the 

education task group were semi-structured. They gathered information on linkage and 

exchange processes, group interactions, information sharing, group characteristics, 

communication modes, and technology perceptions (see Appendix 1 for baseline 

questionnaires).  

Baseline questions consisted of probes asking the education task group 

participants about group behaviour, linkage and exchange, communication modes, and 

technology perceptions. Baseline interviews for the education task group were conducted 

between June and August 2004 with 12 group members interviewed. Of the 12 

respondents, two were researchers, nine were educators, and one was a decision-maker. 

Eight of the 20 participants were not available to interview for the following reasons: 

they referred to another subject within the group to speak on their behalf; it proved 

difficult to schedule an interview with them; or they participated at a later stage of the 

study.  

Throughout the study, between January 2004 and November 2005, the researcher 

collected electronic notes, which were stored on a computer, in order to acquire 

observation data. Using Microsoft Word and Excel, the researcher recorded notes 

informally every two to three months. The notes primarily concerned the evolution of the 

education task group and its relationship with other groups.  

Phase 2: Meeting Transcript Data. In phase 2, education task group face-to-face, 
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teleconferencing, and web-conferencing meetings were recorded using various 

technologies. Web-conferencing meetings were recorded with a computer monitor using 

Windows Media Encoder, which included the audio and web components of the meeting. 

Face-to-face meetings were recorded using a digital voice recorder. Similarly, 

teleconferencing sessions were recorded using a digital voice recorder with a telephone 

attachment to assure a higher quality recording. Because of time and budget constraints, 

the study included only four out of six teleconferencing meetings: March, May, July, and 

August 2004. Again, because of constraints, of the ten web-conferencing sessions, only 

four were included: April, June, August, and November 2005. One face-to-face session, 

June 2004, was recorded.  

Phase 3: Post-Interview and Survey Data. In phase 3, post-interviews were 

conducted with key informants in the education task group. Of the seven respondents 

interviewed, five were educators, one was a researcher, and one was a decision-maker. 

The interviews were conducted between May and July of 2007 and were all taped and 

transcribed (see Appendix 3 for post-study questionnaire). The post-interviews were 

recorded using a digital voice recorder with an attachment to ensure the quality of the 

recording. Twenty surveys were administered to the education task group via e-mail, and 

four group members responded. Three of those who responded were educators, and one 

was a decision-maker. E-mail reminders were sent out to the other group members. There 

was no response from the three researchers within the group, two decision-makers, and 

11 educators. It was assumed that the non-participants were too busy to participate in the 

survey. (See Appendix 4 for post-study survey).  
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3.3.2 Detailed Description of Data Collection for the Research Task Group 

Phase 1: Baseline Interview and Observation Data. Baseline interviews with 

seven researchers and two decision-maker staff were conducted among the Income Based 

Deductible (IBD) research task group. Interviews were semi-structured and gathered 

information on the linkage and exchange process, group interactions, information 

sharing, group characteristics, communication modes, and technology perceptions. The 

researchers met twice in September 2004—one face-to-face meeting and one 

teleconferencing meeting. The group never met after that and was ultimately excluded 

from the study because of its infrequent meetings. The interviews were recorded using a 

digital voice recorder with a telephone attachment. The baseline interview data was used 

to describe decision-maker and researcher cultures within the domain of drug policy.  

To obtain observation data on the second research task group, the researcher 

collected electronic notes, which were stored on a computer, throughout the study 

between January and June 2006. The notes were recorded informally by using Microsoft 

Word and Excel every two to three months. The notes primarily concerned the evolution 

of the research task group and their relationship with other groups.  

Phase 2: Meeting Transcript Data. The research task group communicated in 

face-to-face and web-conferencing meetings throughout the study. One face-to-face 

meeting was included, February 2006; it was recorded using a digital voice recorder. All 

four web-conferencing meetings were included for the research task group: January, 

February, April, and June 2006. Web-conferencing meetings were recorded with a 

computer monitor using Windows Media Encoder. Windows Media Encoder recorded 

the audio and web components of the meeting.  
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Phase 3: Post-Interview and Survey Data. Post-interviews were carried out with 

informants from the research task group. Four of the five respondents were researchers 

and one was a decision-maker. The interviews were conducted between May and July of 

2007 (see Appendix 2 for post-study questionnaire). Fourteen surveys were administered 

to the research task group, and seven members responded. Of the seven, six were 

researchers and one was a decision-maker. E-mail reminders were sent out to those who 

did not participate, six researchers and one decision-maker. It was assumed that the 

researchers and decision-makers that did not participate were too busy to do so. (See 

Appendix 4 for post-study survey). 

3.3.3 Detailed Description of Data Collection Phases for the Decision-Making Task 

Group  

Phase 1. No baseline interviews were conducted for the decision-making task 

group because the group members were unavailable for interviews.  

Phase 2: Meeting Transcripts and Observation Data. Meeting data and 

observations were compiled during phase 2 data collection for the decision-making task 

group between September 2004 and January 2006. All synchronous (live) and 

asynchronous (pre-recorded) meetings were fully transcribed. Six of the synchronous 

(live) meetings were recorded using a digital audio recorder. The synchronous (live) 

meetings took place between September 2004 and February 2005. The 1 asynchronous 

(pre-recorded) meeting took place on January of 2006 and was recorded via digital audio 

recorder with a telephone attachment; it was also transcribed.  

The researcher collected electronic notes for observation data, which were stored 

on a computer, throughout the study, between September 2004 and January 2006. The 
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notes were recorded informally by the researcher every two to three months, using 

Microsoft Word and Excel. The notes primarily concerned the evolution of the decision-

making task group and their relationship with other groups. 

Phase 3: Post-Interview and Survey Data. Post-interviews were carried out with 

key informants from the decision-making task group. The post-interviews included three 

researchers and two decision-makers. The interviews for the decision-making task group 

were conducted between May and July of 2007 (see Appendix 3 for post-study 

questionnaire). Twenty-seven surveys were administered to the decision-making task 

group via e-mail. Six of the 27 members responded. Three were decision-makers, and 

three were researchers. E-mail reminders were sent out to the other group members, 

asking for their participation. It was assumed that the remaining 19 decision-makers and 

staff and the two researchers that did not respond were too busy to do so. (See Appendix 

4 for a post-study survey). 

3.4 Analysis Method 

The previous section described the data collection process. This section explains 

how the data analysis was carried out and includes an explanation of how the different 

data sources were analyzed.  

3.4.1 Data Analysis Process 

Baseline Interview Data and Observation Data. For inputs, baseline interview 

data and observations allowed a general description of communication media used, group 

characteristics, context, research task, and culture. A general description was provided 

using baseline interviews and observation data without any coding for the following 

group inputs: group characteristics, communication medium, research task, context, and 
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culture. 

Meeting Transcripts and Post-Interview Data. Content analysis was utilized to 

assess meeting transcripts and post-interview data. In general, content analysis is a data 

analysis approach that can be used to analyze qualitative data; it is a systematic process 

of analyzing communication messages and making inferences based on the analysis 

(Berg, 1989; Kondracki, Wellman, & Amundson, 2002). Content analysis involves the 

interpretation of textual data that has been categorized into concepts. Once the 

identification of concepts or categories has taken place, they are categorized into themes 

based on their relationships with each other (Lau & Hayward, 2000). When conducting 

content analysis, the researcher must use an appropriate content analysis strategy that 

meets the objectives of the study. For example, content analysis can take a deductive or 

an inductive approach. With an inductive approach, the researcher creates categories 

based on key words, phrases, and themes emerging from the data and not based on 

categories described in the academic literature. With a deductive approach, the researcher 

creates categories based on academic literature and classifies the data according to these 

categories. 

The analysis focused on the linkage and exchange processes of the education, 

research, and decision-making task groups. The analysis method used in the study was 

qualitative direct content analysis (Hsieh & Shannon, 2005). This method of content 

analysis is specific to qualitative studies. It is one of three major qualitative content 

analysis strategies. According to Hsieh and Shannon (2005), the other two strategies are 

summative and conventional content analysis. Direct content analysis was used to 

analyze the meeting transcripts and the post-interview data. This method of content 
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analysis was selected for processes because it is an appropriate method of content 

analysis for a study that uses a conceptual framework.  

In direct content analysis, one of the goals is to extend or validate a certain 

conceptual or theoretical framework within the study (Hsieh & Shannon, 2005). The use 

of a conceptual framework, as in this case study, helps to organize the initial relationships 

among variables and provides direction in designing a coding scheme to analyse the data 

(Hsieh & Shannon, 2005). The first step in the directed content analysis approach is to 

identify concepts as initial coding categories. In the study, three concepts were identified 

(social interaction norms, facilitation, and information exchange) as representing linkage 

and exchange, and they evolved into an initial coding framework that guided the analysis.  

The process of direct coding includes both deductive and inductive elements. 

First, the researcher begins with an initial coding scheme or concepts. As he or she begins 

to code, new coding categories emerge, which are, in turn, coded. Any text that a 

researcher is unable to categorize within the original coding scheme receives a new code 

(Hsieh & Shannon, 2005).  

The strength of this form of content analysis is that it can support or extend an 

existing framework or theory (Hsieh & Shannon, 2005). Additionally, when conducting 

an analysis, researchers are typically not naïve about prior literature that can help inform 

the study. Nevertheless, several disadvantages arise with this form of content analysis. 

First, the researcher may analyze the data with a strong, if informed, bias and, therefore, 

may tend to provide supportive as opposed to non-supportive evidence for the conceptual 

or theoretical framework (Hsieh & Shannon, 2005). Second, the researcher may design 

probes for the participants designed to elicit agreement with the conceptual framework 
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and, therefore, lend it unwarranted support (Hsieh & Shannon, 2005). Third, an over-

emphasis on a conceptual framework or theory may tend to blind the researcher to other 

important contextual factors within the study (Hsieh & Shannon, 2005). As Hsieh and 

Shannon (2005) note, these limitations depend on the researcher’s neutrality in the 

analysis process.  

As noted earlier, the analysis in the study focused on the linkage and exchange 

process of three drug policy groups. For the analysis, groups of phrases or sentences 

provided an appropriate level of sampling for the post-interview and meeting transcript 

data. A subsequent step in the analysis was to extract and compile all of the responses. In 

this process, responses from the education, research, and decision-making task groups 

were separated from each other. The researcher familiarized himself with the data by 

reading the responses to post-interviews and meeting transcripts for each of these groups. 

With meeting transcripts and post-interviews, sentences and phrases were selected as the 

basic units of analysis and classified as belonging to categories listed below in Figure 4.  

As appropriate, some phrases or sentences were assigned to more than one 

category. The a priori coding scheme generated only a provisional start list of categories 

for the analysis of meeting transcripts and post-interviews. The process of category 

development started deductively, and then other codes were added inductively as they 

emerged from the data. The data was coded by the researcher. The coding and results of 

the analysis were then reviewed by the thesis supervisor and one participant that was 

involved in the education, research, and decision-making task groups. This is consistent 

with the method of direct content analysis. For the conceptual categories, sub-categories 

were created to further clarify and enrich the analysis and facilitate the discussion and 
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elaboration of the findings. The framework used to guide the analysis of the data is 

provided in Figure 4.  

Figure 4. Qualitative Analysis Framework. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Social Interaction Norms  

The portion of the coding scheme used for analyzing social interaction norms focused on 

identifying both implicit and explicit norms that groups develop during the linkage and 

exchange process. Social interaction norms are “rules that a group uses for appropriate 

and inappropriate values, beliefs, attitudes and behaviours. These rules may be explicit or 

implicit” (Changing Minds, 2006). 

Implicit Social Interaction Norms. An implicit social interaction norm refers to a 

group’s implicit rules guiding group discussions and participation. For example, “Hi, this 

is Roger. I hope everyone can hear me” makes use of an implicit discussion norm where 

group members introduce themselves before speaking. Since technology will primarily 

Analysis  
Framework  

Social Interaction 

Explicit        
Norms 

Facilitation 

Information Exchange

Type of Evidence 

Dissemination Method  

Dissemination Mode 

Implicit  
Norms 

Process Facilitation 

Dissemination Facilitation 

 Discussion  

 Participation 

 Discussion  

 Participation 



  

 

73
affect group discussion and participation, the analysis focused on implicit discussion and 

participation norms.  

Explicit Social Interaction Norms. An explicit social interaction norm refers to 

how the group introduces explicit rules guiding group discussions and participation. The 

group implements these norms explicitly within the group according to the different 

communication media. For example, “Please introduce yourself before you speak into the 

microphone” introduces an explicit rule for discussion. Since technology will primarily 

affect group discussion and participation, the analysis focused on explicit discussion and 

participation norms.  

Process and Dissemination Facilitator  

The coding scheme incorporated two main categories—process facilitation and 

dissemination facilitation—for the analysis of the facilitation process:  

Process Facilitation. Categories for coding facilitator processes include the 

following: 1) encourages group participation; 2) proposes technology use; 3) summarizes 

discussion; 4) asks and answers questions; 5) explains the purpose of the technology; 6) 

greets participants when they arrive; 7) introduces self; 8) manages conflict within the 

groups; and 9) guides participants through the meeting and/or discussion. These 

categories were adapted from Clawson, Bostrom, and Anson (1993).  

Dissemination Facilitation. The dissemination of research findings is broken 

down into three categories in accordance with CHSRF (2004). These categories describe 

1) how the dissemination facilitator uses graphics, humour, and plain language during the 

presentation of research findings; 2) how the facilitator presents important messages at 

the beginning of the meeting; and 3) how the facilitator notes the limitations of the 
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research findings.  

Information Exchange  

The coding scheme for information exchange incorporated three categories. In the 

study, information exchange processes were defined in the context of the following: the 

type of evidence used by group members; the method through which transfer occurs; and 

the mode by which it occurs.  

Type of Evidence. Type of evidence includes four categories: 1) data from the 

participants own research experience; 2) external literature; 3) colleagues work 

experience; and 4) task related discussions. This is similar to how Mehta et al. (1998) 

categorized type of evidence used in decision-making.  

Dissemination Mode. The dissemination mode divides into three sub-categories, 

which describe how the exchange of information occurs during the meeting: 1) oral, 2) 

PowerPoint, or 3) text (e.g., text messaging).  

Dissemination Method. The dissemination method divides into three sub-

categories: 1) face-to-face; 2) teleconferencing; or 3) web-conferencing.  

Analysis of Post-Survey Questionnaire Data. For the post-survey questionnaire, 

the average of Likert scale items was calculated. The survey data used in the study can be 

viewed as supplementary information in the analysis. The study focused on analyzing 

processes rather than outputs.  

3.4.2 Sample Coding of Meetings for the Education, Research, and Decision-Making 

Task Groups Using Phase 2 Meeting Transcript Data  

Direct coding content analysis was used as a method for coding the meeting transcripts 

for the education, research, and decision-making task groups. The process of direct 
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coding included both deductive and inductive elements. First, the analysis started with the 

development of an initial coding scheme to code the meeting transcripts. During the 

coding process, new coding categories were created when data did not fit into the initial 

coding scheme. For example, in the education task group, initially social interaction 

norms were coded using categories from the coding scheme as shown in Figure 4. 

However, new emergent categories not contained in the coding scheme in Figure 4 were 

also identified. Examples are provided below of how face-to-face, teleconferencing, and 

web-conferencing meetings were coded using the direct method for content analysis.  

Face-to-Face and Teleconferencing Coding Example. The examination of the 

data from face-to-face and teleconferencing meetings showed that specific norms evolved 

either explicitly or implicitly during coding for social interaction norms. For example, in 

the research task group, a group member explicitly mentioned that he would be placing 

restrictions on talkative people. This produced a new code for explicit discussion norms 

for the research task group. An example of the social interaction code follows. 

 

 

 

 

 

The direct content analysis method was used for two types of facilitator codes: 

process facilitation and a dissemination facilitation code. The coding scheme for process 

facilitator originally included 9 different process facilitation functions coded for: 1) 

encouraging group participation; 2) proposing technology use; 3) summarizing 

discussion; 4) posing and answering questions; 5) explaining the purpose of the 

technology; 6) greeting participants when they arrive; 7) introducing self; 8) managing 

 00:00 Participant A: Roger asked me to chair the meeting probably because I used 
 00:05 to be in the military and I know how to crack the whip. So I can rein-in  
 00:13 overly talkative people. So we’ve got two hours before lunch. I thought we’d 
 00:21 do is just start by maybe doing some introductions.  
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conflict within the group; and 9) guiding participants through the meeting or discussion. 

The coding categories related to the dissemination facilitator included: 1) using graphics, 

humour, and plain language during his or her presentation of research findings to 

decision-makers; 2) presenting key messages up front; and 3) noting the limitations of the 

research findings. These were the initial facilitation codes used while coding within the 

education, research, and decision-making task groups. As an example of coding using the 

predefined coding categories, the facilitator’s ability in guiding participants through the 

meeting and/or discussion is demonstrated in several passages:  

 

 

 

 

 

 

 

In the passages above, the text indicates that the facilitator guided the participants 

through the meeting and/or discussion at several points during the meeting. Therefore, 

each occurrence is a separate instance of the function of “Guiding participants through 

the meeting and/or discussion”; in the example, three discrete instances of “Guiding 

participants through the meeting and/or discussion” were noted.  

New codes emerged from the data for facilitation that had not been part of the 

original coding scheme. For example, “Discussing future meetings” and “Providing 

reflection on group discussions” were two new codes that were generated. If a facilitator 

discussed future meetings or providing reflection on the group process in one meeting’s 

data, previously coded data was re-examined with these new codes in mind. Further, a 

1 00:21 Facilitator: I thought we’d do is just maybe doing some introductions. 
……………………… 
113 20:21 Facilitator: So let’s jump ahead and look at the objectives. 
……………………….. 
166 30:09 Facilitator: Now let’s look at the deliverables. Now these again are broad 

brush, and you know that gives us a sense now what we’re hoping to do.  
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similar process was applied to the information exchange process. 

Web-conferencing Coding Example. During coding for social interaction norms in 

web-conferencing meetings, specific norms were sought that would apply either 

explicitly or implicitly to discussion or participation. With the use of web-conferencing, 

the group discussion process changed because of new technological features, such as text 

messaging, application sharing, emoticons use, and voting/polling features. There were 

new implicit and explicit discussion and participation norms that were introduced to the 

groups using the web-conferencing technology. For example, in the education task group, 

the implicit uses of the technology for discussion included text messaging, white 

boarding, emoticon expression, and voting or polling. The implicit uses of the technology 

for group participation included hand raising. In each instance where the group was not 

told specifically to use the feature by the group facilitator or another group member, the 

feature would be coded as an implicit norm. If the group were told explicitly to use a 

certain feature, then the feature would be coded as an explicit norm. In practice, most of 

the features were used in an implicit fashion. A similar process applied to the analysis of 

facilitation and information exchange processes. A sample transcript illustrating how 

web-conferencing transcripts were coded follows. Note that the word “Audio” indicates 

that a speaker was talking into a microphone (i.e., half-duplex technology). 

 

 

 

 

 

 

[10:15] 

Text Message: Participant A: Sure [Code for Text Msg Use (General Use)] 

Audio: Participant B: N.S. will be responsible for the Agenda...I guess 

Audio: Participant C:  That’s a great suggestion, John. Do we have a volunteer for that?  I wouldn’t want 

to do it if I’m not going to be here. 

Hand Raised: Participant D [Code for Hand Raised] 

Participant E:  I volunteer it’s Michael’s turn to prepare that agenda. Over. [Implicit use of discussion 

norm Over] 
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3.4.3 Sample Coding of Post-Interviews for the Education, Research, and Decision-

Making Task Groups Using Post-Interview Data   

The method used for coding the post-interview data for the three drug policy 

groups was direct coding content analysis. As noted, the analysis focused on the linkage 

and exchange processes of three drug policy groups. In the study, groups of phrases or 

sentences provided the appropriate level of sampling for the post-interview data. A 

subsequent step in the analysis involved extracting and compiling all of the responses. 

During this process, the responses from each group were kept separate from other data. 

For post-interviews, selected sentences and phrases were coded in relation to previously 

articulated categories shown in Figure 4. Emerging categories were given new codes.  

During the coding of the post-interview data, occurrences of a participant noting a 

particular theme were included. For example, for face-to-face meetings, under discussion 

norms, a participant in the education task group stated the following:  

Face-to-face, of course, has the advantage of being there, seeing the person, being 

able to read their eyes, facial expressions, body language, and I suppose to some 

extent it holds your attention better if you’re getting a little tired or whatever. You 

can see that and adjust and make sure you have everybody’s attention. 

(Respondent (E) #8) 

This is an example of the respondent commenting about the theme “Richness”. Every 

time the theme appeared, it was coded.  

3.5 Operationalizing Inputs, Processes, and Outputs of the Conceptual Framework 

The study objectives were to 1) improve the understanding of how ICT can affect 

the linkage and exchange processes and 2) provide guidance on the use of ICT to 
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facilitate how drug policy groups interact. To achieve this, a conceptual framework was 

introduced in the literature review section of the thesis. The variables in the conceptual 

framework are operationalized below.  

Inputs. Inputs are factors that can influence the linkage and exchange process. 

Different inputs influence linkage and exchange processes and outputs in different ways. 

For example, in the decision-making task group, the task was to disseminate research 

findings to decision-makers (research task input) within the drug policy domain (i.e., 

context). Because group members worked at a distance from one another, the group used 

teleconferencing for communication (communication medium input). The group’s size 

was about 27 individuals, each with different roles (a researcher role or a decision-maker 

role), with different levels of experience, and with different program goals and objectives 

(group characteristics). The group had two distinct cultures, a decision-making policy 

culture and research policy culture; both groups had different perspectives on timeliness 

and relevancy of research as well as how that research should be communicated.  

These five inputs (communication medium, group characteristics, context, 

research task, and culture) can effect group linkage and exchange processes, such as 

social interaction, information exchange, and facilitation. Each distinct input will have 

different effects on group linkage and exchange processes and outputs. The five inputs 

described in the TELE conceptual framework are research task, communication medium, 

context, group characteristics, and culture.  

Research Task. For inputs, a research task can be defined as a series of six steps 

where communication linkages and information exchanges between researchers and 

decision-makers occur throughout the entire knowledge translation (KT) process. These 
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steps are: KT1) defining research questions and methodologies; KT2) conducting 

research; KT3) publishing research findings in plain language and accessible formats; 

KT4) placing research findings into the context of other knowledge and socio-cultural 

norms; KT5) making decisions and taking action informed by research findings; and 

KT6) influencing subsequent rounds of research based on the results of how research 

knowledge is used. Each of the groups may be working within one or more of these 

knowledge translation processes (CIHR, 2002). 

Communication Medium. For inputs, the communication medium for linkage and 

exchange between group members may be defined as a process that occurs synchronously 

or asynchronously. Synchronous communication can occur in face-to-face or distant 

methods. For example, the education task group met in synchronous face-to-face, 

teleconferencing, and web-conferencing meetings. Asynchronous modes included 

recorded teleconferencing sessions, which were used by the decision-making task group.  

Group Characteristics. For inputs, group characteristics may be defined as basic 

background information on the group; including the size of the group; the roles of various 

members of the group; and the experience of the members within their domain of work. 

Different groups within the study had different group sizes, roles, and experiences that 

influenced the linkage and exchange process; these had to be taken into account.  

Context. Linkage and exchange can take shape in different types of policy domain 

areas and groups. Context is the policy domain in which the linkage and exchange occurs 

and the type of group involved in the linkage and exchange process. For example, the 

research task group was working within the drug policy domain. The group focused on 

evaluating physician education policy interventions.  
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Culture. Group culture can be defined within the context of linkage and exchange. 

According to the two-communities perspective on linkage and exchange, there is a 

cultural gap between decision-makers and researchers (Rich, 1997). Fuhrman (1994) 

suggests that researchers and decision-makers use different languages, work on different 

timelines, and respond differently to incentives. Leung (1992) claims that a sense of 

distrust and antagonism permeates interactions between the two communities. Group 

culture is described within this context.  

Processes. Processes were characterized in terms of how the group worked 

together in relation to linkage and exchange. Each group worked together differently 

depending on the type of inputs influencing the linkage and exchange process. The study 

examined three different linkage and exchange processes: social interactions, facilitation, 

and information exchange. The various inputs had different effects on each of the group 

processes. When web-conferencing was used for communication, the social interactions 

norms within the education task group were similar to those for the research task group. 

However, there were also social interaction norms that were different. Further, the web-

conferencing session restricted how group members could share information. For 

example, group members had difficulty sharing large files that contained many pages on 

the web-conferencing whiteboard. Another example pertains to facilitation: the facilitator 

had to be more engaging than usual with participants and be more aware of them since 

there were fewer non-verbal cues associated with web-conferencing interactions. The 

group processes included in the study are social interaction, information exchange, and 

facilitation.  

Social Interactions. For processes, social interaction norms are “rules that a group 
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uses for appropriate and inappropriate values, beliefs, attitudes and behaviours. These 

rules may be explicit or implicit” (Changing Minds, 2006). The study examined how 

social interaction norms are created within the context of linkage and exchange. 

Specifically, the study examined the results of communication media upon group 

discussions and participation social interaction norms.  

Information Exchange. With processes, the information exchange process is 

defined in the context of the type of evidence used by group members, the method 

through which group members transfer information, and the mode by which they transfer 

it. A method adapted from Mehta et al. (1998) classifies evidence into four categories: 1) 

data from the participants’ own research experience; 2) data from external literature; 3) 

data from the work experience of colleagues; and 4) data from task-related discussions. 

The process by which members exchanged information during the meeting included 

verbal exchange, PowerPoint, and text messages. The communication mode was face-to-

face or distance (teleconferencing or web-conferencing).  

Facilitation. The facilitation process may be defined in terms of how the 

facilitator manages the group linkage and exchange interaction process. Clawson, 

Bostrom, and Anson (1993) recommend studying the following behaviours to 

conceptualize the facilitation process: 1) the facilitator encourages group participation; 2) 

the facilitator proposes technology use; 3) the facilitator summarizes discussion; 4) the 

facilitator asks and answers questions; 5) the facilitator explains the purpose of the 

technology; 6) the facilitator greets participants when they arrive; 7) the facilitator 

introduces self; 8) the facilitator manages conflict within the groups; and 9) the facilitator 

guides participants through the meeting and/or discussion. In addition, the study applies 
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the CHSRF (2004) model to assess the traits of a dissemination facilitator presenting to 

decision-makers. This model includes the process of: 1) how the dissemination facilitator 

uses graphics, humour, and plain language; 2) how he or she presents key messages up 

front; and 3) how the facilitator acknowledges the limitations of the research findings. 

Output. Outputs are the end-result of group efforts. They result from a process 

and are measured quantitatively to provide evidence that the TELE process has taken 

place. In the study, outputs fall into two categories: 1) satisfaction with the linkage and 

exchange; and 2) perceptions on the linkage and exchange engagement. Perceived 

satisfaction with linkage and exchange processes include the group’s satisfaction with the 

social interaction, information exchange, and facilitation outputs. With respect to linkage 

and exchange engagement outputs, trust, cohesion, and conflict are factors. Appendix 5 

includes the questionnaire items used to measure group outputs. Details of the linkage 

and exchange process outputs follow:  

Satisfaction with Linkage and Exchange. For outputs, social interaction, 

facilitation, and information exchange outputs were studied to determine how satisfied 

group members were with the linkage and exchange process.  

Engagement Outputs. For outputs, engagement outputs include trust, cohesion, 

and conflict. Engagement outputs were studied to determine how satisfied group 

members were with the levels of conflict, trust, and cohesion. 

3.6 Researcher Role within the Study 

The researcher was neither an active member of the education, research, and 

decision-making task groups, nor did he participate in group discussions. The researcher 

did participate in the education task group, but only as a technical facilitator, helping 
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group members to familiarize themselves with the web-conferencing technologies and 

solving technical glitches that occurred during the web-conferencing meeting. For 

example, a group member may have needed guidance on how to install a microphone 

properly.  

3.7 Ethical Considerations 

General safeguards for interview participants included the use of an informed 

consent form, a discussion of the interview and survey objectives, and the use of a tape 

recorder to ensure accuracy. Prior to the interviews, the researcher read a standard ethics 

protocol to all participants. In addition, the researcher fulfilled all arrangements made 

with the participants in the study and the identity of the participants has been kept 

confidential.  

3.8 Chapter Summary  

This chapter included a description and rationale for the methodology process 

employed in this study. The data collection processes as well as the data analysis 

procedures of this study were described. Also included were a discussion of how the 

conceptual framework was operationalized and a description of ethical considerations 

applied in the research study. 
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Chapter 4: Results   

The previous chapter introduced the methods of this study, presented a description 

of the data collection and analysis process, and discussed how the conceptual framework 

was operationalized. This chapter focuses on the study results. The first part uses baseline 

interview and observation data to present a description of group inputs as outlined in the 

conceptual framework. Specifically, the inputs provide a description of drug policy group 

characteristics, communication media, research task, context, and culture. The second 

part of the chapter uses meeting transcript and post-interview data to discuss the effects 

of communication media (face-to-face, teleconferencing, and web-conferencing) on 

linkage and exchange processes, specifically focusing on social interaction norms, 

facilitation, and information exchange as identified in the conceptual framework. The 

third part of the chapter uses survey data to describe the analysis of linkage and exchange 

outputs.  

4.1 Drug Policy Group Inputs: Describing Group Characteristics  

Group characteristics represent the first input of the TELE conceptual framework 

as described in Chapter 2 and Chapter 3. This section provides a detailed review of the 

group characteristics of the education, research, and decision-making task groups. 

Education Task Group (Group Characteristics). The education task group 

consisted of academic detailers who produced research reviews regarding new drugs for 

dissemination to physicians. As noted earlier, academic detailing involves the study of 

how knowledge is used, defining the objectives of knowledge; clarifying the parts that 

practitioners and opinion leaders have in the academic detailing process; and supporting 

the implementation of research knowledge (KUSP, 2003).  
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Of the 26 potential participants in the education task group, 20 were included in 

the study. The six that were excluded were observers and administrative assistants. The 

20 participants included in the education task group were researchers, educators, and 

decision-makers. The education task group was comprised of ten (50%) men and ten 

(50%) women. Of the 20, three (15%) were decision-makers; three (15%) were 

researchers; and 14 (70%) were educators. All participants had at least a bachelor’s 

degree. Thirteen of the educators were pharmacists by training and one was a physician. 

All three researchers were experienced drug policy researchers. The educators were from 

five Canadian academic detailing programs located in British Columbia, Alberta, 

Saskatchewan, Manitoba, and Nova Scotia. A one- to ten-year range of experience in 

academic detailing was noted for the different academic detailing programs. All the 

researchers involved in the education task group were based in British Columbia, and 

each had over ten years of drug policy research experience. The list of participants was 

obtained from an administrative member of the education task group. Consent to 

participate was obtained via e-mail. Consent was also obtained from participants during a 

teleconference call held in March 2004. No incentives to participate in the study were 

offered or given to the educators, researchers, or decision-makers. All group members 

had experience using e-mail, teleconferencing, and desktop computers.  

Research Task Group (Group Characteristics). Throughout the study, two 

research task groups were included. The first research task group worked on evaluating 

the British Columbia drug policy Fair Pharmacare Income Based Deductible (IBD) drug 

policy program. Baseline interview data were collected for the research task group; 

however, the group was dropped because of its infrequent meetings. A second research 
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task group was included throughout the study as a replacement for the original research 

task group.  

The second research task group focused on evaluating the cost-savings of 

physician educational interventions; it included various drug policy researchers and 

decision-makers working together on the evaluation of Education for Quality 

Improvement of Patient Care (EQIP) project. Baseline data were not collected for this 

group because they were included at a later stage of the research process, which made it 

difficult to conduct baseline interviews. However, baseline interview data was retained 

from the original research task group and used to describe the culture of linkage and 

exchange between researchers and decision-makers in drug policy.  

There were 17 potential participants in the group, of which 14 were included in 

the study. The three excluded were observers and administrative assistants. The included 

participants were either researchers or decision-makers. The research task group had nine 

(64%) men and five (36%) women. The group consisted of 12 (86%) researchers and two 

(14%) decision-makers. All researchers had a level of education higher than a bachelor’s 

degree. One of the researchers was located in the United States and the remaining 11 

were in Canada (Victoria and Vancouver, British Columbia). No incentives to participate 

in the study were offered to decision-makers or researchers. The list of participants was 

obtained from an e-mail distribution list. Consent to participate was obtained through a 

consent form, which was returned via fax.  

Decision-Making Task Group (Group Characteristics). As part of a Health 

Canada funded research program, a group of researchers met with decision-makers and 

their staff members on a monthly basis using synchronous (live teleconferencing) and 
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asynchronous (pre-recorded teleconferencing) communication methods to disseminate 

research information on the latest drug policy research trends.  

There were 32 potential participants identified in the decision-making task group, 

of which 27 were included. The five excluded were observers and administrative 

assistants. The 27 participants included in the decision-making task group were 

researchers and decision-makers and staff from provincial Canadian drug plans. The 

decision-making task group was composed of 13 (48%) men and 14 (52%) women, 

consisting of 22 (82%) decision-makers and staff as well as five (18%) researchers. All 

participants had a minimum level of education, holding at least a bachelor’s degree. All 

decision-makers were senior representatives of seven major Canadian drug policy 

programs located in British Columbia, Alberta, Saskatchewan, Manitoba, Ontario, 

Quebec, and Prince Edward Island. All researchers, with one exception, were university 

teaching professors working in the field of drug policy. No incentives to participate in the 

study were offered to the decision-makers and staff or researchers. The list of participants 

was obtained from an e-mail distribution list. Consent to participate was obtained via a 

consent form that was returned through e-mail. All group members had prior experience 

using e-mail and teleconferencing.  

4.2 Drug Policy Group Inputs: Describing Communication Media  

The communication medium used by the groups is the second input. A detailed 

discussion is provided in this section on how the groups communicated through the 

different communication media.  

Education Task Group (Communication Media). The education task group 

communicated using face-to-face, teleconferencing, and web-conferencing from January 
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2004 to December 2006. The group officially met face-to-face in June 2004; prior to that 

date, they communicated via teleconferencing. The group needed to introduce new ways 

to facilitate linkage and exchange for their geographically dispersed group. In September 

2004, the group used teleconferencing for voice communication and web-conferencing to 

share agenda information. Only in January 2005 did the group completely switch over to 

using web-conferencing for communication.  

The analysis considers face-to-face, teleconferencing, and web-conferencing 

meetings of the education task group. A total of four out of six meetings were included 

throughout the study for teleconferencing: March, May, July, and August 2004. Of the 

ten web-conferencing sessions, four were included: those of April, June, August, and 

November 2005. One face-to-face session (June 2004) was included in the study of the 

education task group. Not all meetings were considered because of time and budget 

constraints.  

Different equipment was needed for each mode of communication. For 

teleconferencing, the participants required only a telephone to connect with other 

participants. In face-to-face sessions, participants used a computer, a projector, and a 

screen to view PowerPoint slides. For web-conferencing sessions, participants required a 

computer, microphone, speaker, and an Internet connection. The number of participants 

that participated in all meetings ranged from 6-15 and the duration was between 53 

minutes and five hours for all meetings. The meeting processes were different for each 

type of communication medium for the education task group. In face-to-face meetings, 

the group first set up a meeting time convenient for members at a specific location and 

sent out agenda items a week or more before the meeting. The group then arrived at the 
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designated location, where members introduced themselves at the start of the meeting. A 

projector displayed PowerPoint slides on a screen with agenda items and other relevant 

meeting material. The group then discussed the agenda items on the projector screen. 

Within the meeting, a chair usually facilitated the group process. The group continued 

through agenda items, occasionally taking breaks during longer meetings. Sample items 

extracted from agendas focused on the education task group’s evaluating physician 

education interventions; obtaining funding for their programs; and discussing roles and 

relationships. In general, face-to-face meetings lasted longer than web-conferencing or 

teleconferencing meetings and did not occur as frequently.  

With regard to teleconferencing meetings, the education task group met the third 

Tuesday of every month with a rotating chair (i.e., process facilitator) to facilitate the 

group process. The rotating chair was selected according to location. For example, if 

British Columbia presented in one month, Alberta presented in the second month, and so 

on. Prior to the teleconferencing meetings, the education task group members sent out an 

agenda a few days in advance of the meeting; the meeting information and related 

documents were transmitted via e-mail. In the e-mail, a toll-free number and meeting 

code were also included so that group members could gain access to the teleconferencing 

meeting. Education task group members usually logged in a few minutes prior to the 

meeting. The group members generally opened up e-mailed documents if needed during 

the meeting. Sample topics discussed in the education task group teleconferencing 

meetings included communication needs, physician education materials, relationships 

with funding agencies, a literature synthesis project, roles and relationships, and group 

identity issues.  
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In web-conferencing meetings, the education task group met the third Tuesday of 

every month with a rotating chair (i.e., process facilitator) to facilitate the group process. 

Agenda items were sent in advance along with a link to the web-conferencing meeting. 

Group members were asked to log in at least 20 minutes earlier than the designated 

meeting time so that any technical glitches could be addressed. The facilitator placed 

agenda items on the whiteboard and performed a sound check. During the sound check, 

the facilitator asked group members to speak into the microphone. If they heard the 

speaker clearly, they would signal using the voting and polling feature with the 

checkmark. If they did not hear the speaker clearly, they would signal with an x. The 

group followed the agenda and crossed out items as they finished them. Sample agenda 

topics included grant proposals, physician education materials, literature, time lines and 

deliverables for the group evaluation project, and status reports.  

Research Task Group (Communication Media). The research task group 

communicated in face-to-face and web-conferencing meetings. Between January and 

June of 2006, six months’ worth of meeting data were collected for the group. In the 

analysis, four web-conferencing meetings (those of January, February, April, and June 

2006) and one face-to-face meeting (February 2006) were included. No web-

conferencing or face-to-face meetings were excluded from the analysis for the research 

task group during the data collection period. For web-conferencing sessions, participants 

needed a computer, a microphone, a speaker, and an Internet connection to participate in 

the meetings. No technology was used in the face-to-face meeting. The number of 

participants participating in all meetings (face-to-face and web-conferencing) ranged 

from 8-19, and the duration ranged between 43 minutes and 1.5 hours.  
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For face-to-face meetings, the research task group first set up a meeting time 

convenient for members at a specific location. Agenda items were sent out at least one 

week before the meeting. The group would arrive at the designated location, where 

members would introduce themselves at the outset of the meeting. The group distributed 

documents in paper format during the meeting. The research task group then discussed 

the agenda items. The process facilitator, also known within the group as the meeting 

chair, would facilitate the meeting. The group continued to take up agenda items without 

breaks because the allotted time was not long. Sample group discussion topics included 

developing clarity on the project, defining group roles, building group consensus, and 

discussing project goals.  

The research task group attempted to meet every month in web-conferencing 

meetings. Approximately one week before the meeting, the research task group sent out 

the meeting agenda along with a link to the web-conferencing meeting. PowerPoint 

presentation slides were placed on the whiteboard for the entire group to see. A sound 

check was performed, in which the process facilitator ensured that all participants could 

be heard during the meeting. The sound check process was identical to the process 

followed by the education task group. The research task group members followed the 

agenda and crossed out items as they completed them. Sample group discussion topics 

included developing group roles, attending conferences, reviewing group methodologies, 

achieving project deliverables, moving to new offices, and discussing the research 

process.  

Decision-Making Task Group (Communication Media). The decision-making task 

group used two modes of communication: live (synchronous) and pre-recorded 
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(asynchronous) teleconferencing meetings. The group met in a total of six live 

teleconferencing meetings and one pre-recorded meeting. The live teleconferencing 

meetings occurred between September 2004 and February 2005. Only one pre-recorded 

meeting occurred in January of 2006. The analysis included all of the live and pre-

recorded meetings.  

For teleconferencing, the participants needed a telephone to connect with others. 

A number was sent to each participant via e-mail with appropriate meeting details and 

PowerPoint slides. It was difficult to tell how many participants logged in to the meetings 

because not all participants introduced themselves. However, it is estimated that between 

8-10 participants, including the chair and the presenter, participated in the meetings. This 

number was derived from the number of beeps that occurred when someone logged in to 

the meeting.  

Regarding the structure of the live teleconferencing, the format was a 15 minute 

presentation with another five minutes for questions. The meeting times ranged from 18 

to 20 minutes. The meetings were very structured. The chair (i.e., process facilitator) 

introduced the speaker (i.e., dissemination facilitator), and the speaker started the 

presentation with research conclusions. Conclusions were presented first so that any 

decision-maker logging on to the teleconferencing could listen to them and either stay for 

the explanation or leave. The structure was similar in the pre-recorded meeting, but this 

meeting offered no opportunity for questions.  

4.3 Drug Policy Group Inputs: Describing Research Task  

Here, the third input, research tasks of the drug policy groups, are described. 

Table 4 provides a summary of the specific tasks for each group.  
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Table 4. Summary of Education, Research, and Decision-Making Task Group 
Research Tasks  

Knowledge Translation 
(KT) Tasks 

Education 
Task 
Group 

Researcher 
Task Group

Decision-
Making Task 
Group 

KT1 Defining Research 
Question    
KT2 Conducting Research    
KT 3 Publishing in Plain 
Language    
KT 4 Contextualizing    
KT 5 Applying Findings    
 

Specifically, within this research project, research task group members worked 

together on evaluating the cost-savings of physician educational interventions. Therefore, 

their task was a research task involving collaboration on an evaluation of an intervention. 

According to the CIHR model, this would be similar to carrying out KT1 and KT2, where 

the group decides on research questions and methods and then conducts the research.  

The specific task for the education task group was to evaluate physician education 

(i.e., academic detailing) programs across the country; to use the evaluation information 

within the context of the local programs; and then to apply it to improve local physician 

educational programs. According to the CIHR task model, this would be similar to 

carrying out steps KT1, KT2, KT3, KT4, and KT5, which are agreeing on research 

questions and methods; conducting the research; creating research findings; publishing in 

plain language; contextualizing to local settings; and applying the findings to improve 

local practice.  

The primary task of the decision-making task group was to provide a forum for 

learning and exchanging ideas between decision-makers and researchers. Therefore, the 
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specific task was the dissemination of information, which is similar to KT3 task--the 

publication and dissemination of research findings.  

4.4 Drug Policy Group Inputs: Describing the Group Context  

The education, research, and decision-making task groups worked in the policy 

context of drug policy. This context was complex for several reasons. First, multiple 

groups with subgroups worked together in a disjointed fashion separated by distance and 

time. Second, drug policy groups used different approaches with different levels of 

success to improve drug policies, prescribing, and use. For example, the education task 

group focused on education through the application of academic detailing, a physician 

educational outreach approach, to influence physician prescribing and use. The research 

task group conducted policy evaluations later used to inform drug policy decisions. The 

decision-making task group focused on presenting drug policy research to influence drug 

policy decision-making.  

Furthermore, each of these groups had different goals, objectives, group 

structures, communication needs, incentive systems, values, histories, and stakeholder 

groups to which they were responsible. Each of these groups was continuously evolving, 

shifting, changing, and adapting to changes in the drug policy environment. See 

Appendix 6 for a more detailed description of the context and interactions between the 

groups.  

4.5 Drug Policy Group Inputs: Describing the Group Culture  

The two-communities model of linkage and exchange suggests a cultural divide 

between decision-makers and researchers (Rich, 1997). These cultural divides between 

researchers and decision-makers can be caused by differences in culture, reward systems, 
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communication styles, perspectives on time, and research relevance, as noted in the 

literature review.  

In fact, within the decision-making and research task groups, cultural divides did 

exist. For example, in the baseline interviews from the original research task group, drug 

policy decision-makers expressed that they were constantly under time pressure to make 

a quick decision or statement on issues; noted that they were reactive to different 

situations that caused them to focus less on research; and stated that they were 

uninterested in lengthy research processes.  

Researchers noted that decision-makers understood the results of research and 

might be aware of the studies, but still made decisions in conflict with the research. Even 

though cultural divides existed, decision-makers nevertheless acknowledged the value of 

research for guiding the policy decision-making process. Decision-makers and 

researchers also acknowledged the importance of maintaining strong linkage and 

exchange relationships between the two groups. Therefore, the culture of researchers and 

decision-makers within the study reaches the same conclusions as those of the two-

communities model for linkage and exchange.  

Within the education task group, however, the culture of linkage and exchange 

was different. The goal of the education task group was to collaborate with physician 

educational outreach programs to evaluate and improve the state of their local programs. 

Within their culture, educators sought to prove that their programs were effective so that 

they might continue to obtain funding from decision-making organizations. This helped 

create a culture of collaboration between the education task group members, encouraging 

them to work together to demonstrate the effectiveness of their programs.  
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4.6 Drug Policy Group Processes: Social Interaction Norms in Face-to-Face, 

Teleconferencing, and Web-conferencing Meetings 

Here, results from the analysis of social interaction norms of the three drug policy 

groups are reviewed. In the analysis of social interactions, the primary focus is on the 

effects of communication media (face-to-face, teleconferencing, and web-conferencing) 

on discussion and participation norms.  

4.6.1 Effects of Communication Media on Discussion Norms  

This section discusses effects of communication media (face-to-face, 

teleconferencing, and web-conferencing) on implicit and explicit discussion norms in the 

education, research, and decision-making task groups.   

Face-to-Face. Only the education and research task groups communicated in a 

face-to-face setting. Phase 2 meeting transcript data revealed that explicit discussion-

related social interaction norms were present within both the education and research task 

groups. In the education and research task groups, an explicit restriction on the amount of 

time allotted for group members to speak was introduced. Each individual norm occurred 

once within one sampled face-to-face meeting. No implicit discussion norms were found 

in the analysis. Using phase 3 post-interview data, 5/12 of the respondents within both the 

education and research task groups described face-to-face discussions as more 

immediate, spontaneous, and richer than other forms of communication media (e.g., 

teleconferencing and web-conferencing). Furthermore, respondents noted that complex 

discussions and original topics were conducted better in face-to-face meetings. Table 5 

provides a summary of themes that emerged from the phase 3 post-interview data for 

both groups.  
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Table 5. Education and Research Task Groups: Face-to-Face Discussion Norm 
Themes (Phase 3: Post-Interview Data) 
Discussion Norm Themes Freq (n) 

Immediacy, Spontaneity, and Richness of Discussions 4 
Original Topics and Complex Discussions are More Effective in 
Face-to-Face 

2 

Legend: Freq (the number of instances occurring in all meetings). Note: Respondent (E) #1 was quoted 
twice.  
 

A few statements on immediacy, spontaneity, richness of discussions, and that 

original topics and complex discussions are more effective in face-to-face meetings are 

presented below. 

Face-to-face meetings are more flexible, you can talk in breaks and you can have 

more spontaneous and casual conversations. (Respondent (R) #4) 

Face-to-face of course has the advantage of being there, seeing the person, being 

able to read their eyes, facial expressions, and body language. (Respondent (E) 

#8) 

There are certain topics that you can’t discuss in technology-enabled 

environments. Original topics have to be done in face-to-face. For example, most 

recently, we were discussing what our vision, mission, and logos should be. We 

tried doing that over web-conferencing a few weeks ago and it was quite difficult 

to do. So we started the discussion last week in Halifax when we were face-to-

face; it made it a little easier. So topics like that were a little difficult to do over a 

teleconference or a web-conference. (Respondent (E) #1) 

Teleconferencing. For teleconferencing meetings, the analysis of phase 2 meeting 

transcripts suggests that the education and decision-making task groups introduced 

explicit and implicit discussion norms to help identify speakers during the live 

teleconferencing meetings. The explicit and implicit discussion norms introduced within 

the group were to help identify the speaker on the teleconferencing call. In face-to-face 
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meetings, group members can see each other when speaking. However, when group 

members communicated via teleconferencing and were not familiar with each other’s 

voices, the group members implicitly and explicitly began to introduce discussion norms 

to identify the speaker.  

When combining phase 3 post-interview results of both the education and 

decision-making task groups, 5/12 of the respondents commented, some more than once, 

on the effects of teleconferencing on discussion norms. Respondents noted that 

teleconferencing helped improve group discussions and group communications; however, 

at times, improper phone etiquettes disrupted group discussion. Table 6 provides a 

summary of the themes that emerged in teleconferencing discussion norms for the 

education and decision-making task groups.   

Table 6. Education and Decision-Making Task Groups: Teleconferencing Discussion 
Norm Themes (Phase 3: Post-Interview Data) 
Discussion Norm Themes Freq (n) 

Phone Etiquette  3 
Improved Discussions 3 
Improved Group Communication 3 

Legend: Freq (the number of instances occurring in all meetings) Note: Respondent (D) #17, Respondent 
(D) #15, and Respondent (D) #16 were quoted more than once.  
 

A few examples of statements about the importance of etiquette, how 

teleconferencing improved group discussions, and helped improve communication 

between drug policy groups are outlined below to demonstrate the point.  

 

The only issue with teleconferencing is a break in reception and inappropriate 

phone etiquette, such as paper shuffling and members not muting their phone 

when they were not speaking. (Respondent (E) #11) 

There were times when I did have questions. So having the presenter there to 

respond was just useful. If it were pre-recorded, I would be able to send an e-mail 
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asking any questions that I might have after the fact and that would be helpful. 

But, I just might decide not to do that. Whereas if I’m on the line with someone 

and have the opportunity to ask in person, then I would ask that question. 

(Respondent (D) #15)  

I think the live teleconferencing produced a bridge where none existed. I mean the 

chances of a researcher in Boston presenting to drug plans across Canada was 

very low. He might have presented that at a conference to drug plans, but his 

conference schedule doesn’t correspond with theirs. So I think the most important 

difference is simply that it happened. It is a communication link that was at least 

moderately acceptable by a small number of decision-makers and didn’t cost very 

much and altered the nature of the interaction by creating a link that is absent 

now. (Respondent (D) #17)  

Web-conferencing. Table 7 provides a summary of the use of web-conferencing 

features used implicitly and explicitly during the meetings. The results are based on the 

phase 2 meeting transcript data. Table 7 includes the number of times a function was used 

in the sampled web-conferencing sessions.  

When web-conferencing was introduced to the education and research task 

groups, different explicit and implicit discussion norms developed, as the analysis of the 

phase 2 meeting transcript data indicates. The functions used most often by both groups 

were half-duplex audio for voice communication, emoticons, application sharing, 

whiteboarding, voting and polling, and text messaging.  
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Table 7. Education and Research Task Groups: Frequency in the Use of Web-
Conferencing Features to Support Discussion Norms (Phase 2: Meeting Transcript 
Data) 
 Education 

Task Group 
Research Task 
Group 

Implicit Discussion  Norms  Freq Mtgs Freq Mtgs
  Voting 9 2/4 1 1/4 
  Emoticons 3 2/4 4 1/4 
  Application Sharing 2 2/4 0 0/4 
  Text Message 160 4/4 77 4/4 
  Half-Duplex Audio for Communication NA 4/4 NA 4/4 
  Whiteboard 60 4/4 14 4/4 
Explicit Discussion Norms     
    Group Starts off with Sound Check NA 4/4 NA 4/4 
     Voting For Sound Check  NA 4/4 NA 4/4 
     Over After Speaking 261 4/4 47 4/4 
Legend: Freq (the number of instances occurring in all meetings), Mtgs (number of meetings in which the 
theme occurred), NA (Not Available–could not be quantified). 
 

When combining the phase 3 post-interview results of the education and research 

task groups, 9/12 of the respondents commented, some more than once, on the effects of 

web-conferencing on group discussions. Respondents indicated that certain web-

conferencing functions improved group discussions through voting and polling; through 

the ability to identify the speaker through the participant screen; and through sharing 

information via the whiteboard and application sharing. However, other respondents 

noted that web-conferencing placed limitations on discussions by reducing spontaneity 

and immediacy, by dampening socio-emotional interactions, and by enforcing a rigid 

communication structure. Other respondents noted that web-conferencing changed the 

group interaction from socio-emotional to text-based interactions. Table 8 provides a 

summary of discussion norm themes for both the education and research task groups.  
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Table 8. Education and Research Task Groups: Web-Conferencing Discussion Norm 
Themes (Phase 3: Post -Interview Data) 
Discussion Norm Themes Freq(n) 

Web-Conferencing Limits Group Discussion 4 
Effects of Structure on Group Discussion 3 
Meeting Within the Text  3 
Web-Conferencing Features that Improve Discussion 2 

Legend: Freq (the number of instances occurring in all meetings). Note: Respondent (E) #12, Respondent 
(R) #2, and Respondent (R) #4 were quoted more than once. 
 
Sample statements from the respondents demonstrate the themes presented in Table 8. 

The biggest disadvantage to web-conferencing is less spontaneity and less socio-

emotional interactions. (Participant (R) #3) 

Just in the sense that if somebody was talking on and on and you wanted to 

interrupt them you wouldn’t be able to do it vocally. You would have to do it via 

e-mail or a little text note or something like that. (Participant (E) #8) 

When our face-to-face meetings were not disciplined, moving to web-

conferencing made it more disciplined. Because it was structured communication, 

where only one person could speak at a time, we kept to the agenda much more: 

there was less socializing; less tangent stuff and instead of that meeting lasting 

two hours it lasted one hour. (Participant (R) #2) 

[Web-conferencing] allows people to engage visually in addition to being able to 

talk and listen, which is a key component particularly when a lot of our work was 

going through education materials. So like physician portraits, for example, 

everybody is looking at the same thing on a screen, and that kind of keeps the 

group together for one, and it also helps make sure that we’re all talking about the 

same thing. (Participant (R) #5) 

It was a much more effective way of holding our meetings via web-conferencing 
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because of the additional interactive tools. We used the audio function, had the 

ability to vote, to display information, which added a number of more dimensions 

to the interactions. (Participant (E) #9) 

4.6.2 Effects of Communication Media on Participation Norms  

In this section, the effects of communication media (face-to-face, 

teleconferencing, and web-conferencing) on implicit and explicit participation norms in 

the education, research, and decision-making task groups are discussed.  

Face-to-Face. The education and research task groups were the only groups that 

communicated in a face-to-face setting. In face-to-face meetings, the analysis of phase 2 

meeting transcript data showed the introduction of explicit process norms within the 

education and research task groups to facilitate group participation. The analysis also 

showed that explicit participation norms that developed in the education task group 

involved discussing who would participate in chairing the group meetings, the meeting 

participation process, and how the group would participate in the consensus process. For 

the research task group, the analysis showed that in face-to-face meetings, group 

members introduced explicit participation norms for chairing the group meeting so that 

group members were able to participate equally. Members introduced these explicit 

participation norms into the groups to manage group participation in face-to-face 

meetings. Combining the education and research task group data using phase 3 post-

interview data showed that 6/12 of the respondents commented on the effects of face-to-

face communication on group participation. Respondents noted that in face-to-face 

meetings it was difficult to arrange, and sometimes not feasible; however, it was the 

preferred method of communication and group members were found to be more active in 
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the group discussions. Table 9 provides a summary of the participation themes that 

emerged in both groups.  

Table 9. Education and Research Task Groups: Face-to-Face Participation Norm 
Themes (Phase 3: Post-Interview Data) 
Participation Norm Themes Freq(n) 
Difficult to Arrange/Not Feasible 4 
Preferred Method of Participation 2 
More Active Participation 1 
Legend: Freq (the number of instances occurring in all meetings). Note: Respondent (R) #1 was quoted 
more than once. 
 
A few statements demonstrate the themes discussed in Table 9. 

The only [disadvantages] are the time and the cost of travelling to get there. You 

can’t attend in your pyjamas. (Participant (E) #6) 

I do prefer face-to-face more just for the human interaction. (Participant (E) #11) 

Face-to-face is certainly better than web-conferencing. You can accomplish more 

in the same time frame. (Participant (R) #1) 

In the teleconferencing meeting, it is more difficult to participate when compared 

to face-to-face. So for someone who phones in one meeting and was more active 

in a face-to-face meeting, part of that problem is that they just end up being 

another person on the other end of the phone line. They feel disconnected from 

the other group members in the room. After about an hour, in a teleconferencing 

meeting, it takes a lot of energy to try to listen in to what people are saying in the 

room. (Participant (R) #4) 

Teleconferencing. An analysis of phase 2 meeting transcript data showed that as 

the education and decision-making task groups started to use teleconferencing, new 

explicit participation norms developed. The explicit participation norms that developed 

for the education task group were discussing who will participate in arranging a chair for 
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the meeting; ending group participation for the meeting; and waiting for the participation 

of all individuals before beginning a meeting. For the decision-making task group, the 

explicit participation norms for live teleconferencing that developed were timing of the 

meeting and providing times for questions. For the asynchronous decision-making task 

group meeting, the structure of the meeting was identical to the live teleconferencing 

meeting and, therefore, a very similar explicit participation norm emerged, such as timing 

of the meeting. When combining both the education and decision-making task group data 

using phase 3 post-interviews, 6/12 of respondents made comments on participation 

within teleconferencing sessions. Respondents noted that live teleconferencing provided 

the simplest method of participation and, overall, improved group participation by 

allowing them to participate from anywhere. However, the respondents noted that 

participation was more anonymous and passive. Concerning pre-recorded 

teleconferencing, a respondent noted that it provided a convenient method of 

participation in which a person could listen to the recording at any time. Table 10 

provides a summary of teleconferencing participation norm themes for the education and 

decision-making task groups. 

Table 10. Education and Decision-Making Task Groups: Teleconferencing 
Participation Norm Themes (Phase 3: Post-Interview Data)  

Participation Norm Themes Freq (n) 
Live Teleconferencing   
Simplest Method for Participation 3 
Anonymous Participation  1 
Passive Participation 1 
Improves Participation 1 
Pre-Recorded Teleconferencing  
Convenient 1 
Legend: Freq (the number of instances occurring in all meetings). Note: Respondent (D) #17 was quoted 
more than once. 
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Sample statements of the themes shown on Table 10 are provided below. 

[Teleconferencing is a] quick, easy tool that is widely available (Participant (E) 

#7). 

With the duration, the sequence of topics, the ability to come in late and leave 

early without mentioning your name, it creates a sort of an anonymous 

participation. (Participant (D) #17) 

Well, the disadvantage of the recording alone, besides not being able to ask 

researcher questions, is that there’s a psychological thing that happens when you 

think that this might be your one chance to hear something. You make the effort 

to go because it may be the one chance. But if you get a recording you can say 

‘Oh, I can listen to that any time. I’ll just put it aside, and I’ll get to it later’ and 

you never do. (Participant (D) #17) 

It’s not very disruptive to your schedule, so that’s helpful” (Participant (D) #15). 

Web-conferencing. Both the education and research task groups used web-

conferencing for group communication. Table 11 lists the different implicit and explicit 

uses of web-conferencing technology by the education and research task groups. The 

table includes the number of times the web-conferencing features were used during the 

meetings.  

Table 11. Education and Research Task Groups: Frequency in the Use of Web-
conferencing Features to Support Participation Norms (Phase 2: Meeting Transcript 
Data) 
Implicit/Explicit Participation Norms  Education Task 

Group 
Research Task 
Group 

  Freq (n) Mtgs (n) Freq (n) Mtgs (n) 
Implicit: Hand Raised 45 4/4 10 4/4 
Explicit: Restriction on Speaking through 
Half-Duplex Audio  NA 4/4 NA 4/4 
Explicit: Voting/Polling 9 3/4 1 1/4 
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Legend: Freq (the number of instances occurring in all meetings), Mtgs (number of meetings in which the 
norm occurred), NA (Not Available – could not be quantified).  
 

The results from phase 2 meeting transcript data showed that in web-conferencing 

meetings, both implicit and explicit participation norms developed for both the education 

and research task groups. Both groups used hand raising, voting and polling, and 

restrictions on speaking through half-duplex audio communication. 

When the phase 3 post-interview data for both the education and research task 

groups were combined, the post-interview data showed that 7/12 of the respondents 

reported effects of web-conferencing on group participation. Respondents stated that it 

was initially more difficult to participate in web-conferencing meetings because 

participation required a learning curve to use the technology; however, over time the 

technology became easier to use. Other respondents discussed the consequences of web-

conferencing structure on group participation. Respondents reported that the structure 

created a democratic approach to participation while other respondents reported that it 

created a power hierarchy. Table 12 provides a summary of education and research task 

groups web-conferencing participation norm themes.  

Table 12. Education and Research Task Groups: Web-Conferencing Participation Norm 
Themes (Phase 3: Post-Interview Data) 
Participation Norm Themes Freq(n) 
Web-conferencing  

Learning Curve Made Participation Difficult 3 
Structure Creates Power Hierarchy 3 
Structure of Web-Conferencing Created A 
Democratic Approach to Participation  1 

Legend: Freq (the number of instances occurring in all meetings).  
 

A few statements demonstrate the themes in Table 12. 

It was only the initial introduction of the technology where there was a learning 

curve, but other than that, I think it was just a learning curve and learning how to 
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use it because it slightly changed the way you spoke. (Participant (E) #11) 

It’s not like turning on a computer and you got talking. There are several steps to 

get up to speed. There’s up-time training, and after the training it’s fairly descent 

afterwards. (Participant (R) #1) 

Web-conferencing puts [participants] in a hierarchy that they may not be 

comfortable with. The question is who is on top, who clicks the button to say, ’I 

listen to you or I don’t.’ If you have conflict there may be a power issue that can 

go on and on. Fortunately, that has not happened. (Participant (R) #4) 

People who speak louder get to say more. In web-conferencing it does not happen 

that way. Web-conferencing is more structured and some people think anarchy is 

more democratic, but I think web-conferencing is more democratic. (Participant 

(R) #2) 

4.7 Drug Policy Group Processes: Process and Dissemination Facilitation in Face-to-

Face, Teleconferencing, and Web-conferencing meetings  

In this section, the results for the process facilitator and the dissemination 

facilitator for the education, research, and decision-making task groups are discussed.  

4.7.1 Face-to-Face Process Facilitation Functions within the Education and Research 

Task Groups 

Table 13 provides a summary of face-to-face process facilitation results for the 

education and research task groups using phase 2 meeting transcript data. The analysis of 

meeting transcripts, for both the education and research task groups, showed that the 

process facilitator was involved in process facilitation functions and not process 
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dissemination functions. Furthermore, the data showed that the facilitator was not 

detached from the meetings, but was an active member involved in group discussions.  

Table 13. Education and Research Task Groups: Face-to-Face Process Facilitation 
Functions and Involvement (Phase 2: Meeting Transcript Data) 

 

Education 
Task Group 
Freq(n) 

Research 
Task Group 
Freq (n)  

Process Facilitation Functions   
Guides Participants through Meeting 18 14 
Encourages Individual or Group Participation  11 7 
Changes or Skips Agenda Items 3 0 
Builds Group Consensus 0 2 
Facilitator Involvement in Group  Discussion   
Involved in Group Discussion 21 17 
Asks Group Members Questions 7 6 
Thanks Person When Speaking 7 1 
Discusses Future Meetings 5 0 
Provides Reflection on Group Discussions 1 0 
Legend: Freq (the number of instances occurring in all meetings). 

 

No comments from the phase 3 post-interviews were generated on face-to-face process 

facilitation for both groups.  

4.7.2 Teleconferencing Process and Dissemination Facilitation Functions within the 

Education and Decision-Making Task Groups 

Teleconferencing was used only in the education and decision-making task 

groups. Phase 2 meeting transcript data showed that for the education task group, the role 

of the facilitator was to facilitate group processes. However, for the decision-making task 

group, the facilitator needed to fulfill two roles: a chair to facilitate process and a 

facilitator to disseminate research. Reporting of the results was not combined for this 

section because of the differences in facilitator functions within each group.  
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Education Task Group Teleconferencing Results. Table 14 describes the process 

facilitator functions and their involvement within the education task group. Phase 2 

meeting transcript data shows that the facilitator for the education task group was 

involved in process facilitation functions as well participating as an active member within 

the group. The process facilitator was not involved in the dissemination of information.    

Table 14. Education Task Group: Teleconferencing Process Facilitation Functions 
(Phase 2: Meeting Transcript Data) 

 
Education 
Task Group  

Process Facilitation Functions Freq Mtgs 
Encourages Individual or Group Member 
Participation  33 4/4 
Guides Participants through Presentation/Meeting 23 4/4 
Changes or Skips Agenda  1 1/4 
Facilitator Involvement in Group  Discussion   
Asks Group Members Questions 28 4 
Delegates Tasks  10 3/4 
Discusses Future Meetings 9 3/4 
Greets Participants 6 1/4 
Queries Group Who is Present  1 1/4 
Legend: Freq (the number of instances occurring in all meetings), Mtgs (number of meetings in which the 
theme occurred).  
 

Decision-Making Task Group Teleconferencing Results. The results below 

describe the dissemination and process facilitator functions within the decision-making 

task group. In sum, the data shows that within the teleconferencing meetings, the 

facilitator was primarily involved in the dissemination of research findings within the 

meeting. Furthermore, it shows that the process facilitator was active; however, as 

described earlier, process facilitation functions were primarily used at the beginning and 

the end of the meeting. The data includes both the live and pre-recorded teleconferencing 

results. Table 15 summarizes the results.  
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Table 15. Decision-Making Task Group: Teleconferencing Dissemination Facilitation 
and Process Facilitation Functions (Phase 2: Meeting Transcript Data) 

 

Decision-
Making Task 
Group 

Process Facilitation Functions  Freq Mtgs 
Encourages Questions  10 6/6 
Introduces the Presenter 6 6/6 
Greets Group Members  7 6/6 
Research Dissemination Process   
Talks about Limitations of Research  15 4/6 
Uses Plain Language in Presenting Results NA 6/6 
Makes Research Relevant to Decision-making 10 6/6 
Uses Graphics in Presentation  NA 6/6 
Key Messages Presented Up Front NA 6/6 
Uses Humour in Presentation  0 0 
Legend: Freq (the number of instances occurring in all meetings), Mtgs (number of meetings in which the 
theme occurred), NA (Not Available – could not be quantified).  
 

Using phase 3 post-interview data, one respondent commented on the limited role 

of the process facilitator within the decision-making task group: “You don’t have to over-

facilitate those teleconference calls. You just let people join and then sign off when 

they’re done listening” (Participant (D) #16).  

4.7.3 Web-Conferencing Process Facilitation Functions within the Education and 

Research Task Groups 

Based on phase 2 meeting transcript data, Table 16 shows the process facilitator 

functions and the facilitator’s level of involvement in group discussions within both the 

education and research task groups. No dissemination facilitation functions were present 

in either group. 
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Table 16. Education and Research Task Groups: Web-Conferencing Facilitator 
Functions (Phase 2: Meeting Transcript Data) 

 
Education 
Task Group 

Research Task 
Group 

Process Facilitation Functions Freq Mtgs Freq Mtgs 
Encourages Individual or Group Participation   78 4/4 31 4/4 
Guides Participants through Presentation   64 4/4 21 4/4 
Proposes Technology Use  31 2/4 14 4/4 
Trouble Shoots Communication Problems  11 4/4 7 4/4 
Changes or Skips Agenda Items  1 1/4 2 2/4 
 Explains Technology Use 0 0/4 9 4/4 
Facilitator Involvement in Group  Discussion     
Asks Group Members Questions  44 4/4 25 4/4 
Discusses Future Meetings   20 2/4 5 3/4 
Thanks Person After Speaking   10 3/4 28 4/4 
Delegates Tasks  4 3/4 8 3/4 
Legend: Freq (the number of instances occurring in all meetings), Mtgs (number of meetings in which the 
theme occurred), NA (Not Available – could not be quantified).  
 

In the combined phase 3 post-interview results for both the education and research 

task groups, 8/12 of the respondents commented on the effects of web-conferencing on 

the facilitator functions. The respondents noted that collaboration and distinct roles were 

needed for process and technical facilitators; that it was easier to facilitate in web-

conferencing than face-to-face; that the process facilitator needed more awareness of 

participants; that the process facilitator needed strong facilitation skills; that the process 

facilitator felt detached from the technology-enabled meetings; and that the process 

facilitator had more control in web-conferencing meetings. Table 17 provides a summary 

of the themes for the facilitator function in web-conferencing meetings.  
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Table 17. Education and Research Task Groups: Web-Conferencing Facilitator Role 
Themes (Phase 3: Post-Interview Data) 
Process and Technical Facilitation Functions Freq(n) 

Collaboration and Distinct Roles Needed for Process and Technical 
Facilitator 3 

 Process Facilitator Needs Strong Facilitation Skills 2 
 Web-conferencing Provides Greater Meeting Control to Facilitator 2 
 Process Facilitator Needs to be More Aware of Participants 2 
 Process Facilitator Feels Detached from Meeting 1 
 Easier to Facilitate in Web-Conferencing 1 

Legend: Freq (the number of instances occurring in all meetings) Note: Respondent (R) #5 was quoted four 
times.  
 
Statements from respondents demonstrate the themes shown in Table 17. 

There’s a need for a technical and process facilitator. There might be an 

advantage with the technology to have a distinction between the two (Participant 

(E) #12).  

I think in the face-to-face meetings, there are different kinds of cues that the 

facilitator can use, including visual cues, body language, etc. Whereas on the 

web-conferencing, you lose visual cues, but there are certain types of electronic 

ways to try and capture that. So on web-conferencing, the facilitator has to be a 

lot more conscious about the lack of cues. (Participant (R) #1) 

When our face-to-face meetings were not disciplined, moving to web-

conferencing made it more disciplined. The web-conference is always more 

structured, but with the facilitator and the control that they imposed in the group, 

there was more discipline in the meetings. (Participant (R) #12) 

The facilitator needs to be more aware of the need to check with other people. 

This will help make sure everybody is included. They should not move on to the 

next item until they checked that all discussions are finished for that item. 

(Participant (E) #6) 
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When it was teleconferencing, you almost had to go coast to coast asking for 

comments. Where with the raising of the hands function in web-conferencing and 

various things like that, the conversation went much smoother. As a facilitator, it 

was much easier to see who is in attendance, who wants to speak next, who’s 

voting for what, etc. From a facilitation point of view, it was excellent. 

(Participant (E) #9) 

4.8 Drug Policy Group Processes: Information Exchange Processes in Face-to-Face, 

Teleconferencing, and Web-Conferencing Meetings   

This section discusses the mode of communication, method of communication, 

and the type of evidence shared in information exchange. The method of communication 

was face-to-face, teleconferencing, or web-conferencing. The mode of communication 

was oral, via PowerPoint, text messaging, whiteboard, or application sharing. The type of 

evidence shared was group members discussing their own research results, personal 

opinion, personal work experience, references to external literature, colleagues’ work 

experience, or task related discussions.  

4.8.1 Effects of Face-to-Face Meetings on Education and Research Task Group 

Information Exchange Processes  

Table 18 summarizes the effects of face-to-face meetings on the level of evidence 

in the education and research task groups, based on phase 2 meeting transcript data. The 

data shows that much of the discussions for both the education and research task groups 

were primarily task focused.  
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Table 18. Education and Research Task Groups: Level of Evidence Shared in Face-to-
Face Meetings (Phase 2: Meeting transcript data) 

Level of Evidence  

Education 
Task Group 
Freq (n) 

Research 
Task Group 
Freq (n) 

Task Related Discussions 22 58 
Personal Experience 15 14 
Personal Opinion 14 1 
Colleagues Work Experience 12 5 
Reference to External Literature  5 1 
Data from the Participants Own Research 
Experience 0 1 
Legend: Freq (the number of instances occurring in all meetings). Note: Only one sample meeting took 
place for each group. Therefore, the number of occurrences per meeting is not included because the data 
above represents one meeting.  
 
No respondents commented from the phase 3 post-interviews on information exchange in 

face-to-face meetings. 

4.8.2 Effects of Teleconferencing on Education and Decision-Making Task Group 

Information Exchange Processes  

Table 19 provides a summary of the information exchange level of evidence used 

in teleconferencing for both the education and the decision-making task groups based on 

phase 2 meeting transcript data. The results of phase 2 meeting data for each group are 

presented separately because of the differences in results and research tasks.  

Table 19. Education and Decision-Making Task Groups: Level of Evidence Shared in 
Teleconferencing Meetings (Phase 2: Meeting transcript data) 

Level of Evidence 
Education 
Task Group 

Decision-
Making Task 
Group 

 Freq Mtgs Freq Mtgs 
Task Related Discussions 55 4/4 0 0/7 
Personal Experience 9 3/4 14 6/7 
Reference to External Literature 5 2/4 6 5/7 
Colleagues Work Experience 4 2/4 1 1/7 
Data from the Participants Own Research 
Experience 2 1/4 10 7/7 
Personal Opinion 1 1/4 15 7/7 
Legend: Freq (the number of instances occurring in all meetings), Mtgs (number of meetings in which the 
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theme occurred).  
 
 

Education Task Group. The education task group used teleconferencing as a mode 

for communication. E-mail and PowerPoint slides were the methods of communication 

used for information sharing in teleconferencing meetings. In teleconferencing sessions, 

phase 2 meeting transcript data shows that most of the group discussions for the 

education task group were task related and non-evidence based.  

No data were reported from the phase 3 post-interviews on information exchange 

in teleconferencing sessions. Only the decision-making task group commented on the 

effects of teleconferencing on the information exchange process.  

Decision-Making Task Group. For the decision-making task group, the mode of 

communication included two teleconferencing modes: live teleconferencing 

(synchronous) and pre-recorded teleconferencing (asynchronous). The method of 

communication for synchronous or live meetings was primarily oral with the distribution 

of electronic PowerPoint slides via e-mail prior to the meetings. Asynchronous or pre-

recorded meetings were sent via e-mail along with PowerPoint slides and a recording of 

the meeting.  

Within the decision-making task group, 5/5 of the respondents discussed the 

effects of teleconferencing on the information exchange process. In general, respondents 

noted that teleconferencing changed the nature and credibility of the evidence; that the 

structure of the presentation limited the amount of information shared and reduced 

flexibility in presentation; and that teleconferencing was useful for sharing information 

but had little influence on the decision-making process. See Table 20 for a summary of 
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the effects of teleconferencing on the information exchange process within the decision-

making task group.  

Table 20. Decision-Making Task Group: Teleconferencing Information Exchange 
Themes (Phase 3: Post-Interview Data) 
Information Exchange Process Freq (n) 

Teleconferencing Useful for Sharing Information but has Little Effect 
on Decision-making 3 
Structure of the Presentation Limited the Amount of Information 
Shared and Reduced Flexibility in the Presentation 2 
Live vs. Pre-recorded Teleconferencing Effects on the Credibility of 
the Evidence 2 
PowerPoint Changes the Nature of the Evidence 1 

Legend: Freq (the number of instances occurring in all meetings). Note: Respondent (D) #14, Respondent 
(D) #15, and Respondent (D) #17 were quoted more than once.  
 
Statements from the respondents in relation to the themes outlined in Table 20 are 

presented below.  

I don’t think anyone that would have participated in those sessions would have 

just taken the information and gone away and said that this was gospel. We are all 

used to critiquing the literature and looking at methodology. To me, it was an alert 

that there’s this piece of work out there that’s been done or someone is in the 

process of doing, and the results will be available six months down the road or it 

will be published, and it’s relevant to what you’re doing. (Participant (D) #15) 

 Narrowing down the presentation to 10 minutes is not typical in academic 

presentations. This process forced [the presenter] to narrow down their research to 

the most important findings” (Participant (D) #13).  

I guess I would prefer the pre-recorded teleconferencing meeting because there 

would be less off-the-cuff discussion. Say the pre-recorded thing is a researcher 

presenting the results of a study; it’s essentially a published source. Whereas with 

a live broadcast, people make mistakes when they talk. Sometimes they use one 
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word when they mean to use another word, or maybe when a discussion ensues, 

you lose track of what’s the official presentation of the research study and what 

was just speculation. (Participant (D) #14) 

I think PowerPoint would effect information sharing in two respects. One it can 

be presented at too high a level for the content. Generally speaking, these are 

research studies that are in-depth, and PowerPoint essentially provides a good 

introduction of the subject, but to give it a really thorough presentation, it should 

be followed up with the actual detailed study. (Participant (D) #14)  

4.8.3 Effects of Web-Conferencing on Education and Research Task Group 

Information Exchange Processes 

Table 21 provides a summary of the effects of web-conferencing on the level of 

evidence for both the education and the research task groups, using phase 2 meeting 

transcript data. The data shows that most of the information exchange was primarily task 

related and non-evidence based for both the education and research task group.  

Table 21. Education and Research Task Group: Level of Evidence Shared in Web-
conferencing Meetings (Phase 2: Meeting transcript data) 

Level of Evidence 
Education 
Task Group 

Research Task 
Group  

  Freq Mtgs Freq Mtgs 
Task Related Discussions 137 4/4 93 4/4 
Personal Opinion 16 4/4 7 3/4 
Personal Experience 6 4/4 5 1/4 
Colleagues Work Experience 3 1/4 5 2/4 
Reference to External Literature 1 1/4 1 1/4 
Data from the Participants Own Research 
Experience 0 0/4 0 0/4 
Legend: Freq (the number of instances occurring in all meetings), Mtgs (number of meetings in which the 
theme occurred).  
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When combining the phase 3 post-interview data for both the education and 

research task groups, 8/12 of the respondents commented on the consequences of web-

conferencing on the information exchange process. The respondents noted that web-

conferencing had little influence on evidence; however, it did affect how the evidence 

was shared. As well, respondents noted that web-conferencing limited the amount of 

information that could be displayed on the whiteboard, but helped group members follow, 

look at, and point to the information needed. Table 22 summarizes the effects of web-

conferencing on the information exchange process within the education and research task 

groups in the form of themes.  

Table 22. Education and Research Task Groups: Web-Conferencing Information 
Exchange Themes (Phase 3: Post-Interview Data) 

Information Exchange Process Freq(n)  
Web-Conferencing Had Little Effect On Level of Evidence 3 
Web-Conferencing Did Affect How Evidence Was Shared 2 
Web-Conferencing Helped Group Members Follow, Look At, and Point 
to the Information Presented  3 
Web-Conferencing Limited the Amount of Information that Could Be 
Displayed 2 

Legend: Freq (the number of instances occurring in all meetings). Note: Respondent (E) #8 and Respondent 
(E) #9 were quoted more than once. 
 
A few sample statements reflect the information presented in Table 22.  

We’re all pretty much evidence based people, and I don’t think anybody would 

explicitly disagree [that web-conferencing affected the level of evidence]. 

(Participant (E) #6) 

No, I think the level of evidence we discussed still stayed the same. (Participant 

(E) #9) 

Teleconferencing was far more one-dimensional. It was just bringing up a study 

based on the name. Where the web-conferencing allowed for [the group to share] 
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a number of articles which allowed for a much more efficient summarization of 

the information. (Participant (E) #9) 

Web-conferencing helped to facilitate a person being able to share information, 

making sure everybody was on the same page so that people don’t get lost 

(Participant (E) #8).  

In a face-to-face meeting they have materials and articles in front of them, and it 

is easier for them to reference the articles because they can see what others are 

referencing. As a chair, you don’t know if they are looking at the right one or not. 

You can ask them, but you are still not sure if they are or not. In web-

conferencing at least you can ensure they are looking at the same material. 

(Participant (R) #4) 

The PowerPoint enabled pretty complex ideas to be presented like the group 

organizational process. There was this circular flow diagram with different loops 

and several organizations. It would have been impossible or much less easy to talk 

about if it wasn’t on the screen. It is much easier to talk about because I can point 

the cursor towards the screen. (Participant (R) #12) 

With an academic detailer who has detailed information, they would feel web-

conferencing as an impediment to sharing detailed information with other group 

members. In the future, I can imagine either larger screens or pairs of screens 

where they are looking at the entire document. Then technology would be better if 

you could see a full page document plus all of the web-conferencing features. 

(Participant (E) #12) 
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The following section of the chapter discusses the output survey results for the 

education, research, and decision-making task groups.  

4.9 Drug Policy Outputs: Education, Research, and Decision-Making Task Group 

Survey Results  

As described in the methods section, surveys were distributed via e-mail to all 

eligible group participants at all three drug policy groups. The questions focused on 

TELE outputs and required the participants to rate their satisfaction with information 

sharing, group interactions, cohesion, trust building, conflict, and group facilitation (See 

Appendix 4 for questionnaire). The participants were asked to rate each of these on a 

scale from 1-5 as follows: 1 = very ineffective, 2 = somewhat ineffective, 3 = neutral, 4 = 

somewhat effective, 5 = very effective. See Appendix 4 for post-study survey 

questionnaire for the drug policy groups. In tables Table 23, Table 24, and Table 25, 

information sharing, interactions, cohesion, trust, conflict, and facilitation for each 

communication media are the averages of individual responses to the survey questions. 

At the bottom of the tables, the average of group responses for the group across all 

outputs is provided. The averages have a maximum score of 5.  

4.9.1 Education Task Group Survey Results  

The education task group respondents were asked six questions about linkage and 

exchange outputs. In general, results show that the most preferred method for linkage and 

exchange meetings was face-to-face when all ratings were averaged. Face-to-face had an 

average of 4.5, web-conferencing 3.9, and teleconferencing 3.6. In general, across all of 

the six categories, teleconferencing had the lowest ratings for information sharing, 

interaction, cohesion, trust, conflict, and facilitation while face-to-face had the highest. 
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Web-conferencing was rated in the middle between teleconferencing and face-to-face. 

Table 23 summarizes the data for the education task group outputs.  

Table 23. Education Task Group Outputs  

Outputs Tele Web F-F 
Information Sharing 3.8 4.0 4.5 
Interactions  4.0 4.3 4.8 
Cohesion  3.5 4.0 4.0 
Trust  3.5 3.8 4.3 
Conflict  3.5 3.5 4.8 
Facilitation  3.5 4.0 4.5 
Average  3.6 3.9 4.5 

      Legend: Tele (Teleconferencing), Web (Web-conferencing), F-F (face-to-face). 

4.9.2 Research Task Group Survey Results  

The research task group respondents were asked six questions relating to linkage 

and exchange outputs. In general, results show that face-to-face was the preferred method 

of communication when all ratings were averaged. Face-to-face had an average of 4.4, 

and web-conferencing an average of 3.6. In general, across all of the six categories, face-

to-face had the highest ratings for information sharing, interaction, cohesion, trust, 

conflict, and facilitation. Table 24 summarizes the data.  

Table 24. Research Task Group Outputs 

Outputs Web F-F 
Information Sharing 4 4 
Interactions  3 5 
Cohesion  4 4 
Trust  3.8 4.3 
Conflict  4 4 
Facilitation  3 5 
Average 3.6 4.4 

      Legend: Tele (Teleconferencing), F-F (Face-to-Face). 
 

4.9.3 Decision-Making Task Group Survey Results  

The decision-making task group participants were asked six questions relating to 

a comparison of the linkage and exchange outputs in the live and pre-recorded sessions. 
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In general, results show that the live teleconferencing was the preferred method of 

communication when all linkage and exchange ratings were averaged. The live 

teleconferencing had an average of 4, and the pre-recorded an average of 3. In general, 

across all of the six categories, the live teleconferencing meetings had the highest ratings 

for information sharing, interaction, cohesion, trust, conflict, and facilitation. Table 25 

summarizes the data. 

Table 25. Decision-Making Task Group Outputs 

 

 

     

 

 

 
      Legend: Live (Live Teleconferencing), Pre (Pre-Recorded Teleconferencing). 

In summary, for the education and research task groups, the results show that 

face-to-face meetings were the preferred method for carrying out linkage and exchange 

activities. Face-to-face meetings were followed by web-conferencing for both the 

education task and research task groups. The least preferred method of communication 

for the education task group was teleconferencing. The decision-making task group 

preferred live teleconferencing sessions over pre-recorded sessions for carrying out 

linkage and exchange activities.  

4.10 Chapter Summary  

The chapter presents a description and analysis of linkage and exchange inputs, 

processes, and outputs as they were described in the conceptual framework. The inputs 

described in the chapter were group characteristics, communication media, research 

Outputs Live Pre 
Information Sharing 4.3 4 
Interactions  4 3 
Cohesion  4 3 
Trust  4.17 3 
Conflict  3.17 2 
Facilitation  4.12 3 
Average 4 3 
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tasks, context, and culture of the three drug policy groups. The chapter also presents an 

in-depth analysis of linkage and exchange processes (social interaction, facilitation, and 

information exchange) for the three drug policy groups as they occurred in face-to-face, 

teleconferencing, and web-conferencing meetings. Respondent perceptions on 

communication media (face-to-face, teleconferencing, and web-conferencing) were 

compared and discussed. Finally, the analysis of group outputs was discussed. The 

following chapter consolidates the results into high-level findings and provides a 

discussion of the research and practical implications of the study as well as the study 

limitations. 
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Chapter 5: Discussion  

The previous chapter discussed the results of the research. In this chapter, the 

results are consolidated into high-level findings, providing a discussion of the research 

and its practical implications. In addition, here the research questions are answered and 

related to previous literature. We conclude with a discussion of the limitations of the 

study.  

5.1 Findings for Social Interaction Norms  

This section provides the findings of the social interaction norms that emerged within 

the study.  

Finding 1: Groups developed different discussion and participation norms within 

different communications media.  

This finding applies to the education and research task groups, where both groups 

experienced changes in social interaction norms when communicating in face-to-face, 

teleconferencing, and web-conferencing. For example, in face-to-face meetings, both the 

researcher and education task groups introduced explicit norms to control group 

discussions. The discussion norms were introduced to ensure that meeting discussions did 

not exceed the allotted time. When both the education and research task groups started to 

use web-conferencing, the technology limited their communication, allowing only one 

person to speak at a time. The groups implicitly started to introduce other forms for 

communication, such as text messaging, voting and polling, emoticons, and application 

sharing, to enhance the group discussions. These new discussion norms were introduced 

to compensate for the loss of immediacy and spontaneity in group discussion when 

moving from face-to-face to web-conferencing interactions. 
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For group participation in face-to-face meetings, both the education and research 

task groups introduced participation norms to moderate the groups’ participation 

processes. For example, the education and research task groups introduced an explicit 

participation norm for chairing that would enable group members to participate equally. 

When moving to web-conferencing, the structure imposed by the technology created new 

meeting participation processes. For example, the hand-raising function required to 

participate via voice. 

This finding agrees with predictions of the theory of adaptive structuration (AST) 

developed by DeSanctis and Poole (1994). According to AST, the use of ICT introduces 

structures that influence the rules and resources that govern social interactions. Within 

both the education and research task groups, new forms of explicit and implicit 

interaction norms were introduced to moderate the influence of technology on group 

social interactions. This finding validates the need to include communication media as an 

input in the conceptual framework because the media affect group participation and 

discussion processes.  

Finding 2: The rigid communication structures of web-conferencing forced group 

members to introduce other tools for communication.  

Within the education and research task groups, web-conferencing allowed only 

one person to speak at a time. As a result, the research task group respondents found that 

this rigid approach to communication within web-conferencing dampened socio-

emotional interactions. Within the education task group, respondents noted that this 

limitation restricted group discussions; for example, it made it difficult to interrupt the 

speaker.  



  

 

127
Because of these limitations on voice communication in web-conferencing 

meetings, the education and research task groups used text messaging in the meetings for 

asking questions, troubleshooting, and communicating generally; as well, group members 

used emoticons to express laughter and applause. This demonstrated that when 

encountering a highly structured approach to communication, the group members 

resorted to other forms of communication to compensate for the lack of socio-emotional 

interactions found in web-conferencing.  

An explanation may be that as the education and research task groups moved 

from unstructured communication type environments (i.e., face-to-face or 

teleconferencing) to the highly structured web-conferencing, the dynamics of group 

communication changed. With web-conferencing, group members could communicate 

only via voice, one person at a time using the hand raising function. The groups 

compensated for this loss of immediacy in communication by adapting and introducing 

new methods and structures for communication. Group members started to use text 

messaging and emoticons as a way to improve group socio-emotional interactions. This 

supports what Adaptive Structuration Theory (AST) predicts: groups will adapt to 

technology structures as these structures become part of their culture of communication.  

Because the communication structure of the technology affected the group social 

interaction process, it will be added as an input in the conceptual framework for linkage 

and exchange. Communication structure refers to the degree of flexibility the technology 

allows for group members to speak freely within a meeting. In considering web-

conferencing, for example, communication structure could be operationalized based on 

the structures the technology provides, which are half-duplex and full-duplex.  
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Finding 3: Group discussions were perceived as best in face-to-face meetings and as 

worst in teleconferencing meetings. 

Within the education and research task groups, face-to-face meetings were 

perceived as the most conducive structure for group discussions. Discussions were richer 

due to non-verbal communication, more spontaneous due to free flowing discussions, and 

more immediate with regard to responses to group discussion. During teleconferencing 

meetings, discussions were perceived to be not as rich because no non-verbal cues could 

be shared. However, the discussions in teleconferencing meetings were found to be 

similar in immediacy and spontaneity to face-to-face meetings. Web-conferencing was 

perceived to be a richer form of communication than teleconferencing because group 

members could use emoticons, voting and polling, whiteboard, and text messaging. 

However, the groups found that web-conferencing reduced spontaneity and immediacy of 

discussions.  

The experience of this researcher with the groups and the study findings suggests 

that if group members had been co-located and if a budget had supported group travel, 

face-to-face would have been the preferred communication media with little or no use of 

teleconferencing or web-conferencing. In fact, this occurred in the research task group, 

where group members resorted to face-to-face meetings and discontinued web-

conferencing meetings because most group members were co-located and a budget 

supported travel. However, in the education task group, because of the costs and the time 

required to travel, different forms of communication, such as teleconferencing and web-

conferencing, were considered necessary to facilitate group meetings.  
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This finding can be explained by the literature on social presence. Social presence 

is defined as “those communication behaviours that enhance the closeness to, and non-

verbal interaction with, each other” (Mehrabian, cited in Rourke et al., 2001). The 

concept of social presence suggests that a higher degree of interaction between 

individuals materializes with a greater presence of non-verbal cues, body movement, and 

eye contact, which increase sensory stimulation (Mehrabian, cited. in Rourke et al., 

2001). Such high-level interactions are found primarily in face-to-face interactions. 

According to the study results, both the education and research task groups preferred 

meeting face-to-face because of the groups’ preference for a higher degree of interaction. 

However, due to budget and geographical constraints, the education task group 

communicated via teleconferencing and web-conferencing, whereas the research task 

group, not affected by the same constraints, was able to meet face-to-face.  

With regard to implications for the conceptual framework, this finding 

demonstrates that drug policy groups prefer meeting face-to-face because of higher social 

presence. As the group interaction moves from a communication medium of high social 

presence (face-to-face) to one with a low social presence (teleconferencing), this shift 

may affect the relationship-building process that is important for a successful linkage and 

exchange process. 

The social presence of the communication medium is a category that will be 

added to the inputs within the conceptual framework. Social presence should be 

operationalized based on the richness the communication media provides, for example, 

high (in face-to-face), medium (in web-conferencing), and low (in teleconferencing).  
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Finding 4: Teleconferencing provided the most convenient method for participation.  

Respondents noted that teleconferencing had the advantage of making the 

participation process easy and convenient. The teleconferencing platform provided a very 

simple process for enabling participation since all participants had access to and were 

familiar with the technology. The participant simply called a number and entered a 

meeting code to participate in the meeting. In face-to-face meetings, participants had to 

arrange for travel, which took time and financial resources. Therefore, participation in 

face-to-face meetings was the most difficult for geographically dispersed groups. In web-

conferencing, it was more difficult to participate than in teleconferencing, but less 

difficult to participate in than face-to-face. In web-conferencing the user needed a 

computer, a microphone, software, and skill in using the applications to participate in the 

meeting. As the education and research task groups noted, members needed to learn how 

to use the equipment before participating in the web-conference.  

Finding 5: Web-conferencing was the most effective method to facilitate linkage and 

exchange for groups that had limited budgets, were geographically dispersed, and 

highly collaborative. 

The evidence suggests that web-conferencing is the best choice to facilitate 

linkage and exchange given limited budgets, geographic dispersion, and a need for a high 

level of collaboration. The education task group was able to tolerate the learning and the 

highly structured communication process required to use web-conferencing because the 

group had a limited budget, was geographically dispersed, and was highly collaborative. 

However, the research task group had a budget to support travel; its members were co-
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located and highly collaborative. Therefore, the research task group was not interested in 

web-conferencing meetings because they had the resources to meet face-to-face. 

The decision-making task group had a limited budget, were geographically 

dispersed, and were not highly collaborative. Such a group may not have tolerated web-

conferencing. In the study, it was observed that decision-makers in drug policy were too 

busy to learn a new technology such as web-conferencing. For this group, live 

teleconferencing meetings were the preferred method of communication.  

These results are similar to those Orlikowski and Yates (1994) found in their 

study of technology-enabled computer language designers collaborating on a multi-year 

project involving development of various programming languages. The authors found 

that different group inputs affected how the groups chose to communicate with each 

other. Over time, the group reinforced the pattern of how they communicated with each 

other until the technology they chose became the main method with which group 

members worked with each other.  

Finding 6: Web-conferencing forces group interaction “within the text.”  

Education and research task group members noted that when group members 

started to use web-conferencing, their interactions changed from interacting with each 

other to interacting within the text. For example, when the education or research task 

groups met face-to-face, group members would face each other directly and share the 

same space. In web-conferencing, however, the agenda would be placed on the 

whiteboard for all to see. All members would interact with and talk about the agenda 

placed on the whiteboard. The whiteboard itself represented the shared space, whereas in 

face-to-face meetings the shared space was the office or room. Group interactions within 
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web-conferencing were structured around the text, and the documents were shared on the 

whiteboard.  

Cramton (2001, 2002) conducted studies on the effects of text-based interactions 

on group communication. In the studies of a performance appraisal system design firm, 

the author observed that due to the absence of non-verbal cues in e-mail messages, group 

members did not pay attention to certain messages embedded within the e-mail. The 

author notes that text-based interactions, especially e-mail communication, can lead to 

group members missing messages embedded within the text. Even though Cramton’s 

(2001, 2002) study focused on e-mail messages, it is important to note the potential 

ramifications of text-based interactions with regard to how information is processed by 

group members. The potential implication for linkage and exchange is that pieces of 

information may be missed or misinterpreted by decision-makers or researchers.  

5.2 Findings for Facilitation 

Finding 7: More technological features required more effort from the facilitator.  

The analysis suggested that as the groups moved from face-to-face to using 

technology, more effort was required from the facilitator to facilitate the meetings. For 

example, as both the education and research task groups moved from face-to-face 

meetings to web-conferencing meetings, new processes and structures were introduced 

into the meetings. The facilitation process needed two enablers instead of one: a process 

facilitator and a technology facilitator. With face-to-face meetings, only one process 

facilitator was needed to assist in the group process.  

In the literature review, the two roles of the facilitator—one that facilitates 

process and another that facilitates the use of technology—were discussed (Clawson, 
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Bostrom, & Anson, 1993; Dickson, Partridge, & Robinson, 1993). The literature review 

also noted two perspectives on the role of facilitation: the effects of facilitators on the 

group process and the effects of technology on the facilitation process (Dickson, 

Partridge, & Robinson, 1993). Web-conferencing technology had a strong effect on the 

facilitation process because the process facilitators did not merely facilitate the process; 

they were also active members within the groups. Therefore, becoming involved in group 

discussions and facilitating the group process made it difficult for the process facilitator 

to manage the technical facilitation aspects of the meeting. A technical facilitator was 

needed to help with any technical issues that hindered the group communication process, 

such as a technological breakdown or the inability of members to use the technology. 

Teleconferencing had no need for a technical facilitator because teleconferencing was 

familiar to users, easy to use, and had limited technological features. Overall, it is 

important to include two facilitators in web-conferencing meetings to minimize the 

chance of a breakdown of the linkage and exchange process. Within the conceptual 

framework, the technical facilitation function will be added as a new process for 

facilitation.  

Finding 8: Facilitator control of meetings was highest in web-conferencing meetings.  

Study results show that the process facilitator had a high degree of control over 

group discussions within web-conferencing meetings. One respondent noted that the 

meeting structure helped create a more equalized participatory or democratic process 

while another noted that the highly defined structure did not create an environment 

conducive to linkage and exchange. For the research task group, the facilitator had 

considerable control over group discussions because group members needed permission 
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from the facilitator to speak. As a result, the research task group respondents were not 

satisfied with the high level of facilitator control. With the education task group, the issue 

of allowing the facilitator such control did not arise.  

Differences in facilitator roles may have been a reason for the differences in 

perspectives on facilitator control within web-conferencing meetings. In the research task 

group, a designated process facilitator was assigned to facilitate group meetings. The 

structure and control of the designated process facilitator over group discussions was not 

seen favourably within the group. However, within the education task group, the group 

implemented a rotating process facilitation function wherein each participant had the 

opportunity to facilitate a meeting. Therefore, the facilitation control was shared equally 

between education task group members; in the research task group, the process 

facilitation function was controlled by one individual. This may explain the differences in 

perception with regard to the facilitator’s control of the meetings.  

Finding 9: Disseminating research required little or no process facilitation expertise.  

Since the main task of the decision-making task group was to disseminate 

research knowledge, the dissemination facilitator was more involved in the group than 

was the process facilitator. The findings indicate that the involvement of the process 

facilitator for the decision-making task group was very low; he or she greeted participants 

and moderated the question and answer period. However, the dissemination facilitator 

played the largest role within the decision-making task group. Most of the dissemination 

facilitator’s time was dedicated to the presentation of research. Therefore, it is important 

that the dissemination facilitator focus primarily on disseminating research and not focus 

on the process facilitation function. The focus of the dissemination facilitator should be to 
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ensure that the research presentations are interesting, appealing, and informative to the 

audience (CHSRF, 2000). The process facilitator should introduce the speaker, ask 

members of the audience to introduce themselves, and moderate the question and answer 

period, as the process facilitator did in the decision-making task group (CHSRF, 2000).  

Finding 10: Process facilitation skills are vital to the success of the linkage and 

exchange process.  

In the analysis, group members noted that process facilitation skills were vital to 

the success of linkage and exchange meetings. The process facilitators played an 

important role within the education and research task groups; they managed the group 

discussion and participation process. Without such guidance, the linkage and exchange 

process would have likely failed. When moving from a non-verbal rich medium, such as 

face-to-face, to a less rich non-verbal medium, such as web-conferencing, the facilitator 

needs to have strong facilitation skills to engage participants effectively.  

In a study on the effects of trained facilitators on group processes, Anson, 

Bostrom, and Wayne (1995) noted that process facilitation is a critical factor for 

improving group meetings in a technology-enabled environment. They noted that higher 

quality process facilitation improves the meeting process and training and that experience 

is important to building high quality process facilitation skills.  

5.3 Findings for Information Exchange 

This following discussion provides information on the findings relating to information 

exchange.  



  

 

136
Finding 11: Technology and presentation structure had a strong effect on information 

sharing, but little on evidence. 

The post-interview and meeting transcript data suggest that respondents in the 

education and research task groups believed that technology had little effect on the level 

of evidence shared in the group. A possible explanation for this finding is that the group 

had arranged the documents (PowerPoint slides and PDF documents) to share before the 

meeting. Because they had pre-arranged the presentation of the evidence independently 

of the technology, the groups perceived that the technology had no real effect on the level 

of evidence.  

Even though respondents noted that technology did not affect the strength of the 

evidence, they acknowledged that technology did affect how the evidence was shared 

within the group. For example, respondents noted that web-conferencing limited the 

amount of information that a member could share on the whiteboard, which forced the 

group to summarize the information for display on the computer screen.  

In general, the ICT literature on information exchange has focused on types of 

information (i.e., task information, social information, and contextual information), 

distribution of information, information sharing challenges, and general effects of 

technology on information sharing (Cramton & Ovis, 2003). Only a nominal amount of 

literature discusses the effects of technology on the level of evidence and how 

information is shared.  
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Finding 12: The research task had the strongest effect on the level of evidence within 

the group. 

The research task had the strongest effect on the level of evidence within the drug 

policy groups. For example, the education and research task groups were working on 

collaborative research evaluation tasks. Therefore, most of the discussions within the 

groups were task-based and focused little on evidence sharing. However, in the decision-

making task group, the group task was to disseminate research information. Therefore, 

most of the group discussions were evidence-based.  

With regard to the conceptual framework, it is important to note that the research 

task plays a large role on the consequences of evidence sharing within a group. 

Technology has a smaller influence on the level of evidence, but has a larger effect on 

how the information is shared.  

5.4 Research Implications 

The analysis of the data demonstrate that information and communication 

technologies had an effect on linkage and exchange processes (social interaction, 

facilitation, and information exchange) within drug policy groups. These findings are 

limited to linkage and exchange inputs, processes, and outputs described in the 

conceptual framework. Future studies should explore the effects of ICT on knowledge 

exchange and knowledge translation activities and processes relating to collaborative 

problem solving, synthesizing evidence, contextualizing evidence, and applying 

evidence. Future investigators should also study multiple groups in different health 

domains that involve researchers and decision-makers, using both the current ICT used in 

the present study and other technologies, including videoconferencing and group decision 
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support systems. Future researchers should use the TELE conceptual framework as an 

initial starting point and then try to develop it further by applying the framework to 

different health domains, refining it into a model. More refinement is needed, and this 

will happen when the framework is applied to other groups and settings.  

Three research questions were posed at the beginning of the research study. Each 

of these research questions is addressed below.  

1) Does ICT have an effect on linkage and exchange processes within drug policy 

groups?  

The analysis and findings in this study show that technology affects social 

interaction norms, facilitation processes, and information exchange processes. For 

example, as groups started to incorporate technologies, new participation and discussion 

norms developed within the groups. In web-conferencing meetings, a technical facilitator 

was needed to help the process facilitator in managing group interactions. Within web-

conferencing and teleconferencing meetings, the process facilitator had to be especially 

aware of and able to engage a distant audience. With information exchange, technology 

was found not to affect the level of evidence; instead, technology affected how the 

information was shared.  

More specifically, the findings regarding social interaction norms suggest that: 1) 

groups develop different discussion and participation norms for different communication 

media; 2) a rigid web-conferencing communication structure forced group members to 

introduce other tools for communication; 3) group discussions were perceived as best in 

face-to-face environments and worst in teleconferencing; 4) teleconferencing provided 

the most convenient method for participation; 5) web-conferencing was the most 
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effective method of facilitating linkage and exchange for groups that had limited budgets, 

were geographically dispersed, and highly collaborative; and 6) web-conferencing forced 

group interaction within text.  

The findings regarding facilitation suggest that: 1) process facilitation skills were 

significant in the success of the group irrespective of technology; 2) more technological 

features required more effort from facilitators; 3) facilitator control of meetings was 

highest in web-conferencing meetings; and 4) disseminating research required little or no 

process facilitation expertise.  

With regard to information exchange, the findings suggest that: 1) technology and 

presentation structure had a strong effect on information sharing, but little on evidence 

sharing and 2) the research task had the strongest effect on the level of evidence within 

the group.  

2) What are the effects of different types of ICT on linkage and exchange processes? 

Group respondents reported that different types of ICT had different effects on 

linkage and exchange processes within drug policy groups. Teleconferencing provided a 

simple and convenient method for participation at a distance and maintained the 

immediacy and spontaneity in group discussions that was available in the face-to-face 

meetings. Group members, specifically the decision-making task group, preferred live 

over pre-recorded teleconferencing because it helped facilitate interactions through live 

discussions and, in this study, provided a communication link between decision-makers 

and researchers. Group members found a problem with teleconferencing meetings—that 

they became distracting.  
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Web-conferencing was the preferred method of communication when the groups 

needed to collaborate, had a limited budget, and were geographically dispersed, which 

occurred in the education task group. Groups with these traits found web-conferencing to 

be a more valuable medium than teleconferencing because it provided a much richer 

forum for interaction through its voting and polling, whiteboard, application sharing, and 

display of participant information functions. However, certain group respondents noted 

some difficulties with using web-conferencing, especially with the communication 

structure that it enforced on the group, which dampened social interactions within the 

group.  

3) How should linkage and exchange group processes be operationalized in the TELE 

conceptual framework?  

The initial TELE conceptual framework has been built on previous ICT 

conceptual models; however, it is contextually sensitive to the inputs, processes, and 

outputs relevant to linkage and exchange. The previous conceptual models of Nunamaker 

et al. (1991), Pinsonneault and Kraemer (1989), and Sambamurthy et al. (1993) were 

generic conceptual models, which focused on evaluating the effects of technology on 

group process outputs, whereas the TELE conceptual framework focused on evaluating 

the linkage and exchange process of distant technology-enabled drug policy groups.  

The application of the initial conceptual framework to drug policy groups 

produced new and refined inputs and processes. The new inputs, which were discussed in 

the findings, are communication structure and social presence. For processes, social 

interaction norms will remain focused on discussion and participation. For facilitation, 

they will remain focused on two facilitation styles: process facilitation and dissemination 
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facilitation. Another facilitation function will be added, technical facilitator. The 

information exchange process will remain the same. Figure 5 presents the refined TELE 

conceptual framework based on the results of the study.  

Figure 5. Refined Technology-Enabled Linkage and Exchange Conceptual 
Framework. 
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5.5 Relationship of Results to the Previous Literature  

The results of the study relate to the literature on ICT in three distinct areas: social 

interaction norms, information exchange, and facilitation. In general, the ICT literature 

tends to view social interaction norms within a group as a way to bring a form of 
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governance to online environments. Group members learn through social interaction 

norms what is or is not socially acceptable within a group. Social interaction norms are 

crucial for the smooth operation of group meetings and interactions when technology is 

used to collaborate at a distance (Danis & Lee, 2005). In the education, research, and 

decision-making task groups, the findings indicated that each group introduced various 

implicit and explicit social interaction norms to facilitate group interactions within its 

meetings. Each group introduced both similar and dissimilar social interaction norms to 

facilitate its individual group discussions and participation. This diversity in social 

interaction norms can be explained by the differences in group inputs, such as group 

characteristics, culture, and technology structure. This is similar to the findings of Yates, 

Orlikowski, and Rennecker (1997) in their study of the use of collaboration technology 

among organizational group members. Studying three groups within an organization for a 

seven-month period, the investigators found that social interaction norms developed 

uniquely in the different groups. These differences were attributed to group size, task, and 

orientation towards the new technologies. Group members replicated similar social 

interaction norms within the new system and made innovations in creating new norms, 

including highlighting text in documents, embedding documents created in other media, 

and implementing faster turnaround in group-to-group discussions.  

Within the education, research, and decision-making task groups, no explicit 

norms were introduced into the groups to regulate behaviours. In other studies, for 

example, that of Ackerman et al. (1997), the groups involved in the study explicitly 

introduced social norms into the technology-enabled group and outlined social 

repercussions for not adhering to the social interaction norms. In Ackerman et al.’s 



  

 

143
(1997) study, the groups used high audio quality for communication where users had the 

option to listen and speak during group discussions. The group consisted of nine 

members working on engineering-related projects. The group members developed social 

interaction norms for dealing with background noise; for knowing when someone was 

present and listening; and for limiting violations of personal privacy. Sanctions stopped 

unwanted behaviour. A concerted effort was made to adhere to the social norms, and the 

result was improved group meetings. It is not clear why drug policy did not introduce 

explicit social norms to influence group behaviour within the study. Many of the group 

behaviours, expressions of social interaction norms, within this study occurred implicitly. 

Multiple explanations may account for why explicit rules for moderating group behaviour 

were not expressed. Group members may have relied on the facilitator to carry out the 

task; may have been too busy; or may not have believed that controlling social behaviour 

was a major issue that affected group meetings.  

According to the findings of the research, each of the three drug policy groups 

used a different communication media to carry out meetings. The education task group 

preferred web-conferencing to facilitated group communication by teleconference and 

face-to-face. The research task group essentially abandoned teleconferencing and web-

conferencing in favour of face-to-face communication. The decision-making task group 

preferred teleconferencing to facilitate group communication. This suggests that each 

group produced social interaction norms while using communication media, which 

defined how the group worked together. Over time, the three groups found the 

communication media that best facilitated their group interactions becoming the norm 

under which group members operated. This is similar to the findings of Orlikowski and 
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Yates (1994) in their study of technology-enabled knowledge workers and computer 

language designers, who collaborated on a multiyear project of developing various 

programming languages. The authors analyzed over 2000 transcripts of archived e-mails, 

finding that when a group forms, members come to an agreement, whether implicitly or 

explicitly, on which communication media to use. When group members incorporate 

these norms into the group, they produce social interaction norms that define how the 

group works together. Over time, the groups studied reinforced the pattern of social 

interaction until it became the main method by which group members worked with each 

other. These social interaction norms continued to change and evolve as circumstances 

changed within the group.  

Within the ICT literature, the process facilitator has traditionally been an 

individual from outside the group, trained in the skills of managing group interactions 

while remaining neutral during group discussions (Anson, Bostrom, & Wayne, 1995). 

Essentially, the process facilitator’s role within a technology-enabled environment has 

been passive and contained in providing either group process support or group technical 

support (Dickson, Partridge, & Robinson, 1993). Within the study, however, the findings 

demonstrate that the process facilitator was an active member of the group and involved 

in the group process as well as engaged in managing the groups’ interactions; this 

contrasts with the traditional process facilitator role discussed in the ICT literature.  

In the findings, the drug policy groups noted the importance of having a trained 

process facilitator manage group interactions to improve group meetings. For example, in 

the research task group, a respondent described how the facilitator took the initiative in 

managing the group interactions, which resulted in improved group interactions and 
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group meetings. In a related study on the effects of facilitators on group processes, 

Anson, Bostrom, and Wayne (1995) analyzed the consequence of group decision support 

systems (GDSS) and the influence of a process facilitator on group performance and on 

group interaction processes. The results demonstrated that the groups that had more 

structure through process facilitation, but without GDSS support, demonstrated better 

group processes than GDSS-supported groups that lacked process facilitator support. 

Based on their findings, the authors observed that: process facilitation is a critical factor 

for improving GDSS effectiveness; higher quality process facilitation improves the 

meeting process; and training and experience is important to building high quality 

process facilitation skills. Anson, Bostrom, and Wayne’s (1995) research findings were 

reflected in the statements of participants in the drug policy groups regarding process 

facilitation.  

With regard to the dissemination facilitator, the literature notes that the 

dissemination facilitator (i.e., knowledge broker) has a very active function focused on 

the facilitation of interactions between researchers and decision-makers. Essentially, the 

function of a dissemination facilitator includes bringing people together to exchange 

information; helping group participants communicate and understand each other’s needs 

and abilities; and guiding decision-makers through sources of research by synthesizing 

and summarizing the research for them (CHSRF, 2004). Within this study, especially in 

the decision-making task group, the dissemination facilitator primarily focused on 

presenting drug policy research information to decision-makers. This was achieved by 

bringing decision-makers and researchers together and helping them communicate and 

understand each other’s information needs, using technology. Even though much of the 
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literature on the dissemination facilitator revolved around face-to-face interactions, the 

study showed that the functions of the dissemination facilitator were also evident within a 

technology-enabled environment. The use of technology had little effect on the 

dissemination facilitator role.  

Study findings show that technology had little effect on the level of evidence in 

information exchange, but did affect how the information was shared. In the ICT 

literature, many of the studies have focused on the use of information in problem solving 

tasks, such as admitting university students, general decision-making, or product 

development (Dennis, 1996; Van den Herik and de Vreede 1997; Graetz et al. (1998); 

and others). More specifically, the ICT literature on information exchange has focused on 

the various types of information and how they are distributed and the challenges 

associated with its distribution (Cramton & Ovis, 2003). The literature discussing the 

effects of technology on the level of evidence and information sharing is scarce.  

5.6 Practical Implications  

Based on the findings of the study and the researcher’s experience with the groups 

in this study, the following recommendations for COMPUS and other similar 

organizations are offered regarding the use of information and communication 

technologies to support linkage and exchange activities. Five recommendations follow: 1) 

understand the group’s technological needs; 2) introduce communication rules 

appropriate to the group; 3) take time to prepare the material shared in the meeting; 4) use 

a technical and process facilitator in web-conferencing meetings; and 5) include an 

ongoing evaluation of meetings.  
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1) Understand the Group’s Technological Needs  

The study findings suggest that understanding a group’s technological needs is 

one of the most important tasks that COMPUS can carry out when implementing a TELE 

strategy. In the study, the education, research, and decision-making task groups had 

different technological needs that were relevant to the group characteristics, research 

tasks, context, and culture as described in the conceptual framework. Therefore, 

COMPUS should undertake a needs assessment to determine the types of technologies to 

use for the groups they will be interacting with.  

The needs assessment includes three phases. In phase one, a needs assessment is 

carried out in the form of a questionnaire, and appropriate technologies are identified. In 

phase two, a review of the various technologies is carried out. In phase three, various 

technologies are evaluated by a group in a field setting. It is strongly recommend that 

COMPUS or similar organizations work with friendly and cohesive working groups, who 

are open to undertaking a process of evaluation that may require an investment of time by 

group members at the beginning of the process. Figure 6 highlights the three phases.  

Figure 6. Needs Assessment Phases. 
 
      
 
 

Phase 1: Needs Phase 

In this phase, all or selected group members fill out a needs analysis 

questionnaire. If selected members are asked to fill out the questionnaire, COMPUS or a 

similar organization must ensure that the group members intimately understand the nature 

of the group dynamic before they attempt to make a correct assessment of the group. An 

Needs Phase  Technology Review   Field Group Evaluation   
  Phase 1                             Phase 2                                       Phase 3 
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alternative may be to send out the questionnaire to all group members. It is recommended 

that e-mail or an online survey tool (e.g., Survey Monkey) be used. Once the 

questionnaires have been returned, responses can be summarized, outlining the needs of 

the group. Responses will help in the selection of the appropriate technology for the 

group. Suggested survey questions, which have been adapted from Communique 

Conferencing (2007), are provided and are separated into two sections. The first section 

determines if the group needs to use information and communication technology to meet.  

Does the Group Need ICT: 
Q1. Communication Budget: What is the total monthly budget allocated to the 
meetings? 
Q2. Participants: How many people are expected to participate in the group?  
Q3. Separation: Are the individuals geographically separated from one another?  
Q4. Consistency: Will the participants remain consistent from meeting to meeting or will 
they change? 
Q5. Number of Meetings: How many meetings will be conducted each week, month, or 
quarter? Will usage fluctuate depending on the time of year? 
 

For example, based on the above questions, in case of a limited communication 

budget, if many participants are spread across the country, if the number of group 

members participating is consistent, and if the group meets once every month, then they 

need technology to help them communicate. If the group has enough of a communication 

budget for face-to-face meetings, if the group members are in close proximity, and if the 

group meets once every one or two months, then face-to-face can be a viable option for 

the group.  

If answers to the questions from the group indicate there is a need to use 

technology for communication, a second set of questions will help COMPUS or a similar 

organization determine which type of communication technology would be most 

effective for the group. A number of questions may be used to assess this.  
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What Type of ICT would be Appropriate? 
Q1. Willingness to Learn: Are group members willing to orient themselves with new 
technologies, such as web-conferencing?  
Q2. Content: What type of content will be presented (PowerPoint slides, software 
applications, web-based applications, documents, spreadsheets)? 
Q3. Interactivity: What degree of interactivity does the group require (conversing, 
presenting/listening, Q&A, polling and voting, application sharing, text chatting, live 
video, file sharing, etc)? 
Q4. Software Solution: Does the group want their own software solution or a hosted 
solution? 
Q5. Technical Support: How much technical support or event management support does 
the group require?  
Q6. Security: Would it matter if group discussions were heard or accessed by others? 
 

A description of a scenario using these questions in phase 2 is provided.  

Phase 2: Technology Review  

Subsequent to carrying out the needs analysis, COMPUS or a similar organization 

will require a clear understanding of the group’s needs. Below is an example of how an 

education task group might be described.  

Does the Group Need ICT: 
Q1. Communication Budget: Very limited, not more than $500 per month.  
Q2. Participants: 10-15 participants in monthly meetings. 
Q3. Separation: High; group members in different provinces.  
Q4. Consistency: Range from 10-15. 
Q5. Number of Meetings: One per month consistently throughout the year.  
 
What Type of ICT would be Appropriate? 
Q1. Willingness to Learn: Very high. 
Q2. Content: Share PowerPoint, spreadsheets, PDF and Word documents. 
Q3. Interactivity: Voting and polling, text chatting, application sharing, and file sharing. 
Q4. Software Solution: Hosted. 
Q5. Technical Support: Need dedicated facilitator to help group with technology issues. 
Q6: Security: Sensitive information discussed; therefore, security needs are high. 

 

In light of the above information, it is recommended that the education task group 

use information and communication technologies to communicate. First, the group has a 
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limited communication budget of $500 per month. This means that the group would not 

be able to meet face-to-face every month given the number of participants and the 

geographic separation among the group members.  

With this information, COMPUS or a similar organization can decide what type 

of technology will be required for the group. Given, as indicated in the example of the 

education task group, that the willingness to learn is high, the group will be sharing 

different forms of content (i.e., PowerPoint, spreadsheets and Word documents) to 

perform their task, and that the need to interact is paramount, it is recommended that the 

group use a technology, such as web-conferencing. It is suggested that a vendor who 

hosts a web-conferencing technology on their servers be used. This would ensure that the 

information recorded during the meetings remains secure. Furthermore, it is suggested 

that the group engage a technical facilitator familiar with the technology to provide 

technical support to the group.  

Finally, an issue of interest to both the education and research task groups is the 

use of half-duplex (one person speaking via audio at a time) vs. full-duplex 

communication (more than one person speaking via audio at a time). The technology, 

Elluminate Live, used in the study is an example of a half-duplex technology. Elluminate 

Live was designed primarily for teacher-student interactions. Elluminate Live provides 

communication control to the teacher and allows only one student or person to speak at a 

time. There are positive aspects to the half-duplex communication structures according to 

participants in the study. One participant noted that such a method of communication 

made possible more democratic conversations, where everyone is given an equal voice. 

However, other participants noted that this form of communication structure limited 
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spontaneity and immediacy in conversations. Consequently, it is suggested that 

collaborative groups consider using technologies such as WebEx. WebEx allows for full 

duplex communication and places no restrictions on voice communication within a 

group. Absence of such restrictions should provide more spontaneity and immediacy in 

meetings and perhaps be more conducive to a collaborative type of meeting structure. 

More recently, Elluminate Live has incorporated full-duplex audio features.  

Phase 3: Field Group Evaluation  

To continue with the example, if COMPUS selects several web-conferencing 

tools, it should test the technologies with groups to determine which one would be most 

appropriate for group needs. This process would require deploying the web-conferencing 

software and obtaining feedback on the group’s experience of using the technology while 

supporting a group task. Feedback from the group members would determine which 

products are best suited for the group. The dimensions included in the survey 

questionnaire are overall satisfaction, technical issues, and product functionality. 

COMPUS should promote the technology that is rated the highest among the group for 

use in groups of the same composition. The researcher created a survey for this process. 

See Appendix 6 for the questionnaire.  

Other Recommendations: Conducting Needs Assessment 

If COMPUS or a similar organization can engage stakeholders in face-to-face 

meetings, that remains the preferred choice. However, this is difficult to carry out with 

large geographically dispersed groups. Therefore, it is suggested that COMPUS or a 

similar organization invest in web-conferencing technologies that are easy to use and 

allow multiple speakers to speak at a time. This would increase the frequency of the 
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meetings, improve the level of interaction, and reduce travel time and costs associated 

with holding such meetings. However, for a collaborative group working together on a 

specific task, it is suggested that COMPUS or a similar organization have at least an 

initial face-to-face meeting to establish a rapport between group members before moving 

towards a technology-enabled meeting strategy.  

COMPUS or a similar organization should not discount teleconferencing since it 

remains the simplest and most convenient method of participation for groups that do not 

have the time to learn new technologies, are not meeting to collaborate on a specific task, 

or whose members may be travelling without access to a computer. This describes the 

decision-making task group included in the study. For the decision-making task group, 

group members logged in to listen, comment, and learn from researchers (dissemination 

facilitators) on the latest developments in drug policy research. There was no 

collaboration or required participation between group members. The participants were 

asked to attend and allowed to leave as desired. For busy decision-makers who may not 

have the time to learn web-conferencing or travel to face-to-face meetings, 

teleconferencing may be a viable alternative; it provides an easy way to communicate 

while leaving the level of participation up to the individual. If COMPUS or a similar 

organization wants to update group members regularly on its latest research 

developments, live teleconferencing sessions remain the most convenient process, 

followed by pre-recorded sessions for those unable to attend the live meeting.  

2) Introduce Communication Rules Appropriate to the Group 

Findings showed that, as they use technology, each group tends to develop its 

own social interaction norms. For example, the education and research task groups 
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introduced social interaction norms, for example, raising a hand before speaking and 

carrying out a communication check at the beginning of the meeting. The decision-

making task group introduced strict interaction norms on presentation times and 

organization of the presentation. Each group developed their own participation and 

discussion norms.  

COMPUS or a similar organization may wish to create and share explicit rules for 

the different communication media used to communicate to physicians, physician 

educators, researchers, and decision-makers. Group characteristics, research task, and 

culture should be taken into account when developing rules for discussion or participation 

in a technology-enabled environment. For example, in a teleconferencing session, if all 

the group members know each other or if the group is small (3-5 people), then a 

discussion rule for identifying oneself is not needed because group members are probably 

able to identify the speaker. However, if the group is large (>5) or group members are not 

familiar with each other, then an explicit discussion rule of identifying oneself before 

speaking is needed.  

In the Houston Business Journal, Campisi (2003) provides some general etiquette 

for both teleconferencing and web-conferencing meetings. For teleconferencing, Campisi 

suggests that group members should begin with introductions with each participant’s 

name, title, and location before sharing an idea or commenting on other’s ideas during the 

call. It is suggested that this rule be applied to large groups whose members have not yet 

developed a strong rapport with each other. The author also recommends that if a 

participant is not speaking that person should mute his or her phone so that shuffling 

papers, typing on the keyboard, and side talking are not heard. If muting is not an option, 
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group members should be reminded to minimize these potentially distracting actions. The 

participants in the study made similar comments on etiquette.  

Campisi (2003) emphasizes the importance of group members keeping in mind 

that the objective of the teleconference is to streamline communications and increase 

productivity. To streamline meetings, COMPUS or a similar organization should 

encourage groups to decide on specific practices regarding sending documents for group 

members to review two to five business days before the meeting; scheduling monthly 

meetings at the same time of the month (for example, 9:30-10:00, the third Tuesday of 

every month); keeping the agenda specific; and adhering to time limits.  

For web-conferencing, Campisi (2003) suggests that members introduce only 

legible instant messaging texts; make legible annotations on graphs; and use clear 

language and font sizes. These are important factors to consider as interactions shift from 

face-to-face to a text-based format. Group members should ensure that their text 

messaging or annotations on graphs are understandable and legible. Furthermore, 

Campisi emphasizes that it is important, especially in collaborative type groups, that 

group members pay attention to the meeting and listen carefully because they may be 

asked to add input or to share a document. As a rule, participants should not attend to 

their e-mail or engage in web-browsing during the meeting. 

3) Take Time to Prepare the Material Shared in the Meeting  

Findings in the study showed that as group members move from face-to-face 

environments to a web-conferencing environment, the meeting shifts its focus from 

individuals meeting in a shared space, such as a room or office, to interactions that occur 

within the text through the computer screen. Meeting dynamics change so that the text 
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becomes the focus of the meeting. Therefore, more extensive preparation should be made 

by COMPUS or similar organizations when presenting information via web-

conferencing. The information should be visually appealing to the participants, and the 

text should be concise and to the point. The visual aspect of the meeting via the 

whiteboard is what becomes important whereas in face-to-face meetings the area of 

importance is what the individual has to say. COMPUS and similar organizations should 

present materials in a way that fits the online medium. On the other hand, COMPUS 

should not be preoccupied with the effect web-conferencing will have on the level of 

evidence since, as respondents noted, web-conferencing has little influence on the level 

of evidence. Instead, COMPUS and similar organizations should focus on how to present 

the evidence in an appealing and credible way that is persuasive to decision-makers and 

other stakeholders.  

The Canadian Health Services Research Foundation (2000) presented a one-page 

document on how to give a research presentation to decision-makers. The foundation 

suggests that in preparing the material the presenter should: 

• Identify the specific decision that the research addresses and state it in clear, 

unambiguous terms.  

• Understand who the decision-makers in the audience will be, what they know 

already, and what new information they need—then tailor the presentation 

accordingly using plain language. 

• Take into account the political, legislative, fiscal, and social factors that 

provide context for the issue and for the presentation.  
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• Create a no surprise environment—develop a working relationship with 

decision-makers early on in the research process.  

CHSRF (2000) also suggests that during presentations presenters should: 

• Answer the audience’s “Why are we here?” question as quickly as possible. 

Start with a clear statement about the decision or issue that your research is 

addressing and the objective of the meeting. 

• State key messages up front and clearly. Strip out the jargon. 

• Focus on the implications of the research for the decision. Downplay the 

methods and other technical issues, but be prepared to provide succinct 

information on them if asked. 

• Be up front about the limitations of the research results. For example, 

acknowledge whether they can they be generalized to other situations. 

• Establish the credentials of the researchers and presenter(s) but be brief and to 

the point. 

• Use humour, energy and style in the presentation, but make sure it is a style 

the organization or individual is comfortable with. 

These suggestions are most relevant to the decision-making task group; however, 

for more collaborative type groups that include education or research task groups, it is 

suggested that they distribute the documents that will be shared before the presentation, 

even though the documents can be shared via the web-conferencing software. If any 

PowerPoint documents are presented, it is recommended that the content be clear and 

concise and that the fonts be large enough for members to read easily. When sharing 
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documents, the process facilitator should make sure that group members can easily see 

the documents, can easily read them, and follow along.  

4) Use a Technical and Process Facilitator in Web-conferencing Meetings  

When introducing web-conferencing technologies to a group, it is important to 

plan for two distinct facilitator roles—one to facilitate the meeting process and the other 

to facilitate the group’s use of technology. Within the research study, this is a significant 

finding for facilitation. If both types of facilitators are not provided, organizations like 

COMPUS run the risk of overburdening the facilitation process, leading to its breakdown. 

Generally, the role of the facilitator has been an active one within the group 

process, as the results of this research study have indicated. McFadzean, Somersall, and 

Coker (1999) describe three phases of group meetings in which the process facilitator 

plays a role in the group process. The authors noted that it is important to have group 

agreements on the meeting objective and group agreement on the meeting process during 

the pre-planning stage. The results of the authors’ two field case studies indicated that 

groups who do not carry out these two important tasks negatively affect the meeting 

process (McFadzean, Somersall, & Coker, 1999). Therefore, COMPUS or similar 

organizations should ensure that there are clear objectives to the meeting and that the 

meeting rules are clear.  

According to the literature, the functions of a process facilitator include listening, 

clarifying, and integrating information; creating an open and positive environment; 

directing and managing the meeting; and building rapport and relationships among group 

members (Clawson, Bostrom, & Anson, 1993). The functions of a technical facilitator 

include: understanding the technologies and their capabilities; creating comfort with the 
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technology; and selecting and preparing the technology for use by the group (Clawson, 

Bostrom, & Anson, 1993). COMPUS or a similar organization should ensure that both 

the technical and process facilitators are trained to develop such qualities.  

In summary, based on the findings and experience gained in this study, 

suggestions for COMPUS or a similar organization were made to improve group 

functionality. These suggestions covered how to conduct meetings via web-conferencing 

or teleconferencing as well as issues that need consideration when working with the 

different styles of groups that have different tasks, culture, context, and group 

characteristics.  

5) Continuous Evaluation of Meetings are Needed  

Based on this researcher’s experience and the study findings, it is recommended 

that COMPUS and other similar organizations include a TELE evaluator for technology-

enabled meetings. The role of the TELE-evaluator will be to improve satisfaction with 

the meeting outputs based on the three processes (social interactions, information 

exchange, and facilitation) included in the TELE conceptual framework. The TELE-

evaluator should ask the following questions at each meeting:  

1) In what ways could group etiquette or the quality of person-to-person 

interactions be improved next time? Examples include displaying pictures of 

participants at the beginning of a web-conference; asking group members to 

introduce themselves and their work; suggesting taking five minutes at the 

beginning of the meeting for casual conversations; and reminding group 

members that shuffling paper can be distracting during a teleconferencing 

meeting.  
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2)  In what ways could the discussion process be improved? Examples include: 

setting an explicit restriction on speaking time; introducing explicit directions 

for when to use text messaging; and emphasizing the expectation that 

participants do not engage in other work during the meeting.  

3)  In what ways could the participation process be improved? Examples include: 

raising a hand to speak in face-to-face sessions; using the hand raising 

function in web-conferencing sessions; supporting the expectation that 

everyone must participate on every agenda item; and noting explicit directions 

for using the voting and polling feature.  

4)  Are there suggestions for how facilitation and technical assistance could be 

improved? Examples include: process facilitator should be provided with 

further training; process facilitator should or should not be a member of the 

group; process facilitator needs to improve his or her credibility with the 

group; process facilitator needs to be more engaging; and process facilitator 

needs to do more listening and less commenting to help build group 

cohesiveness and rapport. In regard to the technical facilitator, the technical 

facilitator may require more training; should be up-to-date on newer or better 

technologies; should be responsive to technical issues; and should conduct a 

communication check at the beginning of the meeting.  

5)  What improvement could be made to the format and content of the 

information exchanged? Examples include: referencing statistics or academic 

papers when discussing evidence; using more visual presentations; providing 

hyperlinks to the literature; disseminating the literature or presentation before 
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the meeting; using more graphics; using certain size fonts and colors that are 

visually appealing; and taking advantage of application sharing to show 

literature and Excel files.  

Furthermore, it is important that the TELE-evaluator be encouraged to call 

attention to improvements within the meetings. The TELE-evaluator should document 

the changes and ensure that the group is following them. This will provide a continuous 

quality improvement process for the technology-enabled meetings and will help the 

group improve the linkage and exchange process.  

5.7 Study Limitations 

There are a number of limitations in the study. First, limitations follow from using 

the case study methodology. Although well-established in the social sciences, health 

informatics, knowledge translation, and ICT literature and, therefore, a widely accepted 

research methodology, case studies have received criticisms related to reliability, validity, 

and generalizability (Colorado State, 2005). As noted in an earlier section, qualitative 

researchers typically do not use such terms, but prefer to use credibility, dependability, 

confirmability, and transferability when assessing research studies. Furthermore, case 

study methods have been criticized for not being generalizable to other times, places, or 

settings. For case studies, generalizations or transferability of findings are limited to case 

or to cases with similar attributes (Tellis, 1997). However, by analyzing a rich set of 

descriptions of the research setting and context, as were offered within this study, the 

reader of the case study will be able to determine the similarities in the research context 

and determine the applicability of the research findings to his or her own setting. For 

objectivity or confirmability, readers may be informed by researchers expressing biases 
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as well as maintaining a neutral stance during the study, which were also included here. 

Notwithstanding these criticisms, the case study method was an appropriate methodology 

to choose for this particular study.  

In addition, several disadvantages arise from direct content analysis. First, the 

researcher may analyze the data with a strong, but informed bias, and, therefore, the 

researcher might provide supportive as opposed to non-supportive evidence to the 

conceptual or theoretical framework used in the study (Hsieh & Shannon, 2005). Second, 

the researcher may use probes designed to gain participant agreement with the 

researcher’s conceptual framework and, therefore, lend it unwarranted support (Hsieh & 

Shannon, 2005). Third, an overemphasis on a conceptual framework or theory may tend 

to blind the researcher to other important contextual factors within the study (Hsieh & 

Shannon, 2005). As Hsieh and Shannon (2005) point out, these limitations primarily 

relate to the researcher’s neutrality in the analysis process. This researcher tried to 

maintain neutrality in the analysis process when coding and analyzing the data. The 

researcher shared the results with the thesis supervisor and other group members and 

discussed the coding method and new codes generated in the analysis. The researcher 

also shared findings with participants of the drug policy groups and obtained feedback 

from them on observations.  

Other limitations of the study arise from the dynamic nature of drug policy 

groups. For example, each of the groups included throughout the study had a different 

number of participants, data types, and number of meetings. As a result, it was difficult to 

compare all three groups across the conceptual categories included in the conceptual 

framework. Some of the interview questions for each of the groups had to be slightly 
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modified to take into account group context; further, no baseline data was collected for 

the decision-making task group. Additionally, not all the groups used the same 

technologies. The decision-making task group used teleconferencing; the research task 

group used web-conferencing; and the education task group used both teleconferencing 

and web-conferencing.  

Furthermore, no assumption has been made that the refined TELE conceptual 

framework represents a final or complete listing of elements. However, the concepts 

embedded within the refined TELE conceptual framework will at least be sufficient for 

studying how technology can affect the linkage and exchange process within drug policy 

groups. Furthermore, research studies investigating the effects of technology on groups 

have analyzed some combination of input variables and their influence on group 

processes and outputs within ICT models. Furthermore, not all researchers would agree 

with the proposed TELE conceptual framework. Some may prefer to see some of the 

output variables as processes and some of the process variables as potential outputs.  

The TELE conceptual framework is not intended to be a comprehensive 

conceptual framework for evaluating the effects of TELE on group processes; rather, it is 

intended to place some of the concepts of interest in a context that provides a basis for 

further discussion and analysis. The consequences of generalizing the framework and its 

use in other health fields or areas outside healthcare are not known. Future studies can 

use this conceptual framework as an initial starting point for understanding the influence 

of technology on the linkage and exchange process.  

Furthermore, the study focused on linkage and exchange, a process that occurs 

within knowledge translation. Future studies should focus on the effects of web-
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conferencing and teleconferencing, and other technologies, on knowledge synthesis, 

knowledge exchange, the contextualization of research findings, the application of 

research, and decision-making processes.  

Lastly, the version of the Elluminate web-conferencing technology employed in 

the study allowed for half-duplex audio communication that allowed users to speak one at 

a time. Future studies, should look at the effects of full-duplex web-conferencing 

technology on TELE processes.  

5.8 Chapter Summary  

The chapter presented the high-level findings of the research and provided 

theoretical implications of the work. In addition, the chapter presented practical 

implications for organizations, such as COMPUS, to consider when implementing a 

TELE communication strategy for drug policy groups. Finally, the chapter discussed 

study limitations. 
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Chapter 6: Conclusion  

The study contributed to our general knowledge of TELE within drug policy 

groups. First, an important contribution was the development of a refined TELE 

conceptual framework that helped in understanding how ICT affects linkage and 

exchange processes in drug policy groups. Second, the study linked two fields of research 

(linkage and exchange and ICT) within the context of drug policy to build the initial 

conceptual framework. Bringing these different fields together fosters science and 

knowledge development. Third, this study helped to clarify the complexities surrounding 

drug policy linkage and exchange processes within a technology-enabled environment.  

The main finding of this study was that ICT affected linkage and exchange 

processes in different ways. For example, drug policy groups developed different patterns 

for participation and group discussions within face-to-face, teleconferencing, and web-

conferencing meetings. Technology also influenced the facilitation and information 

exchange process in different ways as were discussed in the previous chapter.  

For future studies, it is recommended that the conceptual framework be tested in 

other health research domains to determine its generalizability. Such testing would 

validate, extend, or refine the framework to suit other health research disciplines outside 

the realm of drug policy. Future studies should explore the effects of ICT on knowledge 

exchange and knowledge translation activities and processes relating to collaborative 

problem solving, synthesizing evidence, contextualizing evidence, applying evidence, 

and decision-making. Future researchers should also study multiple groups in different 

health domains that involve researchers and decision-makers employing the current 
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technologies that were used in the study as well as other technologies, such as 

videoconferencing and group decision support systems.  

6.1 Strengths and Weaknesses of Communication Media  

The study examined the use of different communication media when facilitating 

linkage and exchange within drug policy groups; consequently, the effects of the 

strengths and weaknesses of different communication media on linkage and exchange 

meetings are discussed. The aim is to present the high-level strengths and weaknesses of 

the communication media based on the study findings.  

Strengths of Communication Media for Linkage and Exchange. The strengths 

inherent in face-to-face, teleconferencing, and web-conferencing meetings helped 

facilitate linkage and exchange within drug policy groups. Face-to-face meetings were 

the preferred method of communication because participants were more able to discuss 

original topics and carry out complex discussions. In face-to-face meetings, interactions 

were much more immediate, spontaneous, and richer than in web-conferencing or 

teleconferencing meetings. As well, in face-to-face meetings, participants were less 

distracted and participated more frequently. Face-to-face meetings had an established 

culture; they are a well accepted method of meeting. Facial expression and body language 

are a rich source of information for participants, and they contribute to face-to-face 

meeting’s popularity as a meeting form.  

Teleconferencing provides a simple and convenient method for groups whose 

members are distant from one another or for groups with very busy members. Participants 

can be on the road, on the street, at the airport, in another city, or in another country, but 

as long as they have access to a phone, they can join the meeting. Teleconferencing 
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maintains the immediacy and spontaneity in discussions that is automatically available in 

face-to-face meetings. Pre-recorded teleconferencing meetings have an advantage over 

live teleconferencing meetings because they allow the participants to listen to recordings 

at their convenience. However, comparisons of live vs. pre-recorded teleconferencing 

suggest that live teleconferencing is the preferred method of communication because it 

offers interactions through live discussions and, in this study, provides a communication 

link between decision-makers and researchers. Advantages of teleconferencing include: 

general comfort with the medium, teleconferencing’s long history, and new technology 

that allows innovations, such as making pre-recorded sessions available via 

teleconference.  

Web-conferencing meetings offer strengths with regard to facilitating linkage and 

exchange between groups. When groups need to collaborate, yet are restrained by a 

limited budget, and are geographically dispersed, web-conferencing meetings improve 

linkage and exchange. Groups with such characteristics will find web-conferencing to be 

a much more valuable medium than teleconferencing because web-conferencing provides 

a much richer forum for interaction through its voting/polling, whiteboard, application 

sharing, and display of participant information functions. Furthermore, web-conferencing 

tools improve meeting interactions by making them more disciplined, helping to keep 

group members focused on the same information, making the meetings less time 

consuming, and facilitating democratic decision making during meetings.  

For facilitation, face-to-face meetings allow the facilitator to see and read non-

verbal cues from group participants. Non-verbal cues play a large role in helping a 

facilitator manage group interactions. Because non-verbal cues are not available in web-
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conferencing (unless video transmission is a component of the meeting) and 

teleconferencing, the facilitator might interject more often into group discussions to keep 

the group focused on the agenda. An advantage that web-conferencing has over 

teleconferencing is that web-conferencing allows the facilitator to see participant names 

and to recognize who is interested in speaking through the hand raising feature. This is 

not possible in teleconferencing meetings.  

Weaknesses of Communication Media for Linkage and Exchange. Weaknesses 

are found in the use of face-to-face, teleconferencing, and web-conferencing meetings 

when facilitating linkage and exchange within drug policy groups. Face-to-face meetings 

are very time consuming and costly. For large groups that are geographically dispersed 

and deal with a limited budget, face-to-face interactions can be difficult to schedule often. 

Therefore, face-to-face meetings tend to limit the frequency of linkage and exchange 

interactions for large geographically dispersed groups with limited budgets.  

Weaknesses are also evident in the use of teleconferencing to facilitate linkage 

and exchange. The conduct of teleconferencing meetings can be distracting if explicit 

phone etiquette norms are not introduced within the group. For example, participants may 

shuffle papers, speak out of turn, listen to music, audibly type, or do any of a host of 

activities that could distract participants during a meeting. With teleconferencing, 

participants may be more passive because group members may feel disconnected from 

the group. For an audience interested in obtaining the latest research information, 

teleconferences are more anonymous because individuals are not required to participate 

in the meeting; they can join and log off at anytime. Concerning pre-recorded 
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teleconferencing sessions, the weakness of teleconferencing is that it limits social 

interaction and does not provide opportunities for social relationships. 

Weaknesses emerge as well when web-conferencing is used to facilitate linkage 

and exchange. The use of web-conferencing enforces a communication structure on the 

group. Because of the imposed structure (e.g., inability to interrupt a speaker and 

enforced turn taking in speaking), web-conferencing can suppress spontaneity, group 

social interactions, and free flowing conversation. Another weakness of web-

conferencing is that participants have to surmount a learning curve in order to use the 

web-conferencing interface. For example, group members who want to share a slide or 

document will need to learn how to use the application-sharing feature of the technology. 

Furthermore, a group that is not highly collaborative, not geographically dispersed, and 

not interested in learning new technologies may not want to use web-conferencing to 

facilitate linkage and exchange at all despite the potential advantages for working on 

shared documents. 

For facilitation, it is important to note that face-to-face meetings may last longer 

than teleconferencing and web-conferencing meetings because of the higher level of 

social interactions. Group members in face-to-face meetings are usually more talkative 

and focus less on the agenda. Therefore, the facilitator needs to place more effort on 

keeping the group focused on the task at hand. In teleconferencing and web-conferencing 

meetings, the facilitator can feel disconnected from the group due to the lack of facial 

expression and body language that are a rich source of information for facilitators. The 

ability to read these non-verbal cues is important in helping the facilitator manage group 

interactions.  
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Concerning information exchange, the use of live teleconferencing to disseminate 

research information does not cause a change in policy; it functions more as a news 

service or a dissemination tool. In web-conferencing, the technology limits the amount of 

information that can be shared. For instance, group members cannot share large 

documents via web-conferencing because of screen size limitations. 

6.2 Summary Statement–Contribution to Knowledge  

The research described in the thesis has contributed to the general theoretical and 

practical understanding of the role of information and communication technologies on 

linkage and exchange processes within drug policy groups. First, the research 

demonstrated the effects of different group inputs (research task, communication media, 

group characteristics, context, and culture) have on linkage and exchange processes 

within drug policy groups. More specifically, the study focused on the effects of different 

communication media (face-to-face, teleconferencing, and web-conferencing) on social 

interactions, facilitation, and information exchange processes. Differences became 

evident within the drug policy groups according to how they adapted to the different 

communication media to facilitate linkage and exchange processes; these processes, in 

turn, focused on social interactions, facilitation, and information exchange. According to 

the literature, the differences in how the groups used communication media can be 

accounted for by differences in group research tasks, group characteristics, group context, 

and group culture (Yates, Orlikowski, & Rennecker, 1997).  

Second, the research identified parallels the literature on ICT and the literature on 

linkage and exchange. The review of the literature in ICT and linkage and exchange led 

to the development of an initial conceptual framework to study linkage and exchange 
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processes within drug policy groups. The initial conceptual framework examined 

previous conceptual models from the ICT literature that had uncovered numerous 

constructs that could be used for group inputs, processes, and outcomes in the study of 

the use of ICT in groups. Over 80 inputs, processes, and outcomes were initially 

uncovered during reviews of only four conceptual models and two theoretical models. 

However, common inputs between the conceptual models were included in the initial 

conceptual framework used to study drug policy groups. These inputs, used in the ICT 

literature, were contextualized to fit the study of linkage and exchange within drug policy 

groups. For example, the group input, the task used in ICT conceptual models, was 

changed to research task to represent it within the context of linkage and exchange and 

specifically within drug policy.  

The group processes included in the TELE conceptual framework were initially 

identified in the literature of ICT and linkage and exchange. In the literature review on 

linkage and exchange, social interactions, knowledge brokering (facilitation), and 

information exchange were found to be important linkage and exchange processes. 

Within the ICT literature, similar processes were found, which were studied, however, 

neither within the context of linkage and exchange nor within the context of drug policy. 

Drawing parallels between the two literatures was an important step in the development 

of a conceptual framework to study technology-enabled drug policy groups. Similarly, 

group outputs were created because of linking both the ICT and linkage and exchange 

literature. Linking these two separate literatures together is a contribution to the 

advancement of the ICT and linkage and exchange literature.  
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Third, applying the conceptual framework as a framework from which to study 

TELE within drug policy groups led to the development of a more refined conceptual 

framework. This validated and expanded the use of the original inputs, processes, and 

outputs described in the initial conceptual framework. As a result, the refined conceptual 

framework provided a representation of important inputs, processes, and outputs relevant 

to linkage and exchange within drug policy groups. Such a conceptual framework can be 

used to study future linkage and exchange processes of drug policy groups.  

Fourth, three linkage and exchange models—the dissemination, knowledge 

brokering, and the two-communities models—were used as a justification for including 

social interaction, information exchange, and knowledge brokering (facilitation) 

processes within the conceptual framework. The traditional use of these models primarily 

focused on face-to-face interactions with a dearth of research examining their use within 

a technology-enabled environment. This research study validates and supports the use of 

the linkage and exchange models within technology-enabled environments, especially in 

drug policy groups.  

Fifth, in terms of social presence theory, which suggests that a higher degree of 

interaction between individuals materializes with a higher presence of non-verbal cues, 

body movement, and eye contact, all of which increase sensory stimulation (Mehrabian 

Qtd in Rourke et al., 2001), the study found that different communication technologies 

provided varying levels of social presence. For example, web-conferencing had a higher 

degree of social presence than did teleconferencing. The study also found that the 

selection of the appropriate communication media for group communication was highly 

influenced by factors other than social presence, which included geographical distance 
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between group members and a budget that supported face-to-face meetings. The findings 

suggested that drug policy groups that were not geographically dispersed, had a budget to 

support group travel, and were highly collaborative preferred face-to-face 

communication, which provides the highest form of social presence. However, if these 

groups were unable to meet face-to-face because of budget constraints and geographical 

separation, the groups were content to use other forms of communication, such as 

teleconferencing and web-conferencing. This demonstrates that groups may find it 

important to meet face-to-face because of the higher level of interactions; however, they 

are limited by geographical dispersion and budgets that do not allow traveling for face-to-

face meetings.  

Sixth, with regard to Adaptive Structuration Theory (AST), the use of ICT 

introduced structures that influenced the rules and resources governing social interactions 

(DeSanctis & Poole, 1994). In the study, AST helped explain why groups adapt to the use 

of ICT differently. According to AST, the use of ICT introduces structures that influence 

the rules and resources that govern social interactions. Within drug policy groups, new 

forms of social interaction norms were introduced to moderate the influence of ICT. Each 

group adapted to the technologies used in the study differently. The findings presented in 

the thesis support the use of AST to understand how groups use and are influenced by the 

use of ICT to govern group social interactions.  

Seventh, from a methodological perspective, the use of a case study, which was 

supported by a conceptual framework to guide the research, provided an in-depth look 

into how linkage and exchange processes develop within a technology-supported 

environment. In the past literature on ICT, the field has had numerous papers published in 
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academic peer reviewed information system journals, but only a few studies have directly 

explored the effects of ICT on group processes (Huang & Zhang, 2004). Most of the ICT 

literature has focused on measuring group process outcomes (Zigurs, Poole, & DeSanctis, 

1988) and on group inputs, such as task, technology, group characteristics, and context 

(Dennis, Nunamaker, & Vogel, 1991). However, this study adds to the ICT literature by 

providing an in-depth view of how group processes occur within a technology-enabled 

environment, applying a new conceptual framework. Using a case study method helps to 

provide an in-depth look at how processes develop within TELE groups. In addition, the 

use of multiple data sources in the analysis made it feasible to examine the nature of the 

results in the context of the other data collected.  

In conclusion, this study has made a significant scientific contribution to 

advancing our understanding of the role information and communication technologies 

play in shaping linkage and exchange processes within drug policy groups. The study has 

led to findings not previously reported and has built on the ICT and linkage and exchange 

literature to present a refined conceptual framework for studying TELE within drug 

policy groups. In addition, the research has important implications for the domains of 

linkage and exchange, ICT, and drug policy by providing a framework for the evaluation 

and improvement of TELE meetings. In summary, the research described in the thesis has 

contributed in a number of original ways to the advancement of scientific knowledge.  
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APPENDIX 1: Educator Baseline Questions 

Hi, My name is Mowafa Househ and I am a graduate student at the School of Health 
Information Science at the University of Victoria. First, I would like to thank you for 
agreeing to participate in the study. The purpose of the study is to research the 
determinants of successful linkage and exchange to improve the use of research evidence 
by drug benefit plan managers when formulating drug policy decisions. During the study 
your group will be introduced to information communication technology (ICT) to support 
your Academic Detailing Network (ADN). The following questionnaire was formulated 
to help us understand the current mechanisms by which knowledge is translated by your 
group to drug benefit plans. 
 
I will ask you questions about your group history, knowledge translation and linkage and 
exchange activities and communication technologies used within the group. Please keep 
in mind that the questions relate to the Canadian Academic Detailing Collaborative and 
the current communication between provinces relating to Academic Detailing. Do you 
have any questions before we proceed? 
 
1. History: These questions relate to the group history. 
1) Please indicate who you communicate with the most in the Collaboration? 

a) What are the methods by which you communicate? (E-mail, face-to-face, 
teleconference) 

b) Please define what you mean by most? (frequency)  
 

2) Please indicate who you contact the least in the Collaboration? 
a) What are the methods by which you communicate? (E-mail, face-to-face, 

teleconference) 
b) Please define what you mean by least? (frequency)  

 
2. Group: \I will ask you questions relating to the Collaboration. 
 

Role Definition: These questions relate to roles within the Collaboration (focusing 
on ADN) 

 
1. Could you describe your role within the collaboration?  

a) What are the clear parts about your role? 
b) What are the ambiguous parts about your role? 

 
Group Discussions: These questions relate to the nature of discussions within 
your group.  

a) Could you describe the nature of discussions that have occurred in your previous 
collaborative meetings?  

b) What sorts of disagreements arise and how does the group resolve them?  
a. Are disagreements based on ideas or personal issues? 

c) What sort of tasks does the group do within a meeting? 
a. Are group members task focused? (Y/N). Could you elaborate?  
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d) Do group members display signs of joking and positive socio-emotional 

behaviour in the group? (Y/N) Could you elaborate? 
 

Cohesiveness: The questions relate to cohesiveness of the collaboration 
1. Choose one of the following: You feel 

a) 1) Included in most ways 2) Included in some ways, but not in others 3)  that 
you don’t belong at all  

b) Could you elaborate on your answer? 
 

2. How would you feel about moving to another collaboration group and doing 
the same work: 

a) 1) You would very much want to stay where you are 2) It would make no 
difference to you 3) you would very much want to move 

b) Could you elaborate? 
 
      Process Perception: These questions relate to the perception of the work process 
 

a) What are the goals and objectives of the group? 
a. Are group members well committed to the goals and objectives of the 

collaboration? Could you elaborate? 
b) Do group members exhibit trust within the group? Could you elaborate?  
c) Are group members open and frank in expressing their ideas and feelings? Could 

you elaborate?  
d) Do group members demonstrate a strong sense of belonging to the group? Could 

you elaborate? 
 

3. Knowledge Translation/Linkage and Exchange Tasks: These questions 
relate knowledge translation and linkage and exchange tasks: 

 
1. Have you been involved in the preparation of a proposal to fund Academic 

Detailing in the past?  (Y/N).  
 

a) Could you describe the process by which you arrived at your evaluation question 
for the proposal? 

1. Who was involved in the process? (Decision-makers, Researchers)?  
 

b) Could you describe the process of how you disseminate to funding agencies the 
progress of your academic detailing? (Oral, Reports, Presentations etc) 

1. Who was involved in the process of dissemination? (Decision-makers, 
Researchers)  

 
c) What sort of annual reports do you have to do for the funding agency?  

1. Who was involved in the process of publication? 
 

d) How do you talk about the evidence supporting ADN program when speaking to 
your respective funding agencies?  
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e) Over the period of funding, have you convinced the funding agencies to provide 
you with more funding? If yes, how did your reports enable that to happen? 

  
f) One of the goals of this project is to measure linkage and exchange KT success 

what would success look like to you? (Please remember we are looking for the 
perspective of the funding agency). 

 
1. What would lack of success look like to you? 

 
g)  How would you imagine the process of linkage and exchange occurring that 

would be beyond your expectations? (i.e., the ideal situation). 
 
 
4. Technology: The next set of questions relate to your perceptions of communication 

technology  
 

1. The purpose of this project is to enhance the collaboration of your group for ADN 
projects through use of web conferencing technologies that allow you to communicate 
via, voice, whiteboards, sharing files (Excel, PowerPoint etc.) What do you perceive as 
the benefits of these technologies for your group? 

 
a) What do you perceive as the disadvantages that will be faced by the group when 

using such technology to communicate? 
b) What do you perceive the challenges to be for the group when using such 

technology to communicate?  
 
Finally, do you have any advice on how I should modify this questionnaire? 
 
 
Thank you for your time… 
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APPENDIX 2:  Researcher Baseline Questions 

Hi, My name is Mowafa Househ and I am a graduate student at the School of Health 
Information Science at the University of Victoria. First, I would like to thank you for 
agreeing to participate in the study. The purpose of the study is to research the 
determinants of successful linkage and exchange and Knowledge Translation (KT) to 
improve the use of research evidence by drug benefit plan managers when formulating 
drug policy decisions. During the study your group will be introduced to information 
communication technology (ICT) to support your research network. The following 
questionnaire was formulated to help us understand the current mechanisms by which 
knowledge is translated by your group to drug benefit plans. 
 
I will ask you questions about your group history, knowledge translation and linkage and 
exchange activities and communication technologies used within the group. Please keep 
in mind that the questions relate to the Income Based Deductible (IBD) Evaluation that 
you are currently involved in. Do you have any questions before we proceed? 
 
1. History: These questions relate to the group history. 
 
1) Please indicate who you contact the most in the group? 

a) What are the methods by which you communicate? (E-mail, face-to-face, 
teleconference) 

b) Please define what you mean by most? 
 

2) Please indicate who you contact the least in the group? 
a) What are the methods by which you communicate? (E-mail, face-to-face, 

teleconference) 
b) Please define what you mean by least? 

 
 
2. Knowledge Translation and Linkage and Exchange Tasks: These questions relate 
to knowledge translation and linkage and exchange tasks: 

1. Have you been involved in the evaluation of Pharmacare Policies in the past?  
(Y/N).  

 
a) Could you describe the process by which you arrived at your research question 

for a study (example reference pricing)? 
1. Who was involved in the process? 
2. How often do you involve decision-makers such as Ms. X and Ms. Y?  

 
b) Could you describe the process by which you disseminate research information to 

Pharmacare decision-makers? 
1. Who was involved in the process of dissemination? 
2. How often do you involve decision-makers such as Ms. X and Ms. Y?  
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c) Could you describe the process by which you publish research results? 
1. Who was involved in the process of publication? 
2. How often do you involve decision-makers such as Ms. X and Ms. Y?  

 
d) Could you describe to the process by which the research information is given 

context (made relevant) to Pharmacare? 
1. Who was involved in the process of contextualizing research information 

to drug plans? 
2. How often do you involve decision-makers such as Ms. X and Ms. Y?  

 
e) Could you describe to me the process of how your research evidence has been 

implemented by Pharmacare? 
1. Who was involved in the process of implementation?  
2. How often do you involve decision-makers such as Ms. X and Ms. Y?  

 
f) One of the goals of this project is to measure KT success what would success 

look like to you? 
1. What would lack of success look like to you? 

 
g)  How would you imagine the process of linkage and exchange occurring that 

would be beyond your expectations? 
 
3. Group: I will ask you questions relating to the group itself. 
 

Role Definition: These questions relate to roles within the group (focusing on IBD) 
1. Could you describe your role within the group?  

a) What are the clear parts about your role? 
b) What are the ambiguous parts about your role? 

 
Group Discussions: These questions relate to the nature of discussions within your 
group.  

a) Could you describe the nature of discussions that have occurred in your previous 
IBD meetings? 

b) How does the group resolve disagreements?  
c) Are disagreements based on ideas or personal issues? 
d) Are group members task focused? (Y/N). Could you elaborate?  
e) Do group members display signs of joking and positive socio-emotional 

behaviour in the group? (Y/N) Could you elaborate? 
 

Cohesiveness: The questions relate to cohesiveness of the group 
1. Choose one of the following: You feel 

a) 1) Included in most ways 2) Included in some ways, but not in others 3)  that 
you don’t belong at all  

b) Could you elaborate on your answer? 
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2. How would you feel about moving to another group and doing the same work: 

a) 1) You would very much want to stay where you are 2) It would make no 
difference to you 3) you would very much want to move 

b) Could you elaborate? 
 
     Process Perception: These question relate to the perception of the work process 

a) Are group members well committed to the goals and objectives of the group? 
Could you elaborate? 

b) Do group members exhibit trust within the group? Could you elaborate?  
c) Are group members open and frank in expressing their ideas and feelings? Could 

you elaborate?  
d) Do group members demonstrate a strong sense of belonging to the group? Could 

you elaborate? 
  
4. Technology: The next set of questions relate to your perceptions of communication 

technology  
 

1. The purpose of this project is to enhance the collaboration of your group for IBD 
evaluations throughout the use of web conferencing technologies that allow you to 
communicate via, voice, whiteboards, sharing files (Excel, PowerPoint etc.) What do you 
perceive as the benefits of these technologies for your group? 

a) What do you perceive as the disadvantages that will be faced by the group when 
using such technology to communicate? 

b) What do you perceive the challenges to be for the group when using such technology 
to communicate?  

 
Finally, do you have any advice on how I should modify this questionnaire? 
 
Thank you for your time… 
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APPENDIX 3: Post-Study Interview Questionnaire 

 
INTERVIEW SCRIPT 
The purpose of this interview will be to understand how technology effected various 
group processes within your group over time. I am going to ask you some questions 
and audiotape the interview. All information will be kept confidential. Is that Ok? 
 
Part A:  
1. How long have you been involved in the (Educator (ADN)/Decision-maker (Tele-

briefing/Researcher (EQIP)) group? 
2. What has been your role in the group? 
3. Your group communicated via teleconferencing and web-conferencing and they 

have met occasionally face to face? Is that correct? Are there any other 
technologies or methods of communication that were used? 

a) Can you describe how teleconferencing was used in your group? 
i. Describe advantages 

ii. Describe disadvantages  
b) Can you describe how web-conferencing was used in your Group? 

i. Describe advantages 
ii. Describe disadvantages  

c) Can you describe how technology was used in face-to-face meetings in 
your group? 

i. Describe advantages 
ii. Describe disadvantages  

4. How was PowerPoint used in (teleconferencing, web-conferencing, face-to-face)? 
a) Describe Advantages  
b) Describe Disadvantages  

5. How were the group interactions managed? (eg., by the facilitator) 
6. Was there an agreed upon process or approach for arriving at decisions within 

your group? If so, can you describe it and give an example? 
a) Was that a typical decision process? 
b) Did your approach to decision-making change over time? 
c) Was this affected by the technology? 

7. Did the introduction of information technology (such as teleconferencing and 
web-conferencing) change your group's work? If so, how did the different 
technologies affect that? 

a) Information Exchange  
i. Did the introduction of information technology change the type of 

evidence discussed during meetings?  
(eg., personal opinion, literature, work experience….) If so, how 
did the different technologies affect that? 

ii. Did the introduction of information technology change the way 
evidence was presented to your group? (eg., Oral, written, 
PowerPoint) If so, how did the different technologies affect that? 

iii. Did the introduction of information technology change how 
evidence was shared between group members? If so, how did the 
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different technologies affect that? 

 
iv. Facilitation/Knowledge Brokering 

 
1. Did the introduction of information technology change how 

the facilitator facilitated the meeting? If so, how did the 
different technologies affect that? 

2. Did the introduction of information technology change how 
the facilitator disseminated research knowledge to the 
group? If so, how did the different technologies affect that? 

3. Any ideas about how the use of technology (web-
conferencing or teleconferencing) could have been 
improved to better facilitate your group's work?  

 
8. Social Interaction norms refer to rules that a group uses for structuring and 
organization the way the work and communicate within a meeting. These rules may 
be stated explicitly within the group or they may be unstated and develop on their 
own over time. 

 
An example of a stated or explicit norm would be when the group decides that 
whenever someone logs into a teleconferencing call that they must identify 
themselves before they speak. An example of an implicit or unstated norm would be 
that people introduce themselves without the group specifically saying that they must 
do so.  

 
a) Were there any explicit/stated norms or rules that were set within your group in 
teleconferencing sessions? 

 
b) Were there any implicit/unstated norms or rules that were set within your group 
in the teleconferencing sessions?  
 
c) Were there any explicit/stated norms or rules that were set within your group in 
web conferencing sessions? 
 
d) Were there any implicit/unstated norms or rules that were set within your group 
in web-conferencing sessions?  

 
Part B: 

 
1. For this part of the interview can you click on the URL I sent you so I can as you a 
few more questions? You will need your speaker or a headset to listen. 
 

a)   Do you remember this meeting? 
b) Was this representative of a typical meeting you had? 
c) What was your overall impression of how easy it was to use the (web-

conferencing/teleconferencing) for a session like this? 
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d) Did you have any problems with using this (web-

conferencing/teleconferencing) for such meetings?  
i. Can you describe each of them? 

e) How did the (web-conferencing/teleconferencing) effect the way you 
interacted with your colleagues? 

f) How did (web-conferencing/teleconferencing) change the way you 
conduct your meetings as compared to how they were done before you 
used the (web-conferencing/teleconferencing)? 

g) For that meeting, were there any stated rules or norms that you see 
emerge? 

h) For that meeting, were there any unstated rules or norms that you see 
emerge? 
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APPENDIX 4: Post-Study Survey Questionnaire (Education Task Group Sample) 

 
Linkage and Exchange Satisfaction Outputs 
 
Q1.Based on your experience with technology in your group, how would you rate the 
effects of the following communication media on Decision-maker and Researchers or 
Educator social interactions? 
Communication 
Medium 

Very 
Effective 

Effective Neutral Ineffective Very 
Ineffective 

Face-to-Face      
Teleconferencing      
Web-conferencing      
 
Q2.Based on your experience with technology in your group, how would you rate the 
effects of the following communication media on information sharing between Decision-
makers and Researchers or Educators? 
Communication 
Medium 

Very 
Ineffective 

Ineffective Neutral Effective Very 
Effective 

Face-to-Face      
Teleconferencing      
Web-conferencing      
 
Q3.Based on your experience with technology in your group, how would you rate the 
effects of the following communication media on facilitation between Decision-maker 
and Researchers or Educators? 
Communication 
Medium 

Very 
Ineffective 

Ineffective Neutral Effective Very 
Effective 

Face-to-Face      
Teleconferencing      
Web-conferencing      
 
Engagement Linkage and Exchange Outputs  
 
Q1.Based on your experience with technology could you rate which communication 
medium was most effective in building trust between Decision-makers and Educators or 
Researchers?  
Communication 
Medium 

Very 
Effective 

Effective Neutral Ineffective Very 
Ineffective 

Face-to-Face      
Teleconferencing      
Web-conferencing      
 
Q2.Based on your experience with technology, could you rate which communication 
medium was most effective in building a strong sense of belonging (cohesion) between 
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Decision-makers and Educators or Researchers? 
Communication 
Medium 

Very 
Effective 

Effective Neutral Ineffective Very 
Ineffective 

Face-to-Face      
Teleconferencing      
Web-conferencing      
 
Q3.Based on your experience with technology could you rate which communication 
medium was most effective in reducing conflict between Decision-makers and Educators 
or Researchers?  
Communication 
Medium 

Very 
Effective 

Effective Neutral Ineffective Very 
Ineffective 

Face-to-Face      
Teleconferencing      
Web-Conferencing      
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APPENDIX 5: Needs Assessment Questionnaire 

 
Satisfaction – Questions relating to overall satisfaction 
(1) How do you feel about the group’s discussion? [--below--] 

[1.Very Satisfied, 2.Satisfied, 3.Neutral, 4.Dissatisfied, 5.Very Dissatisfied] -- select 
one  
 

(2) How do you feel about the group’s usage of the technology to support group tasks? 
[1.Very Satisfied, 2.Satisfied, 3.Neutral, 4.Dissatisfied, 5.Very Dissatisfied] --  select 
one  

 
(3) To what extent did you enjoy participating in the meeting? [--below--] 

[1.Very Much, 2.Much, 3.Neutral, 4.Not Much, 5.Not At All] --  select one        
  
 (4) All in all, how do you feel? [--below--] 

[1.Very Satisfied, 2.Satisfied, 3.Neutral, 4.Dissatisfied, 5.Very Dissatisfied] -- select 
one  

 
 (5) What concerns/issues do you have regarding the use of web-conferencing    

technologies? 
        put comments here - 
 
Technical –Questions relating to the technical aspects of the product 
(1) Did you find it technically difficult to setup your computer before the meeting? [-- 

below --] 
        [Yes, No] -- select one please 
 
(2) Can you list the top three technical difficulties you experienced during the meeting? 
        place list here -    1.                                         2.                                       3.             
 
(3) Are there other technologies/media that you would suggest using in web conferencing 

meetings?   put comments here - 
 
Functionality --Questions relating to the functionality of the product 
(1) To what extent did you find the web-conferencing product to be user friendly? [-- 

below --] 
        [1.Very Much, 2.Much, 3.Neutral, 4.Not Much, 5.Not At All]--= select one please 
 
(2) Did you find it easy to customize the web-conferencing product to suit your visual 

needs? 
       [1.Very Much, 2.Much, 3.Neutral, 4.Not Much, 5.Not At All] --= select one please 
 
 

APPENDIX 6: Detailed Group Characteristics and Interactions 
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A description of drug policy groups, of how they are interconnected and of how 

they evolved over time is provided below. Observation data is used to describe the group 

interactions.  

The interactions of the three drug policy groups within their groups and with 

COMPUS in a very complex, highly volatile policy environment is described below with 

observation data. The group interaction structure is divided into three periods: early 

(January to August 2004), intermediate (September 2004 to October 2005), and late 

stages (November 2005- June of 2006). 

Early Stage Interactions between Drug Policy Groups: During this period 

(January to August 2004), the research task group, Drug Policy Futures (DPF) research 

group, working on evaluating the B.C. Fair Pharmacare Income Based Deductible (IBD) 

drug policy program; the education task group, the Canadian Academic Detailing 

Collaboration (CADC); the decision-making task group, B.C. Pharmacare Program; and 

COMPUS and Health Canada represented the groups interacting during the early stages 

of the study.  

In 2003 the collaboration between the Drug Policy Futures Group (DPF) and B.C. 

Pharmacare Program, a publicly funded drug benefit plan, were formalized when CIHR 

awarded a 5-year $1 million Interdisciplinary Capacity Enhancement grant, called Drug 

Policy Futures: Forecasting, Financing, Governance, Public Values and Evidence to 

evaluate the effects of a Pharmacare policy on costs and health outcomes within British 

Columbia.  

During the same period, another group formed, the Canadian Academic Detailing 

Collaboration (CADC). Its purpose was to facilitate academic detailing programs from 
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several Canadian provinces working with COMPUS to streamline preparation of 

educational materials; to pool experience on dissemination methods; and to evaluate the 

effectiveness and efficiency of academic detailing programs. Prior to their establishment, 

the individual programs had been communicating via teleconference and had a first face-

to-face meeting while presenting a facilitated poster session at the Canadian Association 

of Medical Education Annual Meeting, April 2002. They met again at the Canadian 

Association of Population Therapeutics in May 2003 where with Health Canada they 

started to plan a national collaboration to evaluate Canadian academic detailing programs 

with the help of DPF researchers. In 2004, Health Canada funded the evaluation of the 

CADC under its Best Practices Contribution Program (BPCP).  

At the same time, in March of 2004, COMPUS was created as a publicly funded 

Canadian organization “to identify, promote and facilitate best practices in drug 

prescribing and use among health care providers and consumers” (COMPUS, 2004). Part 

of the objectives of COMPUS were to coordinate its efforts with other groups working 

within the drug policy domain such as physicians, researchers, drug policy decision-

makers, and physician educators (i.e., academic detailers) to become a recognized 

Canadian centre for best practice information and education on drug prescribing and use 

(COMPUS, 2004). The COMPUS research priority areas included the creation of best 

practice prescribing information on proton-pump inhibitors, diabetes management, and 

anti-hypertensive drugs.  

 

Intermediate Stage Interactions between Drug Policy Groups: Key 

developments took place in the development of drug policy group interactions for the 
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period between September 2004 and October 2005:  1) creation of live teleconference 

meetings for drug plan decision-makers and staff and 2) the discontinuation of DPF 

meetings on the B.C. Fair Pharmacare drug policy evaluation. This period can be 

characterized as one of intermediate stage interactions between drug policy groups 

because of a greater number of interactions between drug policy groups as outlined 

below.  

In September of 2004, as part of Health Canada’s Best Practices Contribution 

Program (BPCP), a group of researchers working with DPF started to disseminate 

research information, in teleconferences supported by PowerPoint slides, to various 

Canadian drug plan decision-makers and staff. The DPF group also invited COMPUS to 

participate in these meetings. For the live teleconferencing meetings, information on a 

specific research topic, instructions for connecting to the meeting via teleconference, and 

PowerPoint slides were sent to drug plan decision-makers and staff, and COMPUS staff 

in advance of the meetings. During the meeting, a researcher acting as a dissemination 

facilitator would present on the topic for about fifteen minutes followed by five minutes 

of questions from the participants. Six live teleconferences were presented between 

September 2004 and February 2005.  

Also, during September 2005, the DPF group met face-to-face, and followed up 

by teleconferencing in the same month, to discuss the evaluation of the British Columbia 

Fair Pharmacare policy program. Subsequent to that meeting, the DPF group did not meet 

to discuss the B.C. Pharmacare evaluation. However, representatives from DPF continued 

to work with CADC and COMPUS during this period on other initiatives.  

Other events that occurred during this period were a face-to-face meeting between 
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COMPUS and CADC in October 2004 and the participation of COMPUS in the monthly 

technology-enabled meetings with CADC members beginning in July of 2005.  

           In summary, during this period, the interactions were more frequent and complex 

because COMPUS began communication with CADC and drug plan decision-makers; 

DPF researchers began to interact with numerous drug plans; and DPF researchers 

stopped communicating with each other on the British Columbia Fair Pharmacare drug 

policy evaluation, but started another initiative: communicating with drug plan decision-

makers and staff through monthly live teleconferences.  

Late Stage Interactions between Drug Policy Groups: Two important events 

took place during the period between November 2005 and January 2006: 1) creation of 

another research initiative: the Education for Quality Improvement of Patient Care 

(EQIP), and 2) the creation of the pre-recorded teleconferencing initiative. Researchers of 

the EQIP initiative became the replacement for the original research group. This period 

can be characterized as one of late stage interactions between drug policy groups because 

of continued interactions from the previous periods and more interaction through the 

creation of EQIP.  

EQIP was created in November 2005, with stated objectives to 1) educate 

physicians about the difference in price between therapeutically equivalent drugs, and 2) 

equip physicians with tools for quality improvement of patient care. The EQIP group was 

composed of DPF, BC Medical Association, the University of British Columbia Medical 

School Division of Continuing Professional Development and Knowledge Translation 

(CPD-KT), and BC Pharmacare researchers who worked together to plan the 

implementation and evaluation of the cost effectiveness of the EQIP program.  
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Also during this period, the DPF group resumed the monthly teleconferencing, 

but because of the difficulties of scheduling the sessions so busy decision makers could 

attend, DPF resorted to pre-recorded teleconferencing instead of live teleconferencing. 

The pre-recorded teleconferencing that occurred in January of 2006 consisted of a pre-

recorded session presented by a dissemination facilitator in a brief and concise format e-

mailed to decision-makers along with PowerPoint slides on a specific topic of interest.  

In summary, during this period, the interactions were more frequent and complex 

than the previous two periods because EQIP issues were addressed by DPF, BCMA, BC 

PharmaCare, and CPD-KT and pre-recorded teleconferences were created. During this 

period, CADC members were communicating with each other, with COMPUS and with 

the DPF group; DPF group members were communicating with each other and with drug 

plans, and with CPD-KT, CADC, and BCMA; and COMPUS was interacting with 

CADC and with drug plan decision-makers.  

Summary of Drug Policy Group Interactions  

Figure 1A conceptually represents the interactions that have occurred within the 

drug policy groups over the entire two-year period. On a conceptual level, the whole 

consists of four main groups: drug plan decision-makers, researchers, educators, and 

COMPUS. As is apparent from the previous discussion, their relationships were simple 

initially, but became more complex over time. 
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Figure 1A: Conceptual Drug Policy Group Communication Structures 

 

 

 

 

 

 

 

 

 

 

 

 

 

Legend: 1) UBC (University of British Columbia) 2) HAR (Harvard University) 3) UVIC (University of Victoria) 4) 

BC, AB, SK, MB, ON, NS, NL, PEI abbreviations for participating Canadian provinces 5) COMPUS (Canadian 

Optimal Medication Prescribing & Utilization Service).  

 

It is clear that that all four groups at one time or another had some kind of direct 

communication, represented by the arrows connecting the four groups (Figure 1A). One 

exception is the indirect communication of CADC with drug plans, represented by the 

dashed arrow. Outside of this case study, individual academic detailing programs also 

established their own relationship with their local provincial drug plans.  

Furthermore, the numerous circles that connect the drug plan, educator, and 
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researcher represent different groups. For example, the circles labelled BC, AB, SK, and 

so on, connecting with each drug plan rectangular box represent each of the provincial 

drug plans that participated in the study. The arrows between the circles were included to 

show that they also communicated with each other in some fashion. Similarly, the circles 

connecting with each group and the educator rectangle box represented the various 

provincial academic detailing programs. Also in a similar fashion, the circles connecting 

with each other and the researcher rectangle box represented the various universities 

collaborating with others through the Drug Policy Futures group.  

 

 

 

 

 


