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ABSTRACT 

Sustainable international development efforts often rely on the ability of trained 

individuals to transfer their new knowledge to colleagues. Most USAID-funded 

participant training programs train for a multiplier effect. This study hypothesized that 

communication network analysis is an appropriate method to measure the multiplier 

effect and the degree of information decay of participant training. 

Returned Honduran participants (first generation learners) of teacher training were 

questioned on the nature of the relationship between them and the receiver (second 

generation) of the innovation information. Relationship tie strength was determined by 

combining measures of multiplexity, homogeneity and other indices as set forth by 

Granovetter (1973). Information decay was measured by questioning what was learned 

and taught by each generation. 

The study found weak ties were approached more often than intermediate or strong ties. 

Remarks about what was learned and what had been taught became more specific, as 

information flowed tlirough generations. Communication network analysis is a promising 

evaluation method regardless of the training topic. 



INTRODUCTION 
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The following chapter offers background information on research related topics: 

Background and setting; need for the study; purpose, objectives and hypotheses; 

definition of terms; limitations of the study, and; assumptions. 

Background and Setting 

The overall goal of most development efforts is sustainability of the intervention. 

Whether the intervention be a community assistance project, a technical training session, 

or a scholarship for graduate school level education, the lasting ability of the intervention 

to produce positive change is the key to success. Sustainability refers to the 

appropriateness of the intervention and, therefore, its lasting effects over time and over a 

diverse set of circumstances. Sustainable training is a means for people to do without 

further assistance, to be able to begin to do for themselves, become self-reliant and begin 

to fulfill their own needs (Reiff, 1983). 

For purposes of this study, development is defined as actions taken to increase the quality 

of life, socially and/or economically, on either a personal, familial or communal level. 

Long-term or sustainable development actions are measurable over a temporal scale. The 

multiplication of education efforts represents sustainable actions. Changes may be seen 

to affect not only the lives of the primary participants of programs, but also individuals in 

their social networks. 
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The training of foreign nationals in the United States is a method of extension education 

employed by several donor agencies. Because there is often a lack of adequate facilities or 

trained professionals for such training to take place in the country of origin, financial 

assistance granted by donor agencies allows foreign nationals the opportunity to be 

trained elsewhere. Donor agencies are government organizations or non-government 

organizations (NGOs), based all over the world, that support many development efforts 

using several different approaches. 

Training programs may be long- or short-term. Long-term training is typically degree 

oriented and may last from nine months to several years. Short-term training is usually 

technically oriented and lasts less than nine months. 

When a large development project is planned, such as the building of a hydro-electric 

dam, training of local individuals is often a component of the plan. These individuals may 

take over the position of donor agency employees once the project has been solidified. 

However, training is not always conducted to prepare individuals to support an ongoing 

project. Training-only projects may instead be directed towards a specific need of the 

wider population such as literacy, education, and small business development. 

Short-term training follows a typical pattern. Several individuals from one country, a 

cultural region or from different parts of the world travel to attend a training session of 
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several weeks. There is usually some common link among the participants, be it gender, 

culture, language, need or want, or interest in a common training theme. Training held 

outside the trainees' country of origin may be in a second or third country. A second 

country is most often where the training institution or donor agency is located. When the 

training location is home to neither the majority of participants, lecturers nor the donor 

agency it is known as third country training. This is the case when trainees attend a 

conference. Donor funded, short-term, second country training is commonly called 

participant training. Trainees are called participants. 

Programs are put up for bid by the donor organization and training agencies submit a 

proposal of training goals, objectives, methodology and budget that adhere to the type of 

training requested by the donor agency. Training design usually encompasses hands-on 

experiences as well as seminar presentations. The FAO (1980) found it necessary to 

combine formal classroom lectures with experience in actually organizing and 

programming activities for the participants' peers while in training. Otherwise, the 

information was not translated into action. For this reason and others, training 

experiences are diverse. 

Selection of participants is conducted in their country of origin. Depending on the criteria 

for a specific training seminar, searches for participants may be targeted towards minority 
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populations such as women or individuals living in rural areas; both populations that have 

been overlooked in the past. 

Participant training follows a methodology that is common to many training agencies. 

Characteristically, training is composed of several components: 1.) experience the US, 

2.) coverage of the specific topic of training, 3.) personal project development, and 

4.) an exit questionnaire that acts to evaluate the training process (Guilles, 1992). 

The experience the U.S. component is fulfilled by short home stays, trips to local tourist 

sites, week-end shopping expeditions and is rounded out by visits to local examples of the 

topic at hand. Training in the area of the focus topic takes place in a seminar 

environment. The identification of subject matter to be covered is normally a part of the 

proposal stage, but may be expanded with the assistance of the participants and 

knowledge of their needs and wants. Visits to examples of the focus topic are included 

whenever possible. 

Personal projects are designs of projects that participants intend to implement once back 

home. They take into consideration in-country limitations and availability in the design of 

a solution to a perceived problem. The evaluation segment is often a measurement of skill 

or knowledge learned ard/or attitudes or behaviors changed. This can be accomplished by 

pre- and post-testing of those segments deemed important to the training process. 
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Evaluation of training methodologies, facilities, and staff is usually in the form of an exit 

questionnaire designed to give immediate feedback on the mechanics of the training 

session. 

Assistance may not end once the trainees return home. Follow-on assistance is a US AID 

term that refers to planned actions that take place once the participant returns home. 

USAID Missions usually assist in setting up programs that were either a part of the 

original training objectives or spawned once trainees return. Follow-on activities are as 

varied as alumni associations, newsletters, refresher and job skill seminars, and re-entry 

counseling (Guilles, 1992). 

Within the overall plan for training, funding is often allotted for an evaluation. A 

summative evaluation is often conducted during the last day of training. This evaluation 

lets the training company know about weaknesses and strengths of their methodology as 

experienced by the group trained. A more conclusive evaluation (impact evaluation) may 

be performed some time after the trainees return home and have the opportunity to apply 

the information learned. Separate evaluation companies or consultants are often hired to 

conduct in-country evaluations. Diverse questions focus on identifying which parts of the 

training, in the participants' opinion, have had the most effect on their lives. When it is 

within the objectives of the training, participant's affects on their community may also be 

identified. 



14 

U.S.A.I.D. evaluation of training covers two information needs: 1.) Implementation 

monitoring, and 2.) impact on the participant, project goals and overall development 

goals. A worldwide database has been established in order to follow the impact of 

individual training sessions as well as training as a whole. The database contains 

information collected at various points from pre-departure to post-training several years 

after return. Training-only projects are usually only evaluated at the operational level 

rather than impact: Little attention is given to analyzing the relationships between collect 

facts to (Guilles, 1992). 

Need for the Study 

Some development goals depend on participant training and the subsequent transfer of 

this knowledge to a broader, local audience. Trainees are often trained in not only the 

subject matter, but also in dissemination methods. A review of relevant literature found 

that there was a lack of a methodology for understanding exactly how the participants 

passed on their knowledge. It is unclear as to the relationships between source and 

receiver and the conditions under which the information was passed and how these 

variables affect the flow of training information throughout the participant's network. 

Also lacking was a documentation method of the rate of information decay along this 

information web. 
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One measure of sustainability is application. Another measure of sustainability is the 

transfer of training information that occurs before the possibility of application. An 

understanding of the ways in which and to whom trainees transfer information may aid 

future training efforts. Dissemination instruction may include the most appropriate targets 

for the information, best times to approach a certain groups, and how to break down the 

larger body of information so that it is understandable and applicable, but not lost as 

disjointed parts. 

What is necessary is a technique that can be incorporated into existing methods of impact 

evaluation and can document communication networks and information decay. Existing 

methods often include prompts to elicit the number of people with whom a returned 

participant has shared, both formally and informally, training information. To expand on 

this with questions inherent in communication network analysis, but directed toward 

gathering information helpful to donors, trainers and participants, would be to build on 

one of the fundamental objectives of most participant training sessions; the multiplier 

effect. 

This study proposes that network analysis, a method borrowed from sociology and used 

to trace communication networks, may provide in-depth evidence of the continuing 

influence that participant training may have on the local audience. 
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Purpose, Objectives and Hypotheses 

Purpose 

The purpose of the study was to initiate a method of participant training evaluation which 

contained holistic qualities capable of measuring the specific objective of a multiplier 

effect. 

Objectives 

The following objectives were established to achieve the above purpose: 

1.) Create a questionnaire designed to reveal: 

a.) the nature of the relationship between source and receiver within three 

generations of transfer, and 

b.) the extent of information decay from one generation to the next. 

2.) Test the applicability of the questionnaire to the cultural situation and as an 

evaluation instrument by administering it to a group of returned participant 

trainees. 

Hypotheses 

Communication network analysis is an appropriate method to measure the multiplier 

effect and the degree of information decay of participant training efforts. 
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Definition of Terms 

The following expressions are defined to make clear their intended meaning in this study. 

A.I.D./U.S.A.I.D. United States Association for International Development. 

CAPS. Central American Peace Scholarship. Launched in 1985 together with 
CASP (Aguirre, 1992). 

CASP. Central American Scholarship Program (Aguirre, 1992). 

CLASP/ CLASP II training. Training conducted under the A.I.D.-funded 
Caribbean and Latin American Scholarship Program that targets disadvantaged 
members of society for leadership development training. Clasp II is used to 
designate the second round of funding directed at the same targets, but with 
refined objectives and training methods (Guilles, 1992). 

Case Study Research. The observation of one case reveals a qualitative 
description of the situation studied. Highlighst the uniqueness of a situation by 
allowing the investigation to retain a holistic point of view (Merriam, 1988). 

Communication networks. A function of social networks. They represent the 
patterns of communication between members of a group (Mullen, Johnson & 
Salas, 1991). 

Communication Network Analysis. "A method of research for identifying the 
communication structure in a system, in which relational data about 
communication flows are analyzed by using some type of interpersonal 
relationships as the units of analysis (Rogers, 1983, p. 295)." 

Development impact. Any change in human behavior patterns resulting in a 
concomitant change in the cultural and natural environment of a target population. 

Donor. Funding agency of training or trainee. 

Diffusion or dissemination of innovations is the process of communicating a new 
idea through channels of a social network over a period of time (Rogers, 1979). 

Follow-on activities. Context and intent varied: support to help returnees apply 
their training (i.e. evaluating returned participants' impact on development; 
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establishing alumni associations; initiating continuing education programs to 
update and reinforce training, etc.). 

Heterophily. The degree to which pairs of individuals who interact differ with 
respect to certain attributes (Rogers & Bhowmik, 1970-1971). 

Homophily. "The degree to which pairs of individuals who interact are similar 
with respect to certain attributes (Rogers & Bhowmik, 1970-1971, p. 526)." 

Impact evaluation. Measures the effects of change on people involved as these 
changes relate directly back to a specific training objective. 

Information decay. "Information attenuates over time as it passes through 
subsequent links in the [network] chain (Scott 1991, p. 35)." 

Learner 
First Generation Learner. Individual who took part in participant 
training. See also\ Participant. 
Second Generation Learner. Individual contacted by the first generation 
learner and involved in communication about participant training. Member 
of the second level of the communication network. 
Third Generation Learner. Individual who were contacted by second 
generation learner (separately or in conjunction with one or more first 
generation learners) and involved in communication about participant 
training. Member of the third level of the communication network. 

Level; First, Second, Third. See: Learner-first, second and third generation. 

Multiplexity. Refers to the state when two people are linked by more than one 
kind of tie, i.e. occupation, religious affiliation, leisure activity, etc. (Weimann, 
1983; Yum, 1984). 

Multiplier effect. The state to which information was disseminated beyond the 
Participant. An indicator in the measurement of participant training effectiveness. 

Multiplier network, all points within the learner's network and beyond that were 
touched as a result of the initial education effort. 

Networks. The whole assemblance of nodes (or individuals, players) that are 
connected by some type of communication. 
Node. A location in a network occupied by an individual or organization. 
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Participant. An individual sponsored for overseas training. This is a USAID 
term. 

Participant training. A training program focusing on a specific development 
goal of and conducted outside of the participants' country of origin (Guilles, 
1992). 

Short-term training. Non-degree training lasting less than nine months (Guilles, 
1992). 

Sustainable development. Measurable long-term benefits that are maintained 
without compromising the cultural and natural environments of target 
populations. 

Sustainability. The sustainability of a training course refers to the ability of the 
participant to use the knowledge, skills, attitudes and/or behaviors, gained during 
training, once s/he has returned home. 

Tie Strength. Reflects the nature of the relationship that forms a tie between any 
two nodes within a network. 

Training. Planned educational activity designed to communicate specific skills. 

Training organization/agency. Institutions, employed by donor agencies or 
receiving finances directly or indirectly by the agency that sponsors participants, 
that bid for the opportunity to conduct training. 

Limitations of the Study 

The following represent limitations, or threats to the internal validity of the study. Internal 

validity is the certainty that the results of the experiment are due to the experiment itself 

and not to external forces. The following limitations apply to first generation learners. 

1.) The time between the US training and interview. 
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2.) The appropriateness of the training subject matter and process to local 

conditions, to the education level of the trainee and to the personal needs of the 

trainee. 

3.) The responses presented by the perceptions of the trainees may have been 

influenced by other factors such as the sense of belonging and loyalty to their 

organizations. 

4.) The respondents may not be capable of reconstructing the elements which 

went into their role as an agent of change (Yum, 1984). 

The following limitations apply to second and third generation learners. 

1.) The time between interaction with first (for second generation) or second (for 

third) generation learner and the respondent. 

2.) The appropriateness of the training subject matter and process to local 

conditions and personal needs. 

3.) The responses presented by the perceptions of the trainees may have been 

influenced by other factors such as the sense of belonging and loyalty to their 

organizations. 

4.) The respondents may not be capable of reconstructing the elements which 

went into their role as an agent or receiver of proposed change. 

Basic Assumptions 
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The following is a list of basic assumptions of this study. It is comprised of information 

assumed to exist, but for which no proof can be made within the scope of the study. 

1.) Training program subject matter was relevant to participant's job at the time of 

training and at the time of the study. This assumption is based on demographic 

information collected before the start of training. 

2.) Uniform criteria were adhered to during the selection of individuals to attend 

training. 

3.) Participants had ample time, skills, information and understanding of the 

situation at hand to carry out communication of training-generated information 

when they returned. 

4.) All training programs met objectives presented and accepted at the time of the 

awarding of funding. 



CHAPTER TWO 

REVIEW OF LITERATURE 
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The following chapter contains information on concepts pertaining to this study: Impact 

evaluation; communication network analysis; diffusion or communication of innovations 

and information; multiplier effect; networks and communication networks; multiplier 

networks; tie strength; multiplexity; heterogeneous and homogeneous relationships; 

decay and nature of information; case study research, and; operational framework. 

Impact Evaluation 

Evaluation can be carried out at many different times during a program and can focus on 

as may different aspects of a program. Impact evaluation measures the effects of change 

on people involved as these changes directly relate back to a specific objective. It seeks 

to determine if the effects were planned or unplanned, desirable or not, transient or 

lasting, direct or indirect, primary or secondary, immediate or delayed, intermediate or 

final. 

A review of literature suggests that most evaluations of development activities have 

focused on formative and summative aspects of training procedures. The focus has also 

been on short-term project performance rather than on impact-related variables such as 

trainees' work with farmers and its effect on farmers' production (FAO, 1980, p. 17). 

Formative evaluations are designed to assist planners in improving ongoing programs. 

Summative evaluations seek to assist in the design of the next program or to validity the 

program to donors (Herman, Morris & Fitz-Gibbon, 1987). These are two ways that 
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training can be improved. However, in a cross-cultural setting such as participant 

training, the program cannot be justly accounted for until the objectives have a final 

resting point in the environment for which they were intended. From that point a slew of 

external conditions, unpredictable during the design stage, test the training as could not 

have been done outside these circumstances. 

Impact evaluations seek to evaluate the training rather than the training organization. 

Returned participants are faced with the challenge of applying skills learned in a 

different cultural and economic context. A valid test of training is whether or not the 

returnees are able to integrate the new ideas into the context of their daily lives. The 

acceptance of these new ideas by colleagues and superiors is also a critical indicator of 

training success (Lynton & Udai, 1990). Impact evaluations can be confirmative 

evaluations with a focus on determining the continuing competence of learners or 

continuing effectiveness of instructional material. This, in turn, delivers an evaluation of 

the continuing effectiveness of the training program. 

Impact evaluations have been carried out under four methodologies: 1.) program 

evaluation, 2.) social science research/experimental design, 3.) economic analysis 

(benefit/cost, cost/effectiveness and rate of return), and 4.) the constructivist/participative 

(fourth generation) approach (CAI, 1991, p. II-9). Program analysis may rely on goal-free 

evaluation practices with project oriented training. Social science research is usually 
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based on populations with one or more common characteristics with a control 

population. Economic analysis requires a basis for comparability and rigorously defined 

parameters. The constructivist/participative model regards external influences as 

determinants. The constructivist approach also seeks active and substantial participation 

in the evaluation process by those whose actions are being evaluated. 

Communication Network Analysis 

Communication network analysis "is a method of research for identifying the 

communication structure in a system, in which relational data about communication 

flows are analyzed by using some type of interpersonal relationships as the units of 

analysis (Rogers, 1983, p. 295)." Because it was "developed to get at underlying social 

processes (Yum, 1984, p. 109)", such as the process nature of communication, network 

analysis is an ideal method to plot the flow of information through a trainee's immediate 

and extended network. Relationships between the sender and receiver of information and 

the type and quantity of information that is transmitted give an idea of the trainee's 

potential impact. 

The application of network analysis is diverse: Cultural and kinship networks, 

innovation diffusion (Becker, 1970; Gore & Lavaraj, 1987; Katz, 1962; Liu & Duff, 

1972; Sharma, Pathria & Karmeshu, 1983; Strang, 1991), migration, immigration, 

contacts and influence (Granovetter, 1973; Sola Pool & Kochen, 1978), social 
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aggregation of ethnicity, effects of urbanization on social life (Lobban, 1973), and the 

spread of disease and gossip are some past areas of application. 

Data collection reveals network structure: Density, or the interconnectedness of network 

members (Mitchell, 1969); connectedness, or the shortest path-through other 

individuals-that it takes to connect two individuals; centrality, or the degree to which a 

person is accessable to another person within the network; diversity, or the heterogeneity 

of a person's contacts, and; multiplexity, or links between people that serve multiple 

interests (Yum, 1984) are hidden patterns in raw data that enable the researcher to 

understand complex actions within the population being studied. 

There have been many studies that have taken into account the effects of structural 

characteristics within social networks. Granovetter (1973) pioneered the study on the 

strength of weak ties with a query into how people came across contacts while job 

searching. The strength of weak ties and the related intransivity concepts were then taken 

into account in two studies by Weimann (1982, 1983). The network position of 

marginals, allowing them to link two otherwise seperate groups, is their strength. 

There have been several concentrations on measures of positional centrality including its 

effects on network member behavior (Mullen, Johnson & Salas, 1991), the efficiency of 
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information flow through social networks (Yamaguchi, 1994), and the time of innovation 

adoption (Becker, 1970). 

The relationship between source and receiver-the homophily/heterophily influence-and 

its affect on diffusion has been a central element in several works: Johnson (1986); Liu 

and Duff (1972); Rogers and Bhowmik (1970-1971); and Strang (1991). 

A different approach to the use of network analysis was taken by Engelberg (1980). 

Network analysis was used to evaluate the human service delivery system of a mental 

health network. Measurement of path length-a succession of stops at agencies or a 

contact for their services-is the unit of analysis. Longer paths were valued positively in 

the evaluation: They are an indication of more chances for the client to have a diverse set 

of needs met. Engelberg (1980) concludes that network analysis provides possible 

measures of effectiveness when used as an evaluation tool. 

Communication network analysis research methods vary with the context of the 

application. Sociometry was one of the first recognised methods of inquiry into the 

organization of groups and each individual's position within a network (Moreno, 1951). 

It calls for concrete recall questions asked of network members. Observation and 

unobtrusive methods may be combined with sociometric-type questions to form a strong 

seta of data. To note a special case, van der Poel (1993) compiled four methods to 
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document personal support networks: Interaction, role relation, affective and exchange 

approaches. Each method has attributes and drawbacks. The wieght of these must be 

considered in their application to different situations. 

Diffusion or Communication of Innovations and Information 

Diffusion or dissemination of innovations is the process of communicating a new idea 

through channels of a social network over a period of time (Rogers, 1979). 

Communication is the process by which a sender and receiver share information with 

each other in order to come to an understanding in a two way process. Communication 

may be considered a succes "if the receiver adds the information communicated to his 

knowledge base (Carley, 1989, p. 192)." Diffusion is a special kind of communication 

whose results alter the structure or function of a system (Rogers, 1983). 

Multiplier Effect 

The multiplier theory is an economic term that deals with change, demand, cumulative 

effects and equilibrium (Hegeland, 1966). Used in the field of innovation dissemination, 

the multiplier effect connotes the idea of an increase in the number of people that benefit 

from the introduction of an innovation. 

Impacts of education or training efforts may be singular or multiple. A singular impact of 

training is one that does not reach beyond the individual trained. A multiplied effect of 
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training efforts occurs when the individual trained passes information on to others. In 

terms of information dissemination, the effect may be one of replacement (an old idea for 

a new) rather than an algebraic raise (something where there was once nothing). An 

increase in the number of informed individuals, as a result of a single person's training, is 

a multiplication of the initial effort (Flowers & Harris, 1981). 

There are many variables that affect the multiplication of training efforts. These forces 

are present throughout the entire process of training and application: Selection of 

participants and trainers, type of training, applicability of training content to trainee's 

situation, and the political, economic and social situations that the trainee faces once s/he 

returns home. That is to say, part of the success of the multiplier effect rests on the actual 

use of the information being disseminated; arithmetically, there is no increase in the 

value of a number multiplied by a factor of one or less than one (Flowers & Harris, 

1981). 

Networks and Communication Networks 

Social structure acts to create boundaries around a system. Within this system are 

communication channels through which diffusion takes place (Katz, 1963; Strang, 1991). 

Another set of variables has the potential to influence the flow of information; 

interpersonal communication (Mitchell, 1969; Rogers, 1983; Yum, 1984). 

Communication flows through a network of sorts; a network of interpersonal 
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communications. Each link in that network has the potential to stop or continue the flow 

of information. "A network is a system of interconnections across which a process 

occurs-a process that is constrained (differently) by each connection in the network. The 

process is represented as a flow of some undefined quantity throughout the network, and 

the constraints are the limitations to the flow that are associated with each connection in 

the network (Zachary, 1984, p. 263)." The process, in this case, is information 

dissemination. The constraints are information decay and ties that limit flow. 

Communication networks are a function of social networks. They represent the patterns 

of communication between members of a group (Mullen, Johnson & Salas, 1991). 

Identifying the many aspects of relations that run between people is a way to analyze 

social networks (Scott, 1991). Social networks can be analyzed by considering some or 

all of the communication variables that connect individuals. 

When collecting information to construct a representation of some type of a social 

network, individuals are approached and asked sociometric-type questions: List people 

they consider to be "friends," "good friends," who they confide in and other questions 

directly related to the study (Yum, 1984, p. 111). Matrices are established on the basis of 

who chooses whom and if choices are reciprocal. Positions (or players, removes or 

nodes, as the positions are commonly referred to) within the network are determined by a 

most favored case method. Each member is charted as ego with their choices and those 
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players that have chosen them. A position of centrality indicates that many people have 

chosen one particular node and that, in most cases, the choice has been reciprocated. 

Positions of marginality are indicated by the ego having few links into the network and 

often few from within the network choose ego. 

Both positions of centrality (Coleman, Katz & Menzel, 1966) and marginality (Rogers, 

1983; Weimann, 1982) have been shown to be early adopters of an innovation. This 

counter-intuitive incident is due to the risk associated with adoption of the innovation. If 

the innovation is perceived as low risk, those named most frequently, central, will be 

earliest, otherwise, controversial or risky innovations tend to be adopted first by 

marginals. 

Multiplier Networks 

Knoke and Kuklinski (1982) note that different types of relations identify different 

networks. Communication about training-based ideas makes up a specific 

communication network; a multiplier network. Starting with a single learner or group of 

learners, a multiplier communication network can be thought of as all points within the 

learner's network and beyond that were touched as a result of the initial education effort. 

A multiplier communication network is a specific network based on a single idea or set 

of ideas started into action by the primary learner. 
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In order to understand the make-up of a multiplier communication network, there are 

several things to consider: (1) the nature of the relationship between the nodes, and (2) 

the nature of the information and the amount of decay of knowledge transpiring at each 

interaction level. Both components are interrelated and directly related to the 

multiplication of training efforts. 

Tie Strength 

Tie strength reflects the nature of the relationship that forms a tie between any two nodes 

within a network. Tie strength is a combination of the amount of time, the emotional 

intensity, the intimacy (mutual confiding), and the reciprocal services which characterize 

the relationship (Granovetter, 1973). A tie may be said to be strong or weak. Strong ties 

are characterized as those with high levels of time, intimacy and reciprocal services. 

Weak ties are characterized as having low levels of the aforementioned variables. 

Tie strength is a structural characteristic of social networks that affects the diffusion of 

information through social networks (Yamaguchi, 1994). Fine and Kleinmen (1983, 

p. 106) describes the workings of strong and weak ties in a communication flow: "By 

conceptualizing the world is comprised of relatively closed systems connected through 

open linkage ties, one can conceptualize how information is distributed through a society 

with speed and efficiency." Strong ties build closed systems, weak ties create linkages 

between those systems. 
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Tie strength may be measured by asking sociometric (Moreno, 1951) or social 

relationship-type questions of ego, his/her contacts, and their contacts. Few studies have 

been done to empirically test Granovetter's definition of tie strength. Commonly, close 

friends have been called strong ties while acquaintances or friends of friends have been 

called weak. Also, the source of a relationship has been presumed to be an accurate 

indication of strength; relatives are said to be strong, while neighbors or co-workers are 

weak (Marsden & Campbell, 1984). 

Marsden and Campbell (1984) take an empirical look at "indicators" and "predictors" as 

a possible means to qualify tie strength. Referring to Granovetter's (1973) definitions, 

indicators were purported to measure actual components of tie strength; closeness a 

measure of intensity, duration and frequency of contact measures of time, and the 

breadth of topics a measure of the extent of mutual confiding. Predictors were identified 

as aspects of relationships that were possibly related to tie strength: Kinship, neighbor, 

co-worker. They found a measurement of closeness to be the best indicator of tie 

strength. Frequency measures led to problems of overestimating the strength of tie 

between neighbours and co-workers and duration measures led to an overestimate of tie 

strength between relatives. They found that kinship-based ties are stronger while 

neighbor and co-worker ties are weaker. 
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There are structural properties that also help to explain the strength of ties and 

subsequent actions within and outwards from the network: cognitive balance, 

intransitivity and multiplexity. 

The cognitive balance theory (Newcombe, 1961; Heider, 1958) stipulates that if 

relationship A-B and A-C are both strong ties, then relationship B-C will emerge in order 

to avoid psychological strain and imbalance. Similar cognitive structures allow for all 

members of this triad to communicate easily and they are equally probable of being 

"attracted" to one another. Introduction of new infonnation into this structure tends to 

quickly become redundant, once it reaches all members, then soon dies out if not fed to a 

weak tie. A tendency towards balanced relations or transitivity is less crucial with weak 

ties (Granovetter, 1973). 

Weimann (1982, 1983) found two properties to be responsible for the strength of weak 

ties: intransitivity and low multiplexity. Intransitivity refers to the tendency away from a 

cognitive balance. Weak ties do not rely on cognitive similarity. It is this characteristic 

that allows them to act as bridges for information flows. Intransitivity accentuates the 

flow of information by creating bridges that shorten the chains that link any two 

networks (Sola Pool & Kochen, 1978). 
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Multiplexity 

Multiplexity refers to the fact that two people may be linked by more than one kind of 

tie, i.e. occupation, religious affiliation, leisure activity, etc. (Weimann, 1983; Yum, 

1984). Two people may be simultaneously neighbours, relatives and friends. Kapferer 

(1966) found that weak ties have an average of 1.62 forms of interaction while strong 

ties have 3.64 forms of interaction: Multiplex relationships are strong ties. 

High multiplexity is an advantage during communication because "several forms of 

interaction can serve the flow of information between two individuals. On the other 

hand, this high multiplexity creates communication barriers because it limits the 

'expansiveness' of inter-group relations (Weimann, 1983, p. 263)." Because weak tie 

interaction is not focused around leisure activities and the like, the interaction is mostly 

communication of "news" delivered from one network to another (Weimann, 1983). 

Weak ties however, do not create a circular link within a triad or larger network. Weak 

ties are said to create local bridges between networks when they are the only link 

between two networks (Granovetter, 1973). Bridges act as information dissemination 

links between two or more networks and hold the most promise for a lucrative multiplier 

effect. Due to the linking nature of weak ties, if one weak tie is removed, there is greater 

damage done to the transmission probabilities than if a strong tie were removed. 

Information diffused through weak ties will, by far, reach a greater number of people and 
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travel greater social distances than when passed through strong ties (Granovetter, 1973). 

However, while all bridges are weak ties, not all weak ties are bridges. 

Weimann (1983) conducted an empirical study test Granovetter's (1973) assertions of the 

strength of weak ties. Weimann found that communication within a group occurs 

through strong ties, between groups by weak ties. He also found that weak ties are 

activated at a much higher rate than would be expected on the basis of their frequency as 

well as their tendency towards intransitivity and low multiplexity. And that while 

information flows through strong ties, influence flows through weak ties. Friedkin 

(1980) however, claims that weak ties contribute to information flow due to their sheer 

numbers. 

Heterogeneous and Homogeneous Relationships 

"Homophily refers to the degree to which pairs of individuals who interact are similar 

with respect to certain attributes (Rogers & Bhowmik, 1970-1971, p. 526)," heterophily 

is the degree to which they differ. If two individuals share similar attributes, they are 

likely to be socio-cognitively similar. Socio-cognitivity "is a function of how much 

information the two individuals share relative to how much information they share with 

everyone else in the society (Carley, 1989, p. 189)." 
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Homophilous pairs have a higher propensity to interact than do heterophilous pairs 

(Carley, 1989; Rogers, 1983; Rogers & Bhowmik, 1970-1971). When a person has a new 

experience, s/he is likely to relate this to members of his/her own basic social network. 

"Interpersonal diffusion networks are mostly homophilous (Rogers, 1983, p. 276)." 

Information in homophilous communications tends to re-circulate (Liu & Duff, 1972). 

Heterophilous or weak-links, assure vertical travel of information rather than redundant 

acts of transfer within one closely knit network. Homophily can act as a barrier to 

diffusion of new ideas and it is, therefore, heterophilous relationships that act as links 

between one social network group and another. By tapping new networks, bridges 

(weak-links) increase the number of nodes at each remove and the potential number of 

nodes. "More effective communication occurs when source and receiver are homphilous; 

heterophic interaction is likely to create distortion (Rogers & Bhowmik, 1970-1971, 

p. 529)." 

Although heterophic interaction is a characteristic of weak ties that bridge networks, a 

certain amount of homophily is necessary to avoid distortion of information (Liu & Duff, 

1972). Source and receiver need to be weak in tie, but strong in certain socio-cognitive 

variables - saliency determined by situation at hand-for successful, intra-network 

information dissemination. 
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Decay and the Nature of Information 

Decay has an effect on the quality, quantity and usefulness of information disseminated 

at each remove. Scott (1991, p. 35), in reference to the dissemination of information 

through networks, explains that "information attenuates over time as it passes through 

subsequent links in the chain." 

The nature of the information being disseminated plays a role in the potential decay 

factor. Some information is holistic; parts do not stand up alone, while other types of 

information may lend successfully to separation from the parent context. The number of 

nodes between the initial transmission and the node of study also plays a role in the 

decay of quality. 

Another important concept is the unit or units of adoption (Katz, 1963). The type of 

innovation or information being communicated may be intended for either individual or 

group adoption. For instance, due to competition, training on micro-enterprise skills 

would not be expected to be passed on to other entrepreneurs in the same market niche. 

However, recipients of pre- and post-natal health care training would see benefits at 

familial and community levels by passing along the information. 

In the same respect, how many people are necessary to use the introduced innovation? 

Training for dairy production might necessitate the training of individuals on specific 
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sub-skills of dairy production, such as animal nutrition with the exclusion of machinary 

upkeep: The entire content of the training would not be applicable to all dairy workers. 

In this case, decay is a normal part of the use of training information. 

With an understanding of participant training and the methods and applications of 

communication netowrk analysis, it may be inferred that communication network 

analysis is a means to evaluate, in concrete terms, repercussions of the expenditure of 

education efforts, namely, participant training. 

Analysis may determine how relations between members of a network affect the 

channeling of information (Strang, 1991). Impacts of education efforts are dependent on 

the nature of the relationship between network individuals and the rate of information 

decay at each level of communication. In this study, the interactions of interest are those 

based on disseminating educational methodologies learned while in a training seminar. 

An understanding of the role that network ties play in the communication flow may 

assist planning for future seminars that will also teach trainees to multiply their training 

experience. 

Case Study Research 

Merriam (1988, p. 17) asserts that "qualitative research assumes that there are multiple 

realities-that the world is not an objective thing out there,but a function of personal 
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interaction and perception." Qualitative research allows descriptive explanations of the 

situation studied. The case study research method, a form of qualitative research, is an 

ideal way to highlight the uniqueness of a communication network analysis. Case studies 

allow the investigation to retain a holistic point of view. Evaluations that take on a case 

study format may explain links between the intervention and real-life situations (Yin, 

1989). 

Certain inductive characteristics of case study research allow the researcher to build a 

theory as the research takes place. Naturalistic inquiry requires that the data-collecting 

instrument be sensitive to the underlying meaning of the situation at hand. The 

qualitative nature of this methodology allows a hypothesis to emerge from the data as it 

is collected and analyzed. Non-probability sampling permits the research to take place 

within the context of the phenomenon being studied. 

The case study format is able to confirm the process by which the intervention, education 

training, had the effect that it did (Merriam, 1983). 

Operational Framework 

Based on the preceding review of literature, the operational framework (Figure 2.1) 

outlines the primary route of study. Sustainable development relies, in part, on the 

evaluation of intervention efforts. Different evaluation methodologies may be applied to 



40 

evaluate specific intervention objectives. Evaluation findings may then be applied to 

make the intervention more applicable and, therefore, more effective, to the situation at 

hand. 

LONG-TERM 
SUSTAINABLE 

DEVELOPMENT 

USAID 

INTERVENTION 

COMMUNICATION 

NETWORK 

ANALYSIS 

SHORT-TERM 

SECOND COUNTRY 

PARTICIPANT TRAINING 

MULTIPLIER EFFECT 

INFORMATION RETENTION 

EVALUATION 

Figure 2.1. Operational Framework. 
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This chapter contains information pertinent to the procedures of this study: Research 

design; steps to address hypotheses; validity; reliability; population to be studied; 

sampling frame; characteristics of subjects; sampling procedure, size and units; sampling 

error; non-sampling error: non-response and incomplete questionnaires; instrumentation; 

questionnaire formats; how each question addresses objectives; reliability of the 

instrument; validity of the instrument, and; conditions of testing; and data analysis. 

Research Design 

Qualitative methods of research are applicable in cases when the focus is the holistic 

nature of the subject under study. Case study research was chosen as the research design 

because of the unique nature of communication network analysis. It is essential to study 

the impact of an education intervention within the context that it has been applied. Case 

study research allows descriptive analysis of individuals involved within the context of 

their every day lives where no clear set of outcomes nor causality is evident. It also 

permits the flexibility necessary in a cross-cultural setting. 

Neither manipulation of players nor variables is desired. In fact, manipulation would not 

give a clear picture of a communication network. 

The units of analysis were specific communication relationships within a larger 

communication system; a group of trained individuals and their ensuing communication 
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network. The nature of the interaction between information source and receiver was the 

focus. 

The approach was an embedded case study (Yin, 1989). The case study was focused on 

the eight individuals (first generation learners) that partook in an education training 

seminar. Sub-units were two ensuing levels (second and third generation learners) of the 

communication network. Equal attention was given the three units of study. 

A single-case, rather than multiple-case, design was chosen because the researcher did 

not wish to generalize beyond the case of study nor make comparisons within the study. 

Also, this would have required resources and time beyond the means available. 

Steps to Address Hypotheses 

The hypothesis has been stated: Communication network analysis is an appropriate 

method to measure the multiplier effect and the degree of information decay of 

participant training efforts. Steps taken to address this hypothesis were based on 

establishing the present situation with communication network analysis and, seperately, 

the evaluation of the multiplier effect. 

1.) Reviewed relevant literature to establish; 

a.) how the multiplier effect and information decay are routinely evaluated, 
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b.) whether or not communicaton network analysis has been used under the 

circumstances presented in this study, and 

c.) if communication network analysis introduces a methodology applicable to 

the circumstances presented in this study. 

2.) Designed an evaluation methodology based on communication network that 

focused on the multiplier effect and information decay, 

3.) Applied the developed methodology to a group of returned participants, and 

4.) Refined the methodology for future application. 

Step One (a, b, and c) have been addressed in Chapter Two and are concluded in 

Chapters Four and Five. The remaining sections in this chapter pertain to steps 2 and 3 

above. 

Validity 

Validity in this case refers to the measurement of a cause-and-effect relationship. The 

validity of source-recipient information, generated by each participant, was checked by 

referring to as many second generation learners as possible. Second generation learners 

were asked to identify first generation learners and indicate the content of what was 

communicated. 
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The main strategy used to ensure internal validity was triangulation of data collection 

methods. Participants were asked to identify second generation learners who were then 

asked to verify the exchange and identify change agents. 

Construct validity deals with the accuracy of variable measurement. Case study research 

seeks to define and interpret the world as those being studied see it. Because there are so 

many interpretations of what happened, there is no benchmark on which one can set 

standards for replication. Construct validity cannot be established in this case. 

Internal validity deals causality. The analysis dealt with correlation between variables 

rather than causality. 

External validity deals with the extent to which the study's findings are generalizable 

beyond the case at hand. The researcher seeks to make no generalizations beyond the 

sample studied. Any generalizing done is left up to the reader and to their own situations 

(Erickson, 1986). 

Reliability 

In case study research, reliability is obtained through the interpretation of results; that 

they are consistent and dependable (Merriam, 1988). Several steps were taken to insure 

reliability. Assumptions, sample selection criteria and a description of the primary 

sample level have been included in the report. A description of how data were collected 
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and how decisions were made during data collection in the field also help to insure 

reliability of the study. 

Population to be Studied 

The population of interest was made up of foreign nationals who have attended 

short-term training in the United States. Training seminars are offered in a variety of 

topics not normally available in the trainees' country of origin. Short-term training is 

defined as non-degree related seminars lasting less than six months. Trainees may be 

funded by United States, from private or public sources, by their home country, or a 

combination of these. 

Sampling Frame 

The sample of interest consisted of returned trainees and members of their multiplier 

network. The specific chosen network contained three levels: eight Honduran members 

of an education training seminar (first generation), 16 of their contacts (second 

generation), and 15 their subsequent contacts (third generation). 
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Charactericstics of Subjects 

The following table (Table 3.1) names each participant and gives their date of birth, 

teaching location and job title. 

Participant Name date of 
birth 

town and county of 
teaching position 

job title 

Helen Lizeth Alvarez 1961 Trujillo, Colon subdirector 

Blanca Iveth Bardales Robles 1965 Sonaguera, Colon teacher 

Arnoldo Castillo Chavez 1958 Bonito Oriental, Colon teacher 

Bertha Contreras Salgado 1965 Sonaguera, Colon assistant teacher 

Martha Carolina David Gil 1965 Trujillo, Colon teacher 

Manuel Antonio Espinal Castillo 1964 Trujillo, Colon teacher 

Florencia LilianaPavon Ordonez 1958 Trujillo, Colon librarian 

Juana Iris Chirinos 1962 Ilanga, Colon teacher 

Table 3.1. Demographic information of eight trainees. 

Sampling Procedure, Size and Units 

"As with all survey designs, the results can only be generalized to the level of the unit 

that is randomly sampled (Yum, 1984, p. 104)." Because the study does not seek to 

generalize beyond the sample, probability-type sampling was not necessary (Brislin & 

Baumgardner, 1971). The sampling procedure needed to take into consideration the 

nature of case study research and, more importantly, of communication network analysis. 

Random sampling would have removed individuals from context; it would have assured 

that very few of the sample members would have spoken to each other (Rogers, 1979). 

And social networks themselves are by no means collections of random samples 

(Yamaguchi, 1994). In this case, where tracing the contact between trainees was 
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essential, alternative methods for sampling were used. A sample was chosen by a 

combination of methods: criterion-based and theoretical sampling. Both are 

non-probability methods (Merriam, 1988). 

Criterion-based sampling allows that a set of criteria be chosen and then a sample be 

found to match that set of criteria. The following criteria were used in selecting a sample 

of participants: 

1.) Funded buy US AID, 

2.) attended a CAPS II funded training program in the U.S., 

3.) lived in Honduras, 

4.) returned from the training program at least 12 months ago, 

5.) attended a short-term training program (less than nine months), 

6.) focus of training content - Education Methods, and 

7.) fit the limitations of the study. 

The first step in identifying the sample involved reviewing USAID/Honduras records 

and computer data files of returned trainees. Records and files were located at Aguirre 

International, Inc., Washington, DC. Participants meeting the selection criteria were 

identified, a list was generated, and the USAID/Honduras Mission office was contacted 

to verify their present whereabouts. Given the variety of subjects covered during the 
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history of CAPS training, and time and monetary limitations, it was necessary to restrict 

interviews to participants of an education training seminar. 

A group of eight Hondurans, from the province of Colon, had attended a training seminar 

from November 11,1992 through January 6, 1993. The seminar was held at the 

Interface Network training institution in Portland, Oregon. The group was funded under 

provisions granted by CAPSII. They trained together as a group with the express purpose 

of returning to Honduras to conduct seminars as a team. Due to their proximity and 

ability to meet all other criteria, this group was chosen as the primary level of study. 

Throughout this study, these eight individuals are known as the "first generation." At the 

time of this study, all eight members were conducting a three day education seminar in 

the town of Trujillo, in the northeastern province of Colon, Honduras. 

Theoretical sampling refers to the practice of sampling in conjunction with data 

collection. In this case, a specific form of theoretical sampling was used: The network 

selection or snowball sampling method. Both terms refer to a multistage sampling 

method and are very similar in quality. A respondent or group meeting established 

criteria provides information on other individuals or groups possessing the same 

attributes (Goetz & Le Compte, 1984). This method is used as a compromise between 

random sampling and complete saturation sampling and is ideal for understanding the 

relationships within a system (Yum, 1984). Whatever the terminology used, this type of 
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sampling seeks to identify and focus on the attributes of individuals located within a 

network's structure rather than on the structure itself (Granovetter, 1979). Snowball 

sampling has been referred to as being helpful in identifying characteristics such as 

heterogeneity or homogeneity (Johnson, Boster & Holbert, 1989). 

As a part of the first generation questionnaire, returned participants were requested to 

identify second generation learners. In turn, second generation learners were asked to 

identify third generation learners, who then identified the fourth generation. While single 

mentionees were not always contacted, individuals who took part in group training 

sessions were contacted. Second generation questionnaires were distributed in Trujillo 

and Sonaguera, a town approximately 60 miles southwest of Trujillo. 

The following criterion was used when selecting a sample of second generation learners: 

1.) Identified by participant as an individual or group who has partaken in formal 

or informal communication about aspects of the U. S. teacher training seminar. 

The following criterion was used when selecting a sample of third generation learners: 

1.) Identified by a first or second generation learner as an individual or group 

who has partaken in formal or informal communication about aspects of the U.S. 

teacher training seminar. 
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The following table (Table 3.2) shows the number of questionnaires distributed and 

returned for a given location: 

REMOVE LOCATION QUESTIONNAIRES 
DISTRIBUTED 

RETURNED TOTAL 
RETURNED 

1st GENERATION Trujillo 9 6 6 

2nd GENERATION Trujillo 10 10 16 

Sonagera 6 6 

3rd GENERATION Sonagera 15 15 15 

Table 3.2. Frequency of questionnaire distribution. 

Sampling Error 

Sampling error cannot be estimated when using non-probability samples. Results will 

not be inferred to a larger population. 

Non-sampling Error: Non-response and Incomplete Questionnaires 

Of the eight questionnaires distributed to trainees, two were not returned. While in 

Trujillo, the researcher made several attempts to collect them. The researcher furnished 

her address and sufficient postage for the questionnaires to be mailed to the United 

States. Provisions were also made for the questionnaires to be dropped off at the CAPS 

office in the capitol, Tegucigalpa. All attempts made to collect these two questionnaires 

failed. 
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Because respondent characteristics were similar to non-respondent characteristics, the 

results obtained can be generalized to the sample (Miller & Smith, 1983). The 

characteristics of concern were directly related to issues of this study. The following 

characteristics were considered: Training institution, topic of training, type of 

employment, and country and region of origin. 

Due to the nature of the questionnaires, many were returned "incomplete." In regards to 

why they were incomplete, any of the following scenarios are possible: 

1.) One of the questions asked if the interviewee had spoken to anyone about the 

seminar or, in the case of second or third generation, about first generation 

disseminated information. If the answer was no, the questionnaire was complete 

at that point. 

2.) Blank spaces following a partial filling of allotted name spaces may indicate 

one of three cases: 

a.) A completion of the individuals spoken to, 

b.) a limitation in interviewee recall, or 

c.) the desire of the interviewee to omit names or other information about 

some individuals contacted. 

3.) There were several omissions within the fields of "relationship" and 

"employment." This could have been due to an oversight, lack of knowledge or 
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misunderstanding. Cases are rare and have been provided for by an indication of 

"no response" within the data tabulation. 

Each scenario is acceptable within the limits of the study. 

Instrumentation 

Two instruments were developed by the researcher to collect data. Each focused on 

collecting communication network information from a different level in the network: 

Returned participants and second and third generation learners. 

A written questionnaire (Appendix A) was given to eight participants who were 

identified according to established sample criteria. Second generation learners, meeting 

established criterion, were also given written questionnaires (Appendix B). At this time, 

third generation learners were contacted and given the same questionnaire (Appendix B) 

that the second generation received. 

The questionnaires were constructed in English, translated into Spanish, then 

back-translated into English to establish reliability (Brislin, 1970). The study's objectives 

determined the nature of each question. All questionnaires were administered in 

confidentiality. 
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Questionnaire Formats 

Returned Participants - Written Questionnaire. 

Eight returned participants were asked to complete a written questionnaire. The 

questionnaire consisted of four major components, three of which contain sub-sections: 

Define existing familial networks: 

1.) Number of kin, 

2.) with whom the trainees had spoken to most frequently in the last two 

months, 

a.) Trainee's relationship with that contact, 

b.) contact's profession, 

c.) the topic of the conversation, and 

d.) how long ago was the conversation. 

3.) Identify members of the familial network who the trainees had 

communicate to about the training and list the following: 

a.) Source-receiver relationship, 

b.) contact's profession, 

c.) training topic discussed, 

d.) nature of contact (group/seminar/individual), and 

e.) structure of contact (planned/unplanned). 

4.) Identify other second generation learners outside of the familial network 

(friends, neighbors, co-workers) and list the following: 
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a.) Source-receiver relationship, 

b.) contact's profession, 

c.) training topic discussed, 

d.) nature of contact (group/seminar/individual), 

e.) structure (planned/unplanned), and 

f.) other topics discussed with contact. 

5.) identify second generation learners that may be interested in filling out a 

questionnaire. 

Returned Participants - Interview. 

Of the eight returned participants, 2 were selected and asked to take part in an interview. 

The interview took place in Trujillo and was informal. Questions were directed towards 

gaining information about the specifics of training in the U. S., seminars that the eight 

have given in Honduras, and the interactions among the group of eight. 

Second and Third Generation Learners - Written Questionnaire. 

Second and third generation questionnaires consisted of six components: 

1.) Verify their connection with a primary generation learner, 

2.) identify ideas or skills communicated by primary generation learner, 

3.) indicate contact structure(formal/informal), 

4.) indicate contact nature (group/individual/seminar), 
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5.) have the ideas or skills been used? 

5a.) indicate the ideas or skills that have been used, 

6.) identify individuals to whom they have, in turn, relayed ideas to, and 

a.) Source-receiver relationship, 

b.) training topic discussed, 

c.) receiver's profession. 

7.) source's profession. 

How Each Question Addresses Objectives 

In the first generation questionnaire, several sub-questions are directed towards gaining 

tie strength information. Marsden and Campbell's (1984) results are used as guidelines: 

Kinship-based ties are stronger while neighbors or co-workers are weaker. The 

relationship between source and receiver is used as an indication of this: Questions 3a 

(kin relationship) and 4a (other relationship) ask for relationship. Also, in the second and 

third generation questionnaire, question 6a asked for the relationship between second and 

third or third and fourth generations. 

Closeness, another variable that influences tie strength, was measured in primary 

generation questionnaires by questions 2c (topic), 2d (time) for kin [used only if these 

same kin were chosen as recipients of training topics], 3d (nature) and; 4d (nature) and 4f 
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(other topics discussed) for other relationships. Second and third generation questions 

which addressed closeness was question 3 (nature). 

Homogeneity was addressed by first generation questions 3b and 4b (both recipient 

profession) [source profession known] and second and third generation question 6c 

(recipient profession) and 7 (source profession). 

The rate of information decay was traced in the first generation questionnaire question 3 c 

and 4c (both request training topic disseminated). The second and third generation 

questionnaire asked question 2 (training topics discussed by primary or secondary) and 

6b (training topics you told third or fourth). Also, question 5a asked which information 

or skills have you used. 

Reliability of the Instrument 

Reliability is the measure of whether or not the instrument accurately or consistently 

measured what it was proposed to measure. Because of the constant flux of 

communication networks, the reliability of the instrument cannot be assured in the 

traditional sense. Replication of a qualitative study is highly unlikely to yield the same 

results. Case study research seeks to provide descriptive analysis that is open to multiple 

interpretations (Merriam, 1988). The audience is asked to interpret the results of the 

study. 
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Because the use of the two questionnaires was, in fact a pilot test of the instruments, 

there were several changes made as recommendations for future studies (see Chapters 

Four and Five, Appendix D). 

Validity of the Instrument 

Questions were based on the stated objectives of the study. Content and face validity of 

the instrument was established by a field test by a panel of experts, selected for their 

background and experience in the topic of the study. The panel consisted of Aguirre 

International personnel from the Washington, DC office. 

Conditions of Testing 

A multistage design for data collection began in Honduras with the administration of 

written questionnaires (see Appendix A) to returned Honduran participants. From links 

established by trainees a second questionnaire (see Appendix B) was administered to 

second generation learners. During this stage, the primary link was verified and a third 

generation was requested of the second generation learner. Questionnaires (see Appendix 

B) were distributed to third generation learners who were asked to verify the second 

generation, and produce a list of fourth generation learners. 
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The following is a synopsis of the data collection process: 

The first phase of the study was spent in Washington, DC at the office of Aguirre 

International, Incorporated. The researcher conducted a review of their documents for 

pertinent information including subject selection. 

To collect data, the researcher spent ten days in Honduras; from 23 May to 2 June 1994. 

24 May. In Tegucigalpa, the researcher met with USAID/Honduras Mission officers, Jeff 

Landsdale from the USAID/CAPS office and Janet Kerley from Aguirre International. 

We discussed research intents and the availability of support from both offices and made 

plans for the researcher to travel, with one of the eight sample members on the primary 

level, to Trujillo, Colon. 

25 May. Traveled to Trujillo, Colon. The researcher had the opportunity to spend several 

hours with one of the returned trainees. Discussed the training and her and the other 

seven team members' actions since their return. Also, the nature of the researcher's study. 

26 Mav. Met with seven of the eight returned trainees chosen as primary level sample 

members. The seven were conducting a seminar to 56 primary school teachers in one of 

the barrios of Trujillo. Explained objectives of the study and handed out questionnaires 

to the returned trainees. Distributed twelve questionnaires to second generation learners 

who were trained by the team of eight. Most taught at the Milagrosa school. Collected 

second generation questionnaires in the afternoon. Also, distributed remaining 

questionnaire to other trainee who had come to visit the ongoing seminar. 
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27 May. Was available to answer any questions that the trainees had about the 

questionnaires. Collected six of the eight primary generation questionnaires. Made 

arrangements for the two others to be sent to the CAPS office in Tegucigalpa or to the 

researcher's home in the U. S. Travelled to Sonaguera, Colon with one of the eight 

trainees, in the afternoon. That night, with one of the third generation members, went 

door-to-door explaining study and questionnaire. 

28 May. Contacted more third generation learners, explained study and questionnaire, 

and waited for them to fill out questionnaire. Collected other questionnaires distributed 

previously. The researcher return to Trujillo in afternoon. 

30 May. Reviewed notes and questionnaires. 

31 May. Travelled to Tegucigalpa. Met with four of the 15 invited small-enterprise 

trainees. They had a lot of trouble understanding the study and questionnaire. The 

component "multiplier effect" was not a part of their training. Researcher decided that, 

although they met established criteria, the study was not applicable to their situation. Due 

to the competitive nature of their work, it would be counter-productive for them to pass 

on any of the training information. Researcher rules out possibility of multi-case design 

to concentrate on obtaining information from other teacher training participants. 

1 June. Arranged to accompany a US AID officer on a visit to a returned trainee, meeting 

established criteria, teaching in a rural village. Questionnaire extended to include 

information on students' parents' involvement in education process. Parents seen as third 
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generation learners. Made arrangements for teacher to mail completed questionnaire to 

researcher in U. S. 

2 June. Returned to U. S. 

Data Analysis 

Data analysis focused on bringing an heuristic description of the situation to the reader. It 

sought to draw out relationships between the variables under study for the reader to 

judge useful or not to her/his situation. 

Relational analysis was used to determine the effects of 1.) the nature of the relationship 

between the source and receiver, and 2.) the decay of information on the multiplication 

of information. The triad first-second-third generation was used as the unit of analysis. 

Analysis methods focused on the frequency of occurrences of each variable. Tie strength, 

multiplexity and information decay were the dependent variables analyzed. 

Tie strength was measured by relationship. Strong ties included members of the nuclear 

family: Sister/brother, child, grandparent, parent, and wife/husband. Intermediate ties 

included members of the extended family: Cousin, aunt/uncle, niece/nephew, and 

in-laws. Weak ties included all other responses: Neighbor, fellow worker, friend, 

student's parent, boss, and student. The choice "group" was analyzed separately or 

included in with weak ties, depending on the result required. 
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Multiplexity was measured by combining the number of choices in the relationship 

section and occupation - teacher. These tabulations were used in an attempt to triangulate 

the method of analyzing tie strength. 

Information decay was estimated by tabulating the number of topics communicated at 

each remove (primary to secondary, secondary to tertiary, third to fourth). Second and 

third generation questionnaires also included questions on which topics the source 

communicated as well as which topics the receiver had used or intended to use. 



CHAPTER FOUR 

RESULTS AND DISCUSSION 
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This chapter presents information on the results of this study and a discussion of their 

applicability to the population studied: Testing of the hypothesis; results of pilot test 

questions: analysis and tables; tie strength and number of topics discusses; multiplexity 

and homogeneity; information decay; outcome measures; strengths of the method; 

response error of the tested instruments; methodological limitations within the study, 

and; limitations of the method itself. 

Testing of the Hypothesis 

The hypothesis has been stated: Communication network analysis is an appropriate 

method to measure the multiplier effect and the degree of information decay of 

participant training efforts. The five steps taken to test the hypothesis began with a 

review of relevant literature followed by the creation, application, analysis and 

refinement of a methodology suitable to measure the multiplier effect and the degree of 

information decay of participant training efforts. 

Literature produced by participant training evaluation institutes and donor agencies 

revealed little information on methodology used to assess the multiplier effect and even 

less information on the measurement of the decay of information. 

The method introduced in this study approaches impact evaluation by documenting the 

impact of participant training as it courses through the returned trainees' social and work 
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network. In this case, impact may be identified by determining the extent to which 

training efforts have multiplied or ceased. A multiplied effect is the dissemination of 

new information or ideas beyond a trained individual and into their community. One way 

to conduct an impact evaluation is to look at the flow of information stemming from the 

trained individual. Communication network analysis provides the tools to accomplish 

this. 

The literature review showed that network analysis has been applied to a wide variety of 

circumstances and to different ends. Network analysis was found in one case to be a 

direct evaluation of the workings of a network (Engelberg, 1980). The evaluation 

focused on the movement of individuals through a service network and, therefore, 

produced information on the effectiveness of the organizations involved. It gave no 

insight into the flow of a body of information; the flow of a literal body was documented. 

The review revealed an area of communication network studies that focused on the 

dissemination of innovations through social networks (Becker, 1970; Sharma, Pathria & 

Karmeshu, 1983; Liu & Duff, 1972; Gore & Lavaraj, 1987; Katz, 1962; and Strang, 

1991). One approach focuses on the relationship between the source and receiver of 

information (Rogers & Bhowmik, 1970-1971; Strang, 1991; Liu & Duff, 1972; and 

Johnson, 1986). Contrary to another approach to diffusion, through the use of 

mathematical formulas, these studies concentrate on social structure. This focus on social 
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structure was used as the basis for the development of a communication network analysis 

method suitable for an evaluation of the multiplier effect and information decay. 

Evaluation questions that focus on the impact of training as it expresses itself through a 

returned trainee's network may be formed as follows: 1.) Who were the intended targets? 

2.) Who are trainees communicating with about the training? 3.) Are trainees reaching 

intended targets? 4.) Who else are they communicating with about the training, beyond 

the intended targets? 

A strength of communication network analysis is that it allows evaluators to answer 

these objective-related questions. 

The second step taken to address the hypothesis was the creation of a methodology, 

based on communication network analysis, that could evaluate the multiplier effect and 

information decay. The social structure approach to communication network analysis 

presents several different ways to record structure (see Appendix C for literature source 

of each question) that are applicable to the circumstances presented in this study. 

The third step taken to address the hypothesis was to apply the developed methodology 

to a group of returned participants. The steps taken to carry out this portion of the study 

are detailed in Chapter Three. 
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The fourth step, data analysis, served to further test the applicability of communication 

network analysis as an evaluation tool for the multiplier effect and information 

dissemination. Data analysis showed pertinent information concerning both the 

mechanics of the multiplier effect and information decay as well as strengths and 

weaknesses of the questionnaires . 

Results of Pilot Test of Questionnaires: Analysis and Tables 

Frequency tables, charts and explanations of these graphics were generated to gain 

insight into the mechanics of a multiplier effect and the ensuing information decay. The 

topics covered are as follows: Tie strength; Tie strength and number of topics discussed; 

Multiplexity and homogeneity, and; Information decay. 

Data analysis also gave insight into the 

mechanics of a multiplier effect and the 

ensuing information decay. The developed 

methodology demonstrated that weak ties 

were appreoaced more often than 

intermediate or strong ties for the 

communication of information 

(Figures 4.1,4.2 and 4.3). Figure 4.1. Tie Strength: First Generation. 

First Generation 

Strong Intermediate 

Tie Strength 

Weak 
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One of the USAID-stated goals of the training, that there be a multiplication of initial 

efforts, was met. Specifically, the returned eight teachers have remained organized as a 

group and have taught seminars. 

Moreover, all segments that were 

introduced to them at the training institute 

were taught, in varying degrees, at 

seminars they conducted in Honduras. 
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Figure 4.2. Tie Strength: Second Generation 

The major outlet for information 

dissemination was through seminars 

(Figure 4.4). Seminars were given by 

the returned team of eight to primary 

school teachers in Trujillo and 

Sonaguera. Seminars lasted from two to 

four days and included all topics of 

training that were covered in the Figure 4.3. Tie Strength: Third Generation 

United States. Of those directly taught by the team of eight, some formed teaching 

groups and taught on their own or with the assistance of one of the eight. 

Third Generation 

Intermediate 

Tie Strength 

Weak 
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Berta — TEAM OF 8 

Trujillo 100 Sonagera 30 Trujillo 56 

25-27 May 1994 

Primary Generation 

Second Generation 

SEMINARS 

Figure 4.4. Dissemination paths by location, date and number of individuals trained in 
groups. 

Tie Strength and Number of Topics Discussed 

A combination of tie strength and number of topics discussed at each remove illustrates 

how information decay relates to tie strength. First generation learners (Table 4.1) most 

often discussed one topic. Nearly twice as often, first generation learners approached 

weak ties over strong. 

Tie 
Strength 

Number of Topics Discussed - First Generation as Source Tie 
Strength 1 topic all of seminar 2 topics 3 topics 4 topics total 

weak 28 10 5 2 1 36 

intermediate 5 1 1 1 1 8 

strong 15 2 4 0 0 19 

total 48 (subtotal of 1 topic) 
13 

10 3 2 63 

Table 4.1. Frequency of number of topics discussed by first generation as source 
in relation to tie strength. Group as relationship excluded. Employment not considered. 

Frequency missing = 4. 
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Due to coding decisions, a choice of "all of my experience" or "topics of the seminar" 

counted as one variable: All. Therefore, analysis of the communication of one topic is 

misleading at times. Of the 48 times that one topic was communicated, 13 times the one 

topic was "all" (Table 4.1, column 3). Of those 13, ten were weak ties, one was 

intermediate, and two were strong ties (Figure 4.5). Of the weak ties, three were group 

settings. It is not clear if the mention of "group" three times was and indication of three 

different groups, or trainees all mentioning a group that they team-taught. This does 

indicate, though that a higher number of topics (than shown in column four, Table 1) was 

communicated to a considerable amount of people. 

STRONG TIE 

ALL OF 

SEMINAR 

13 

/ 
1 TOPIC 

48 

ALL OF 

SEMINAR 

13 

/ 
INTERMEDIATE TIE 

1 

1 TOPIC 

48 

ALL OF 

SEMINAR 

13 S 

INTERMEDIATE TIE 

1 

10 

GROUP SETTING 
3 X number in 

each group 

Figure 4.5. Implications of "All" choice of topics combined with "Group" as recipient. 

Second generation learners (Table 4.2) discussed one topic twice as often as two and 

most frequently with weak ties. At the time of the study, three second generation learners 

(as implied by three "zero topics") had not communicated with anyone else about the 

topics. These individuals are constraints in the multiplier network. 
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Tie 
Strength 

Number of Topics Discussed - Second Generation Source Tie 
Strength 0 topics 1 topic 2 topics 3 topics 4 topics total 

weak 3 14 7 0 0 24 

intermediate 0 0 1 0 0 1 

strong 0 1 0 0 0 1 

total 3 16 8 0 0 26 

Table 4.2. Frequency of number of topics discussed by second generation as source 
in relation to tie strength. Group as relationship excluded. Employment not considered. 

Third generation learners (Table 4.3) most often discussed one topic. Communication 

was more often with weak ties. Third generation approached strong ties more often than 

did second, less so than first. 

Tie 
Strength 

Number of Topics Discussed - Third Generation Source Tie 
Strength 0 topics 1 topic 2 topics 3 topics 4 topics total 

weak 4 12 0 0 0 16 

intermediate 0 4 0 0 0 4 

strong 0 5 0 0 0 5 

total 4 21 0 0 0 25 

Table 4.3. Frequency of number of topics discussed by third generation as source 
in relation to tie strength. Group as relationship excluded. Employment not considered. 

Multiplexity and Homogeneity 

Multiplex relationships (Table 4.4) were used as another way of determining tie strength. 

A sum of the number of relationships chosen and the occupation "teacher" was used to 

determine a multiplexity strength: zero signifying low, three high. Unexpected results 

show highest multiplexity for weak tie strength. These results are contrary to what was 
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suggested in the review of literature. Rather than concluding that this was a unique 

situation, it is more likely that the reliability of the question was of concern. 

GENERATION MULTIPLEXITY 
STRENGTH 

TIE STRENGTH MULTIPLEXITY 
STRENGTH 

STRONG INTERMEDIATE WEAK total 

0 0 0 2 2 

FIRST 
1 11 3 16 30 

FIRST 
2 8 5 20 33 

3 0 0 2 2 

total 19 8 40 67 

0 0 0 4 4 

SECOND 
1 0 1 8 9 

SECOND 
2 1 0 12 13 

3 0 0 0 0 

total 1 1 24 26 

0 0 0 5 5 

THIRD 
1 3 2 6 11 

THIRD 
2 2 2 5 9 

3 0 0 0 0 

total 5 4 16 25 

Table 4.4. Using the profession "teacher" as the dependent variable, this table shows the 
multiplexity of relationships and sums of the number of relationships chosen. 

Information Decay 

Information collected on the decay factor revealed an interesting pattern. As the 

information flow was documented from first to second and fourth generations, remarks 

about what was learned, what was taught and what was or would be used became more 
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specific. Unfortunately, due to a lack of information about the specific components of 

the training, a trace cannot be made from specific to general for a better idea about how 

each piece was modified to include what was important to the individual or cultural 

situation. For instance, it would be of some use to know the main topic from where the 

phrases "how to plan a class" and "how to involve children in learning" came. This 

would yield a better indication of the power of each of the main topics to stand alone and 

as applicability. 

Beginning with the first generation, information decay was traced throughout the 

multiplier network (Table 4.5). In most cases, certain separate topics of the training were 

discussed, but not all topics. Because the training offered diverse subjects such as 

leadership skills, educational materials development, cooperative learning, and team 

teaching, training topics were able to stand alone when not communicated as a whole or 

by the original learners. 

Analysis highlighted those topics that were able to hold up on their own (Table 4.5). 

Topics that were passed along through several individuals or groups as separate topics 

from the entire context of the training are presumed to be topics that can withstand 

individual interpretation and still be valuable. Without knowing more about the nature of 

these topics or the usefulness of them to the recipient, it is difficult to say exactly why 

they were carried on. 
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TOPIC 1st to 
2nd 

what 2nd 
heard 

2nd to 
3rd 

what 3rd 
heard 

3rd to 
4th 

cooperative learning 15 12 9 4 6 

personal performance 3 0 0 0 0 

SQA 0 1 0 8 2 

involving students' parents 13 9 8 1 0 

development of teaching 
materials 

6 3 0 0 0 

all 13 0 0 0 0 

some of ideas/general 0 1 1 0 3 

education in Honduras 2 0 0 0 0 

positive effect of training on life 7 0 0 0 0 

experience America 2 0 1 0 0 

process of teaching/learning 6 2 4 1 2 

centers of interest 5 1 0 1 0 

leadership/motivation 5 0 0 0 0 

education in U.S. 1 0 0 0 0 

others, etc. 2 0 0 0 0 

lenguaje integral 3 1 0 1 1 

application of new methods 3 0 0 0 0 

effects of teacher on child 3 2 2 0 2 

formation of teaching teams 1 4 6 3 5 

Table 4.5. Frequency table of information decay and popularity 
of communicating each topic. 

Note highlighted cells indicating topics most frequently communicated. 

From raw data only, it was not possible to infer about the quality of information passed 

from source to receiver. Because the extent of homogeneity was unknown, 

socio-cognitive similarity and, therefore, the ease with which the reception of 

information occurred, was unknown. The similarity of profession coupled with the 
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subject matter transferred may give some indication that the information was understood 

between first and second; and, second and third. To start, there was a concern about the 

applicability of the information from training agency to first generation learner. For 

instance, through informal discussion about the intentions of this study, several first and 

second generation learners expressed concern about the cost of materials needed for 

developing teaching materials as outlined in the training. Funding for the purchase of 

materials must come out of the teachers' own pockets. 

The fifth step, to refine the methodology for future application, brought about a modified 

version of both questionnaires (see Appendix C). More attention was paid to information 

decay and to establishing the source-receiver relationship based on strength of tie and the 

degree of homophily/heterophily. This step is covered thoroughly in Chapter Five. 

Outcome Measures 

The dependent variable in the study was the multiplier effect. The multiplier effect was 

measured by the relationship between it and the independent variables. The independent 

variables were tie strength and information decay. Both are attribute variables. Tie 

strength (strong, intermediate, weak) was measured by variables of closeness, 

multiplexity, intransitivity, cognitive similarity, heterogeneity/homogeneity. Information 

decay was measured by the number of topics each remove listed as those learned from 

the preceding generation and those passed to the following generation. 
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Strengths of the Method 

Overall, communication network analysis allows the exploration of how individuals' 

"relations serve as both limitations and opportunities for their actions and, therefore, for 

their personal psychological development (Scott, 1991, p. 9)." While participant training 

seeks to offer a method of sustainable innovation introduction, communication network 

analysis is a method to document this occurrence. 

Response Error of the Tested Instruments 

Overall questionnaire structure, specifically the type of questions, was not accurate in 

measuring the two primary independent variables: tie strength and information decay. 

Due to financial limitations, the study cannot be repeated to compensate for this 

oversight. 

Respondent errors were apparent in one question: "What other topics do you discuss with 

source?" The question generated a list of training topics rather than topics such as family, 

finance, work, politics, religion, etcetera. The question was asked as a measure of 

closeness between source and receiver. Instead, the answers given were perceived as 

documentation of information decay. 
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Methodological Limitations within the Study 

Several attempts were made to gain a list of topics covered for the training of the eight 

Honduran teachers. However, the training institution did not supply this list. The decay 

of information could not be properly implied without an understanding of the nature of 

the  in i t i a l  body  o f  in format ion  ( see  p .  71) .  

While the first section of the returned participant questionnaire was designed to get an 

idea of the social-structural context within which the multiplier network took place, 

questionnaire design was not strong enough to do so. Relational analysis would have 

been stronger had there been a base understanding of the social-structural context 

(Knoke & Kuklinski, 1982). 

Limitations of the Method Itself 

Social network analysis has an inherent weakness that should be taken into account when 

forming questionnaire questions and analyzing data. Especially noteworthy when 

conducting research in a culture other than one's own, is the fact that different cultures 

interpret common words to mean unequal things (van der Poel, 1993; Yum, 1984). It is 

important to leave enough room for the informant to give a definition of the extent of 

relationship indicators such as "friendship." And for the researcher to not assume that a 

sister is a strong tie. By asking questions that will extract tie strength information from a 

variety of directions (i.e. multiplexity, closeness, intensity, and intimacy), the resulting 
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analysis will have a stronger base. Tie strength interpretation weakness1, possible at both 

the questioning and analytical ends, may be overcome by a multi-dimensional measure 

of tie strength indicators and predictors that will allow the examination of the range of 

meanings of each tie (Fine & Kleinman, 1983). 

Recall is another weakness. The researcher can limit the detrimental effects of recall by 

providing cues to the respondent (Knoke & Kuklinski, 1982). Cues include limiting the 

time frame or breaking down questions to approach one event or location at a time. If 

possible, triangulation of data collection methods can also help to defray reliability 

concerns. 



CHAPTER FIVE 

RESEARCH SUMMARY AND 
RECOMMENDATIONS FOR FUTURE STUDIES 



This chapter contains a research summary; implications recommendations for future 

studies; rationale for modified questions, and; further recommendations for future 

studies. 

Research Summary 

The results of this research suggest that communication network analysis is a promising 

method for measuring the multiplier effect and information decay in a participant 

training evaluation. It is suggested as a complement to the many different evaluation 

practices in use by each evaluation agency. 

Communication network analysis is a generic form of analysis and may be used to 

evaluate the multiplier effect and information decay of participant training regardless of 

the topic of training. Prior research has shown that communication network analysis is 

applicable under different circumstances. Because the unit of analysis is the relationship 

between source and receiver-social structure, the innovation being disseminated and the 

setting of this dissemination is relevant on but a minor scale. Relevancy is noted when 

forming questions. The cultural setting of the study may prompt different understandings 

of commonly used terms such as "friend" (Yum, 1984, p. 111). Therefore, questions 

must be open enough for cultural explanation, but closed enough to fit within the final 

analysis of social structure terminology (i.e. density and centrality). 
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Communication network analysis, used in conjunction with other methods of evaluation, 

may directly benefit the first generation in their efforts to multiply their new knowledge. 

Future training may include instruction on source-receiver relationship and information 

type, and the effect that these variables may have on future transmittal and decay of 

information. With this, pro-action techniques may be employed to target individuals 

most likely to once again transfer the information. 

A body of information within the study of communication network analysis suggests 

how innovation flows through social networks (Rogers, 1979, 1983). The use of this 

information in participant training is twofold: Training and evaluations are both suited to 

modifications presented in communication network analysis. This study investigated a 

multiplier effect that was put into action without any particular knowledge of 

communication network analysis. Data showed an inclination towards dissemination 

through weak ties. Planned cultivation of natural tendencies in this direction would most 

likely heighten the effect. Training on the workings of communication networks could 

serve to further strengthen the multiplier effect and lessen information decay. 

The benefits of including communication network analysis questions in evaluations of 

participant training are numerous. Benefits are directed at improving training. 

Understanding the socio-cognitive basis that permits effective and continuous 

information transfer is applicable to enhancing training content and direction. With 
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knowledge of the decay of certain types of information as it flows through different 

relationships within a network is also useful. Subjects may be packaged to travel better 

as pieces or the whole may be refined so that as little of the basic concept as possible is 

lost through heterophilous relationship-based communications. 

Implications and Recommendations for Future Studies 

A refinement of the two questionnaires, based on the analysis of the first set, completes 

the set of propositions for testing the hypothesis. Recommendations for future studies are 

fueled on previous analysis and questionnaire refinement and based on information 

presented in the review of literature. 

There were two inquiries within this study; the multiplier effect and information decay. 

The multiplier effect is part of proof positive of the longevity of initial training efforts. 

Before training can be applied and multiplied, it must first be transferred from one 

individual to another. This act of transfer is as key to successful implementation as is the 

applicability of the topic to the situation at hand. Successful communication often relies 

on the relationship between the sender and receiver as well as with certain pertinent 

qualities of the receiver. If the receiver of information is ill adept to apply it, training 

efforts are unlikely to be multiplied. Focusing on this relationship by using 

communication network analysis will allow evaluators to document the multiplier effect. 
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Granovetter (1973, p. 1361) defines tie strength as "a combination of the amount of time, 

the emotional intensity, the intimacy (mutual confiding), and the reciprocal services 

which characterize the tie." Structural components of the relationships that make up a 

network may be used as indicators of tie strength. Marsden & Campbell (1984) proposed 

that indicators are components of tie strength and should be used in favor of predictors 

when investigating the strength of a relationship tie. Indicators such as closeness, 

frequency and duration were tested in Marsden and Campbell's (1984) work. Closeness 

was found to be the best indicator, while frequency and duration were found to be 

confounding. Predictors are merely aspects of relationships and are related to, but not 

components of tie strength. Because predictors relate poorly to tie strength, it is 

suggested (Marsden & Campbell, 1984) that they not be used to designate tie strength. 

However, in efforts to triangulate and, therefore, strengthen data collection techniques, a 

combination of indicators and predicators can be used to assign strength to ties. 

Rationale for Modified Questionnaires 

The modified first generation questionnaire (Appendix C) contains questions that have 

been designed to illicit distinct types of information: Tie Strength; Information Decay; 

Delivery, and; Demographic Information. Questions in the first section, Tie Strength, 

have been designed according to suggestions and methods used in the works of: Burt 

(1984, 1987); Carley (1989); Fine and Kleinmen (1983); Granovetter (1973, 1979, 

1982); Marsden and Campbell (1984); Rogers (1983); Rogers and Bhowmik 
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(1970-1971). Section two, Information Decay, is intended to begin the tracking of 

information decay. Section three, Delivery, was designed to document the channels of 

Information and influence that were a part of the multiplier effect (Katz, 1963). Section 

four, Demographic Information, was designed as a base for tie strength indicators and 

predictors such as socio-cognitive similarity (Burt, 1984). 

The modified second/third generation questionnaire (Appendix C) contains five sections: 

Acknowledgment of Contact and Decay; Tie Strength; Decay; Delivery, and; 

Demographic Information. Section one, Acknowledgment of Contact and Decay, is used 

as an indication of tie strength (Friedkin, 1980). This section also contains questions to 

determine decay at the first remove. Sections two, three, four and five are based on the 

same references used in the first generation questionnaire. 

Further Recommendations for Future Studies 

A weakness in the method proposed in this research is the exclusion of those not 

mentioned in the returned trainee's multiplier network. Knoke and Kuklinski (1982) see 

these individuals as the "structural holes." Information on the individuals not included as 

receivers of training information-absent ties, but present in the trainee's 

communication/social network, may give a different understanding of innovation 

diffusion. This would be possible by conducting a study that first documented the 

trainees social/communication network, then pulled from that their multiplier network. A 
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comparison of the two may produce new insight on the choices that a trainee makes 

when disseminating information. 
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APPENDIX A 
First Generation Questionairre. English and Spanish Versions. 

First Generation Questionnaire - English 

QUESTIONNAIRE FOR RETURNED PARTICIPANTS OF HOPS TRAINING 

You have been selected from a group of returned trainees, trained in Education 
methodology, to have the opportunity to complete this questionnaire. I am a graduate 
student at the University of Arizona in the United States. I am interested in 
communication networks. This information will help me understand about the 
effectiveness of the HOPS and CAPS programs. Your answers will be used only in 
statistical components; neither your name nor the names and relationships that you give 
will be used without your authorization. Please respond to the questions in the best 
manner possible. 

1. How many of the following do you have? 

brothers/sisters 
cousins 
aunts/uncles 
children 
grandparents 

2. Of those above, with whom have you spoken most frequently in the past two months? 

Name 
Relationship 
How long ago was the conversation? 
Topic of the conversation 

Name 
Relationship 
How long ago was the conversation? 
Topic of the conversation 

Name 
Relationship 
How long ago was the conversation? 
Topic of the conversation 



Name 
Relationship 
How long ago was the conversation? 
Topic of the conversation 

Name 
Relationship 
How long ago was the conversation? 
Topic of the conversation 

3. Since you returned from training, have you spoken to any of the family members 
mentioned above about what you learned during the training? 

YES 
NO (Please continue to question 3b) 

3a. If the answer is YES, please fill out the following: 

Name 
Employment of this person 
Was the conversation on an individual or group level? 
What idea or skill from the training did you speak of? 

Was the conversation planned? 

Name 
Employment of this person 
Was the conversation on an individual or group level? 
What idea or skill from the training did you speak of? 

Was the conversation planned? 

Name 
Employment of this person 
Was the conversation on an individual or group level? 
What idea or skill from the training did you speak of? 

Was the conversation planned? 

Name 
Employment of this person 
Was the conversation on an individual or group level? 
What idea or skill from the training did you speak of? 

Was the conversation planned? 



Name 
Employment of this person 
Was the conversation on an individual or group level? 
What idea or skill from the training did you speak of? 

Was the conversation planned? 

Name 
Employment of this person 
Was the conversation on an individual or group level? 
What idea or skill from the training did you speak of? 

Was the conversation planned? 

3b. If the answer is no, why not? (Please check all that are applicable) 
The information was not interesting or of help to members of my family. 
I intend to speak with them in the future about what I have learned. 
There is not the financial means nor are there materials. 
Other (please explain) 

4. Since you have returned from the training, have you shared new skills or ideas with 
neighbors, friends, co-workers or other members of your community (such as women's 
groups, youth groups, or church groups)? 

YES 
NO 

If the answer is YES, please fill in the following: 

Name 
Employment 
Relationship (neighbor, co-worker, friend, other) 
Topic of conversation 
What other things do you discuss with this person? 

Name 
Employment 
Relationship (neighbor, co-worker, friend, other) _ 
Topic of conversation 
What other things do you discuss with this person? 



Name 
Employment 
Relationship (neighbor, co-worker, friend, other) 
Topic of conversation 
What other things do you discuss with this person? 

Name 
Employment 
Relationship (neighbor, co-worker, friend, other) 
Topic of conversation 
What other things do you discuss with this person? 

Name 
Employment 
Relationship (neighbor, co-worker, friend, other) 
Topic of conversation 
What other things do you discuss with this person? 

Name 
Employment 
Relationship (neighbor, co-worker, friend, other) 
Topic of conversation 
What other things do you discuss with this person? 

5. Please describe the students that you teach: 

How many students? 
Approximate age of the students 
Do you take the students on field trips? Explain 

6. Have you communicated ideas or skills learned in training to people or in manners not 
mentioned above? 

YES 
NO 

If the answer is yes, please fill in the following: 
Name 
Relationship 
Idea or skill communicated 
Communication manner (group, seminar, other [explain]) 



Name 
Relationship 
Idea or skill communicated 
Communication manner (group, seminar, other [explain]) 

Name 
Relationship 
Idea or skill communicated 
Communication manner (group, seminar, other [explain]) 

Name 
Relationship 
Idea or skill communicated 
Communication manner (group, seminar, other [explain]) 

Name 
Relationship 
Idea or skill communicated 
Communication manner (group, seminar, other [explain]) 

7. Of the people mentioned above, please list five that you believe would be interested 
answering a questionnaire similar to this questionnaire. 

Name 
Relationship 
Address 
Employment 
Telephone number 

Name 
Relationship 
Address 
Employment 
Telephone number 

Name 
Relationship 
Address 
Employment 
Telephone number 



Name 
Relationship 
Address 
Employment 
Telephone number 

Name 
Relationship 
Address 
Employment 
Telephone number 

8. Do you give your permission to use your name if I contact any of the five people 
mentioned above to complete a questionnaire like this? 

YES (Your name ) 
NO 

Thank you for your participation. 
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First Generation Questionnaire - Spanish 

CUESTIONARIO PARA LOS EX-BECARIOS DE CLASP 

Ud. ha sido seleccionado(a) de un groupo de expecarios de Educacion para tener la 
oportunidad de completar este cuestionario. Soy una estudiante posgraduada de la 
Universidad de Arizona en los EE.UU. Esta informacion ayudara a me para que aprenda 
sobre la efectividad de los programas de HOPS y CAPS. Sus repuestas seran utilazadas 
solo en los componentes estadisticos; no se divulgeran su nombre ni los nombres y 
relaciones que proporcione Ud. sin autorizacion. Por favor, responda a las preguntas en la 
mejor manera que le sea posible. 

1. Cuantos de los siguentes tiene Ud.? 

hermanos 
primos 
tios 
hijos 
abuelos 

2. De los arriba, con quienes ha hablado Ud., lo mas frequentamente, dentro de los 
ultimos dos meses? 

Nombre/Apellido 
Parentesco 
Hace cuanto tuvo lugar la conversacion? 
Tematica de la conversacion 

Nombre/Apellido 
Parentesco 
Hace cuanto tuvo lugar la conversacion? 
Tematica de la conversacion 

Nombre/Apellido 
Parentesco 
Hace cuanto tuvo lugar la conversacion? 
Tematica de la conversacion 

Nombre/Apellido 
Parentesco 
Hace cuanto tuvo lugar la conversacion? 
Tematica de la conversacion 
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Nombre/Apellido 
Parentesco 
Hace cuanto tuvo lugar la conversacion? 

Tematica de la conversacion 

3. Desde que volvio de la instruccion, ha hablado Ud. a cualquiera de las personas que 
menciono Ud. anteriormente sobre lo que aprendio durante el entranamiento? 

SI 
NO (Por favor, vaese la pregunta 3 b abajo) 

3a. Si la repuesta es si, por favor rellene los siguente: 

Nombre/Apellido 
El empleo de esta persona 
Fue la conversacion en un ambiente de individuo o de grupo? 
De que aptitud o idea del entranamiento hablaron? 
Era planeada o no planeada la conversacion? 

Nombre/Apellido 
El empleo de esta persona 
Fue la conversacion en un ambiente de individuo o de grupo? 
De que aptitud o idea del entranamiento hablaron? 
Era planeada o no planeada la conversacion? 

Nombre/Apellido 
El empleo de esta persona 
Fue la conversacion en un ambiente de individuo o de grupo? 
De que aptitud o idea del entranamiento hablaron? 
Era planeada o no planeada la conversacion? 

Nombre/Apellido 
El empleo de esta persona 
Fue la conversacion en un ambiente de individuo o de grupo? 
De que aptitud o idea del entranamiento hablaron? 
Era planeada o no planeada la conversacion? 

Nombre/Apellido 
El empleo de esta persona 
Fue la conversacion en un ambiente de individuo o de grupo? 
De que aptitud o idea del entranamiento hablaron? 
Era planeada o no planeada la conversacion? 
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Nombre/Apellido 
El empleo de esta persona 
Fue la conversacion en un ambiente de individuo o de grupo? 
De que aptitud o idea del entranamiento hablaron? 
Era planeada o no planeada la conversacion? 

3b Si la repuesta es no, por que no? (por favor, indique todos que sean aplicables) 
La informacion no les interesaria o ayudaria a los miembros de mi familia. 
Tengo la intencion de hablar con ellos en el futuro sobre lo que aprendi. 
No eran asequibles los recursos fmancieros u otros materiales. 
Otra razon (por favor, explique) 

4. Desde que regreso del entrenamiento, ha compartido nuevas aptitudes o ideas con los 
vecinos, los amigos, los colaboradores u otros miembros de su comunidad (tales como 
grupos para mujeres, groupos para los jovenes, o grupos de la iglesia)? 

SI 
NO 

Si la repuesta es si, por favor rellene la siguente: 

Nombre/Apellido de la persona 
El empleo de este persona 
Relacion (vecino, colaborador(a), amigo(a), otro(a)) 
Tematica de que Uds. hablaron 
Cuales otras cosas discutio Ud. con esta persona? 

Nombre/Apellido de la persona 
El empleo de este persona 
Relacion (vecino, colaborador(a), amigo(a), otro(a)) 
Tematica de que Uds. hablaron 
Cuales otras cosas discutio Ud. con esta persona? 

Nombre/Apellido de la persona 
El empleo de este persona 
Relacion (vecino, colaborador(a), amigo(a), otro(a)) 
Tematica de que Uds. hablaron 
Cuales otras cosas discutio Ud. con esta persona? 



Nombre/Apellido de la persona 
El empleo de este persona 
Relacion (vecino, colaborador(a), amigo(a), otro(a)) 
Tematica de que Uds. hablaron 
Cuales otras cosas discutio Ud. con esta persona? 

Nombre/Apellido de la persona 
El empleo de este persona 
Relacion (vecino, colaborador(a), amigo(a), otro(a)) 
Tematica de que Uds. hablaron 
Cuales otras cosas discutio Ud. con esta persona? 

Nombre/Apellido de la persona 
El empleo de este persona 
Relacion (vecino, colaborador(a), amigo(a), otro(a)) 
Tematica de que Uds. hablaron 
Cuales otras cosas discutio Ud. con esta persona? 

5. Por favor, describa los estudiantes a que ensena. 

Cuantos estudiantes? 
Edad aproximada de los estudiantes. 
Dirige Ud. excursiones o dias del campo? _ 

6. Ha comunicado Ud. ideas o aptitudes generadas por la instruccion a personas o en 
maneras no mencionadas anteriormente? 

SI 
NO 

Si la repuesta es si, por favor rellene la siguente: 

Nombre/Apellido 
Relacion 
Aptitud o idea comunicada 
Manera en que fue comunicado la capacitacion (en groupo, un semanirio, otro 
[explique]) 



Nombre/Apellido 
Relacion 
Aptitud o idea comunicada 
Manera en que fue comunicado la capacitacion (en groupo, un semanirio, otro 
[explique]) 

Nombre/Apellido 
Relacion 
Aptitud o idea comunicada 
Manera en que fue comunicado la capacitacion (en groupo, un semanirio, otro 
[explique]) 

Nombre/Apel 1 ido 
Relacion 
Aptitud o idea comunicada 
Manera en que fue comunicado la capacitacion (en groupo, un semanirio, otro 
[explique]) 

Nombre/Apellido 
Relacion 
Aptitud o idea comunicada 
Manera en que fue comunicado la capacitacion (en groupo, un semanirio, otro 
[explique]) 

7. De las personas que Ud. ha indicado en las preguntas arribas, porfavor especifique 
cinco que cree Ud. que tendrian interes en contestar un cuestionario parecido a este. 

Nombre/Apellido 
Relacion 
Domicilio 
Empleo 
No de telefono 

Nombre/Apellido 
Relacion 
Domicilio 
Empleo 
No de telefono 
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Nombre/Apellido 
Relacion 
Domicilio 
Empleo 
No de telefono 

Nombre/Apellido 
Relacion 
Domicilio 
Empleo 
No de telefono 

Nombre/Apellido 
Relacion 
Domicilio 
Empleo 
No de telefono 

8. Tengo yo su permiso para usar su nombre si me pongo en contacto con cualquiera de 
las cinco personas arriba para que complete un cuestionario parecido a este? 

SI ( Como se llama Ud.? ) 
NO 

MUCHAS GRACIAS POR SU PARTICIPACION 
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APPENDIX B 
Second/Third Generation Questionnaire. English and Spanish Versions. 

Second/Third Generation Questionnaire - English 

You have been identified by a member of your community as a teacher trained, during the 
multiplier effect, by returned participants of training in the U. S. I am a graduate student 
at the University of Arizona. This information will help me to learn about the 
effectiveness of the HOPS and CAPSII programs. Your answers will be used only in a 
statistical study; I will not divulge your name nor the names and relationships of the 
persons that you reveal, without your authorization. Please respond to all of the questions 
in the best manner possible. 

1. Do you remember the conversation, seminar or workshop in which ideas or skills were 
communicated by ? 

yes 
no 

If the answer is yes, please fill out questions two through six. 
If the answer is no, please return the questionnaire to the person that gave it to you. 

2. What were the ideas or skills communicated? 

3. Was the interaction only between you and the person indicated above, or was it in a 
group or seminar? Explain. 

4. Was this interaction planned or unplanned? 
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5. Have you used any of the ideas or skills that the person indicated above presented? 
yes 
no (Why not? ) 

If the answer is yes, please complete the following questions. 

5a. What were the ideas or skills? 

5b. Have you told another person about these ideas or skills? 
yes 
no 

If you have told another person, please fill in the following: 
Name of the person 
Relationship (co-worker, neighbor, friend, family member) _ 
Employment 
What idea or skill did you speak about? 

Name of the person 
Relationship (co-worker, neighbor, friend, family member) _ 
Employment 
What idea or skill did you speak about? 

Name of the person 
Relationship (co-worker, neighbor, friend, family member) _ 
Employment 
What idea or skill did you speak about? 

6. What is your job title? 

Thank-you for your time. 
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Second/Third Generation Questionnaire - Spanish 

Ud. ha sido identificado(a) por un miembre de su comunidad como maestro capacitado 
mediante efecto multiplicador por personas capacitades en EE.UU. Soy una estudiante 
posgraduada en la Universidad de Arizona. Esta informacion ayudara a me para que 
aprenda sobre la efectividad de los programas de HOPS y CAPS. Sus respuestas seran 
utilizadas solo en componentes estadisticos; no se divulgaran su nombre ni los nombres y 
relaciones que proporcione Ud. sin su autorizacion. Por favor responda a todas las 
preguntas en la mejor manera que le sea posible. 

1. Se acuerda Ud. de la conversacion, el seminario o el taller en que aptitudes or edeas le 
fureon comunicadas por (nombre del capacidor) ? 

SI 
NO 

Si la repuesta es si, por favor siga haciendo las preguntas desde 2 hasta 6. 
Si la repuesta es no, por favor devuelvale este cuestionario a quen se lo entrego. 

2. Cuales fiieron las ideas o las aptitues comunicadas? 

3. Tuvo lugar la interaccion solo entre Ud. y la persona indicada arriba, o tuvo lugar en 
grupo, unseminario? Explique. 

4. Era esa interaccion planeada o no planeada? 
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5. Ha utilizado Ud. algunas de las ideas o aptitudes que presento la persona indicada 
arriba? 

SI 
NO (Por que no? ) 

Si la repuesta es si, por favor conteste las preguntas siguentes: 

5a. Cuales fiireon las ideas o aptitudes? 

5b. Le ha comunicado a otra persona lo de esas ideas o aptitudes? 
SI 
NO 

Si ha comunicado a otra persona, por favor rellene la siguente: 

Nombre/Apellido de la persona 
Relacion (colaborador(a), vecino(a), amigo(a), mienbro de la familia) 

Empleo 
De que aptitud o idea hablaron Uds.? 

Nombre/Apellido de la persona 
Relacion (colaborador(a), vecino(a), amigo(a), mienbro de la familia) 

Empleo 
De que aptitud o idea hablaron Uds.? 

Nombre/Apellido de la persona 
Relacion (colaborador(a), vecino(a), amigo(a), mienbro de la familia) 

Empleo 
De que aptitud o idea hablaron Uds.? 

6. Que empleo tiene Ud.? 

Gracias. 
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APPENDIX C 
Modified First and Second/Third Generation Questionnaires. English Only. 

First Generation Questionnaire 

With whom have you spoken about training? 
Name (generate a second generation list) 
I. 1. Profession (homophily) 

2. Please check all of the relationships that apply: (multiplexity) 
neighbor 
co-worker 
boss 
belongs to a club, group or organization that you belong to 
kin: nuclear family extended family 

3. Do you consider this person to be: (closeness) check one 
acquaintance 
friend 
good friend 
close friend 
very close friend 

4. In the last two weeks, how often have you spoken to this person? (frequency) 
5. How long have you known this person? (duration) years months 

II. 1. Which topics did you discuss with this person? (decay) 
check all that apply 
detailed list of ideas and skills taught during training 
2. Of the information that you communicated, did you alter any of it to suit the 
local conditions or recipient's needs? Explain. 

III. 1. Was this communication: check one 
individual 
small, unplanned gathering 
prepared group seminar 
other 

NOTE: Provide ten copies of the above set of questions to each returned trainee. 

IV. Participant trainee demographic information: (social distance or homophily) 
1. Age _ 
2. Education 
3. Gender female male 
4. Profession 
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Second and Third Generation Questionnaire 

I. 1. Do you recall the meeting with ("name first/second generation learner) ? 
yes (continue) no 

1. What topics of their training did you speak about? check all that apply (decay) 
(list training topics) 
2. Have you used any of this information? (decay) 
3. If so, did you alter it to fit your particular situation? (decay) Explain. 

With whom have you spoken about training? 
Name (generate a third/fourth generation list) 
II. 1. Profession (homophily) 

2. Please check all of the relationships that apply: (multiplexity) 
neighbor 
co-worker 
boss 
belongs to a club, group or organization that you belong to 
kin: nuclear family extended family 

3. Do you consider this person to be: (closeness) check one 
acquaintance 
friend 
good friend 
close friend 
very close friend 

4. In the last two weeks, how often have you spoken to this person? (frequency) 
5. How long have you known this person? (duration) years months 

III. 1. Which topics did you discuss with this person? (decay) 
check all that apply 
detailed list of ideas and skills taught during training 
2. Of the information that you communicated, did you alter any of it to suit the 
local conditions or recipient's needs? Explain. 

IV. 1. Was this communication: check one 
individual 
small, unplanned gathering 
prepared group seminar 
other 

NOTE: Provide ten copies of the above set of questions to each respondent. 

V. Respondent demographic information: (social distance or homophily) 
1. Age _ 
2. Education 
3. Gender female male 
4. Profession 
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