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(ABSTRACT)
Each year, companies will spend millions of dollars developing or migrating to new
software systems in their business processes. Much of the focus of development and
implementation has been based upon customer need (i.e., requirements), and rightly so.
Equally important to requirements, however, are the users’ perceptions of the software.
Does a user actually think a piece of software would help them meet the need identified?
Does the user think it would be easy for them to implement this software as a solution?
What do the people around the user think and how does that opinion affect theirs? It is
important to understand what factors determine whether a potential user will adopt a
software application and how much they will use it? A commonly used model for
explaining this is the Technology Acceptance Model. Davis (1989) found that subjective
belief about a software system is most closely related to the actual intention to use it.
Specifically, Davis uses Perceived Usefulness and Perceived Ease of Use in the
Technology Acceptance Model to model intention to use a software system statistically.
Neither of these subjective views are formed by a potential user in isolation. The
opinions and behavior of others can potentially exert a great deal of influence on an
individual’s perception of these factors. Davis himself points out the omission of social
influence in the original Technology Acceptance Model was due to measurement
difficulties rather than to its potential value in the model. Difficulty in measuring social
influence is evidenced by the lack of a definitive scale of social influence. By its

common use in many studies, Subjective Norm has become the “defacto standard” for
measuring social influence but this has not resulted in a consistently significant measure
of social influence. The goal of this current study is two-fold. The primary goal is to
incorporate a validated scale of social influence into the original Technology Acceptance
Model which preserves the model’s parsimony while significantly increasing its
explained variance. Secondarily, in doing so, a modified scale based upon Subjective
Norms will be verified and tested. In response to a recognized shortcoming of Subjective
Norm, a cognitive element will be included into the modified scale.
In this current study the modification of Subjective Norm was developed based upon
existing research on the topic. The Technology Acceptance Model is augmented by the
proposed scale and tested over four surveys. Two systems are chosen for study because
of the nature of their use; use of one (Filebox) is voluntary, and use of the other
(Blackboard) is compulsory. The results of the survey were consistent across all four
surveys, with the model predicting over 40% of the variation in behavior every time.
Including the modified scale of Subjective Norm significantly increased the explained
variance of the model (i.e., R2) in every survey. The results verify the reliability and
validity of the modified scale of Subjective Norm. These four studies make a strong case
for including this scale of social influence as a regular scale in the Technology
Acceptance Model for future research. Future directions for studying the scale and the
resulting model are also discussed. The resulting behavioral model is a valuable tool that
will give software developers and managers more forethought and insight into the
development of and migration to specific software systems.
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1.

Introduction

Within the last two decades, applications of behavioral theory in software adoption
research have begun to elicit powerful models of adoption and use that can explain and
predict user behavior with increasing accuracy.

While some factors that contribute

significantly to usage behavior are supported by a large body of research, other
potentially significant factors still need to be investigated more fully by the research
community. One such factor is social influence. While a large body of research does, of
course, exist on social influence, many opportunities for productive research in this area
remain.
Many of the behavioral models that will be discussed in this dissertation have produced
valuable results upon which this current study builds. One such model which most
directly influences the current study is the Technology Acceptance Model (Davis 1989;
Davis et al. 1989). The Technology Acceptance Model is an adaptation of a more
general model of behavior known as the Theory of Reasoned Action. Because of the
difficulty in measuring social influence, however, Davis excluded this factor from his
initial model. Since then, several attempts have been made to reintroduce such a measure
into the Technology Acceptance Model. These attempts have been either non-significant
or significant only in compulsory situations (Yeaman 1988; Davis et al. 1989; Mathieson
1991; Malhotra et al. 1999; Venkatesh et al. 2000; Venkatesh et al. 2003).
The main contribution of this current research study is to offer a validated scale of social
influence that fits well into the Technology Acceptance Model. This scale will be a
modification of one that has typically been used to measure social influences in these
models but often with little success (Subjective Norm). The development of this scale
will closely follow the method used by Davis in developing scales for Usefulness and
Ease of Use in the original Technology Acceptance Model (Davis 1986). The goal will
be a scale that preserves the parsimony of the original Technology Acceptance Model
while significantly adding to its predictive power. Such a scale would show significance
Snook – Socionormative Influence in Software Adoption and Use
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across a number of mediating variables, particularly voluntariness, since noncompulsory
behavior may still be socially influenced in less salient ways.
This dissertation will begin with a review of a group of related motivational models that
have developed over the past 30 years. Next, a more focused review will outline current
knowledge on the measurement of social influence with suggestions for the inclusion and
combination of several social theories to elicit a stronger model of software adoption and
use. In Chapter 3, a revised model will be proposed based upon the research reviewed
previously. All of the methods used to develop and test this model will be included. In
Chapter 4, the results of the research are reported. Chapter 5 provides a discussion of the
results and directions for future research.

Snook – Socionormative Influence in Software Adoption and Use
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2.

Prior Research

As stated in the previous section, several concepts of behavioral theory are fairly well
established in the literature that will be reviewed in this chapter. The theories and models
which include and verify these concepts are the basis for the research model this current
study will use. Another point of note in much of the research reviewed below is the
weakness of social influence (typically measured by Subjective Norm) as it is used in
these models historically. This chapter will not only show its shortcomings, however, but
also suggest areas where it can be improved. Based upon these suggestions, this current
study will implement a modified version of Subjective Norm into the Technology
Acceptance Model that significantly increases the model’s predictive power while
preserving its parsimony.

2.1

Studies of Attitude and Behavior

2.1.1 Diffusion of Innovation
Everette Rogers’ Diffusion of Innovations theory has been a seminal work for researchers
studying attitude and motivation since 1962 (Rogers 2003). Diffusion of Innovations
theory postulates that, for any new technology or behavior, there are five principle

Figure 2-1 – Rogers’ Innovation Curve

categories of adopters. These groups can be seen on a bell-shaped curve with those that
are fastest and slowest to adopt a new innovation representing either end of the curve (see
Figure 2-1). From right to left, the categories represent an increasing propensity to adopt
Snook – Socionormative Influence in Software Adoption and Use
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an innovation and take on the risks associated with doing so. For a detailed discussion of
each of these groups refer to Rogers (1995, p. 257).
More relevant to our current discussion, Rogers also describes five perceived attributes of
an innovation that can affect its rate of adoption. The first, Relative Advantage, refers to
the degree to which a new innovation is perceived as being better than the process or
technology it would replace. Compatibility refers to how consistent an innovation is with
existing values, past experiences, and needs.

Complexity refers to the perceived

difficulty of understanding and utilizing a new innovation.

Trialability refers to

perceived opportunities to experiment with an innovation on a temporary basis.
Observability refers to the visible outcomes of an innovation and whether those outcomes
are visible by the actor and others around him/her.
A number of studies have used these factors to explain innovation adoption. Previous
studies, Rogers claims, have explained 49 to 87 percent of the variation in adoption rates
using these attributes (Rogers 2003). In subsequent sections of this chapter we will
discuss research that has taken advantage of these concepts and adapted them to
information technology adoption.

2.1.2 Social Cognition Theory
Social Cognition Theory is a collection of concepts that together describes how humans
learn and acquire new behaviors and character traits (Bandura 1986). Several of these
concepts are relevant to this current project. Two key concepts of the theory are self
efficacy and outcome expectations. Self efficacy refers to a subject’s judgment of their
own ability to successfully perform an action (Bandura 1986, pp. 319-392). Knowledge
of the capabilities required to complete an action is, however, different from actually
believing one, in fact, has those capabilities. It is this latter notion that is correctly
regarded as self efficacy although the former is a component of it. Outcome expectations
refer to the specific consequence a subject believes to result from a given behavior
(Bandura 1986, pp. 391). To put it another way, if self efficacy is the belief that one can
kick the game-winning field goal, the outcome expectation is not the ball going through
Snook – Socionormative Influence in Software Adoption and Use
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the uprights (that’s still the action) but rather the applause and praise one receives as a
result of the action.
In addition to the above concepts which explain how behavior is enacted, observational
learning explains how specific behaviors are learned and acquired in the first place
(Bandura 1977; Bandura 1986). Observations of others’ actual behavior are one of the
most effective ways of learning and subsequently adopting a new behavior one’s self. In
fact, social cognitive theory postulates that most behavior is acquired and adapted, not by
personal trial and error but, by vicariously observing other people’s behavior and the
corresponding consequences of those actions (Bandura 1986, p. 19).

Diffusion of

Innovation Theory’s notion of observability in the previous section is closely related to
this, focusing on demonstrated actions and observable outcomes.
Tying these concepts together, studies have shown that the modeling of specific
behaviors can reinforce subjects’ confidence in enacting that behavior and the subsequent
benefit of doing so (Bandura 1977; Bandura 1982; Bandura 1986). As will be seen in
later sections, self efficacy and outcome expectations are firmly established as key
components of several later models of behavior (Compeau et al. 1991; Compeau et al.
1995). Vicarious learning, however, is more underutilized as a motivator for behavior.
While the perception of other’s attitudes and opinions has been commonly used in
behavioral research, observations of actual behavior have been comparatively
underutilized. Bandura’s theory, however, would stress the importance of observed
behavior in the formation of learned traits, providing strong motivation for the inclusion
of such a measure in this current study’s research model (see Chapter 3).

2.1.3 Theory of Reasoned Action
Many current research models of attitude and behavior have their roots in Fishbein and
Ajzen’s Theory of Reasoned Action (Fishbein et al. 1975; Ajzen et al. 1980). Fishbein
and Ajzen describe general behavior via aspects of subjective belief.

Specifically,

Fishbein and Ajzen identified intrinsic attitudes and extrinsic social motivators as major
Snook – Socionormative Influence in Software Adoption and Use
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predictors of a person’s intention to perform a certain behavior (see Figure 2-2). The
Theory of Reasoned Action postulates that the intention to behave a certain way is
influenced by a person’s attitude toward that behavior and the Normative Influences
either for or against the behavior. In turn, attitude and Normative Influence (also called
Subjective Norm) are each shaped by the subjective beliefs discussed below. The two
elements of note in the model are (1) the combined relationship of Attitude and
Subjective Norm to Behavioral Intention (A + SN = BI) and (2) the relationship between
intention and actual behavior (BI = B). Intention as a moderating variable between
subjective belief and actual behavior has traditionally been a strong finding in many
studies and meta-studies of the Theory of Reasoned Action (Burnkrant et al. 1988;
Sheppard et al. 1988; Ajzen 1991; Taylor et al. 1995). This is primarily because one’s
favorable attitude toward an actual behavior does not guarantee that action will be carried
out (Fishbein et al. 1975). A person may have a favorable attitude toward buying a
certain brand new car and may still never do so. Conversely, a couple may have an
unfavorable attitude towards birth control and still may use it (Simons et al. 2001). For
this reason, the inclusion of actual intention to adopt a behavior helps to mitigate this
paradoxical gap. In fact, the exclusion of Behavioral Intention typically lowers the
explained variance of many of the models of this general form. In a meta-analysis of 87
research projects utilizing Theory of Reasoned Action, the average correlation between
behavioral intention and actual behavior was .53 (p < .01) (Sheppard et al. 1988).

Figure 2-2 – Theory of Reasoned Action
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The two major factors of Theory of Reasoned Action (Figure 2-2) are Attitude and
Subjective Norms which are themselves composites of several other factors. Attitude is
typically represented in the following form:
n

∑b e
i =1

i i

where bi is the belief that performing a certain behavior will produce a given outcome or
consequence and ei is the evaluation of that consequence (i.e. whether it is favorable or
not). In this way, Theory of Reasoned Action’s attitude construct resembles the Social
Cognitive Theory’s concept of outcome expectation (Bandura 1986) (discussed further in
Section 2.1.1).
The Subjective Norm construct is likewise a composite of two factors represented in the
following form:
n

∑ NB MC
j =1

j

j

where NBj is the belief that the referent j thinks the individual should or should not
perform the behavior specified and MCj is the Motivation to Comply with referent j.
Table 2-1 shows the general form of the scale item for each of these factors.
Normative influence…
“People who ________________ think I should __________________.”
Motivation to Comply…
“Generally speaking, I want to do what __________ think I should do.”
Table 2-1 - Traditional example of Subjective Norm scale from Fishbein
and Ajzen (1975) and Ajzen and Fishbein (1980)
Historically, Fishbein and Ajzen’s model typically accounts for 40% to 50% of the
variation in Behavioral Intention (Sheppard et al. 1988; Ajzen 1991; Godin et al. 1996;
Hale et al. 2002). Theory of Reasoned Action, and the major models derived from it, (see
Sections 2.1.4 through 2.1.6) will provide the major theoretical basis for the model
presented in this current study.
Snook – Socionormative Influence in Software Adoption and Use
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2.1.4 Theory of Planned Behavior
Subsequent studies of Theory of Reasoned Action examined additional variables and
paths in efforts to improve the explained variance of Fishbein and Ajzen’s original
model. Ajzen and Madden (1986) later studied the effect of perceived feasibility to
perform a behavior, calling the new variable Perceived Behavioral Control.

Their

examination of the resulting model, eventually renamed the Theory of Planned Behavior,
significantly increased the model’s ability to account for variation in intention and actual
behavior (Ajzen et al. 1986; Ajzen 1987; Ajzen 1991; Madden et al. 1992). Perceived
Behavioral Control addresses one of the main limiting conditions of Theory of Reasoned
Action by taking into account compulsory factors that stand as barriers to behavior
(Sheppard et al. 1988).

Perceived Behavioral Control is formally defined as “the

individual’s perception of his or her control over performance of the behavior”
(Mathieson 1991). Availability of resources or support necessary to complete a task may
affect the perceived feasibility of a behavior and subsequent performance of it. Madden
et al. (1992) conducted a study comparing Theory of Planned Behavior with its
predecessor Theory of Reasoned Action (Madden et al. 1992). Researchers studied 94
undergraduate business students with regard to 10 common activities.

Overall, the

addition of Perceived Behavioral Control to the original Theory of Reasoned Action
model increased the predictive strength of the model by an average of 10 percent.
However, the strength of Perceived Behavioral Control was somewhat dependent on how
volitional the behavior was.

If respondents felt a high degree of control over the

situation, Perceived Behavioral Control had less of a direct effect on the actual behavior.

2.1.5 Technology Acceptance Model
In a further adaptation of Theory of Reasoned Action, Davis (1989) proposed a model
called the Technology Acceptance Model which specifically described the adoption and
use of technology (Davis 1989; Davis et al. 1989) (see Figure 2-3). Like the Theory of
Reasoned Action, Davis proposed that subjective belief plays a major role in a user’s
Snook – Socionormative Influence in Software Adoption and Use
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intention to use certain technologies. Technology Acceptance Model measures belief
using two constructs: Perceived Usefulness and Perceived Ease of Use.

Figure 2-3 – Technology Acceptance Model

Perceived Usefulness is defined by Davis as the “degree to which a person believes that
using a particular system would enhance his or her job performance.” (Davis 1989) This
definition could be expanded from job functions to include any task, be it academic,
social, or otherwise. Following a “path of least resistance” model, users can be expected
to use technologies that they believe will help them with their tasks.

Perceived

Usefulness is similar to Bandura’s (1986) concept of Outcome Expectations in Social
Cognitive Theory which measures the perceived benefit (or outcome) of a particular
behavior.
Perceived Ease of Use is a scale measuring the amount of effort a person believes a
system requires to use. Thus, adoption is contingent on the perceived benefits of using a
system outweighing the effort to actually use it. Intuitively, users are more prone to
adopt a technology they are confident they can use. Perceived Ease of Use is informed
greatly by another one of Bandura’s (1986) notions, namely self-efficacy. Self-efficacy
provides a framework for measuring a person’s belief in their ability to complete a task or
achieve a goal. While empirically the two concepts are distinct, they are related enough
that the effect of self-efficacy can be mediated by the Perceived Ease of Use scale
(Venkatesh et al. 2000).
Technology Acceptance Model contains two other mediating variables, one of which is
Attitude and the other is Behavioral Intent. Attitude is defined as an “individual’s
positive or negative feelings about performing the target behavior.” (Davis et al. 1989)
Snook – Socionormative Influence in Software Adoption and Use
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Behavioral Intention is describes a user’s intention to use a certain technology. In short,
Technology Acceptance Model uses Perceived Ease of Use and Perceived Usefulness to
predict usage through the mediating variables Attitude and Behavioral Intention (Figure
2-3). Beyond just describing use, the Technology Acceptance Model provides a model
that can explain and even predict use. The Technology Acceptance Model benefits not
only from much of the research conducted on the Theory of Reasoned Action (Fishbein et
al. 1975; Ajzen et al. 1980) but also from many studies of the Technology Acceptance
Model itself. The weight of existing research goes far to show the statistical validity of
the model. Davis (1989) used two six-item scales to measure Perceived Usefulness and
Perceived Ease of Use with resulting reliabilities of .98 and .94 respectively. Subsequent
research did, however suggest that Attitude was an unnecessary mediating variable for
Behavioral Intention and is normally not used in the model in more recent studies (Davis
et al. 1989; Thompson et al. 1991; Taylor et al. 1995; Venkatesh et al. 2003).

2.1.6 Unified Theory of Acceptance and Use of Technology
More recently, Venkatesh and Morris (2003) conducted a survey of the major models of
technology diffusion and usage. Including many of the aforementioned studies, the
authors (including Davis) analyzed and tested eight distinct models of usage. These
models were the Theory of Reasoned Action, the Technology Acceptance Model, the
Motivational Model, the Theory of Planned Behavior, a model combining the
Technology Acceptance Model and the Theory of Planned Behavior, the Model of PC
Utilization, Innovation Diffusion Theory, and Social Cognitive Theory.
Recognizing the redundancy between elements of these models, the authors developed a
harmonization of the models based upon the distinct and significant elements of them all.
The result was a model they called the Unified Theory of Acceptance and Use of
Technology (UTAUT) (see Figure 2-4). The model has three significant predictors of
system use which are mediated by behavioral intention; these are: Performance
Expectancy, Effort Expectancy, and Social Influence.
Snook – Socionormative Influence in Software Adoption and Use
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Figure 2-4 – Unified Theory of Acceptance and Use (from Venkatesh and Morris (2003))

Performance Expectancy was defined as “the degree to which an individual believes that
using the system will help him or her to attain gains in job performance” (Venkatesh et
al. 2003). This scale is most closely related to Perceived Usefulness in Technology
Acceptance Model (Davis 1989; Davis et al. 1989). Effort expectancy is defined as “the
degree of ease associated with the use of the system” (Davis 1989, p. 450). This scale is
most closely related to Perceived Ease of Use in the Technology Acceptance Model
(Davis 1989; Davis et al. 1989). Facilitating conditions, defined as “the degree to which
an individual believes that an organizational and technical infrastructure exists to support
use of the system” (Davis 1989, p. 453), had a significant direct effect on actual use but
only when moderated by age and experience (i.e. older users with more experience).
This scale is closely related to Perceived Behavioral Control in Theory of Planned
Behavior (which was the major innovation of this model over Theory of Reasoned
Action) (Ajzen et al. 1986; Ajzen 1991).

Four moderating variables (gender, age,

experience, and volition) also significantly added to the strength of the model. Using
samples taken at three separate times, UTAUT explained approximately 50% of the
variation in Behavioral Intention. When the samples over the three time periods were
pooled, the explained variance of the model (R2) increased to over 70%. Although some
Snook – Socionormative Influence in Software Adoption and Use
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question exists about their pooling of samples collected over time, the authors provide
several appendices to justify pooling the samples.
Social Influence is defined, as it traditionally is in user acceptance literature, as “the
degree to which an individual perceives that [other influential people] believe he or she
should use the new system” (Davis 1989, p. 451). The primary factor of the authors’
Social Influence scale was Subjective Norm with two additional factors (Social Factors
and Image). Social Factors refers to the internalization of an individual’s subjective
culture and interpersonal interactions (Thompson et al. 1991), having to do with both the
opinions and the behavior of others. Image refers to the perceived social outcomes of a
behavior (Moore et al. 1991), very similar to Bandura’s notion of Outcome Expectation
(see Section 2.1.2). Of particular interest to this current study was the fact that none of
these constructs were significant in voluntary situations (Venkatesh et al. 2003). In this
study and in an earlier one conducted by Venkatesh, he contends that the effects of social
influence in voluntary situations affect the perception of technology and are thereby fully
mediated by the other attitudinal measure of the model (Venkatesh et al. 2000; Venkatesh
et al. 2003). In neither study, however, was it hypothesized initially that social influence
would not be significant in voluntary situations.

In fact, Fishbein and Ajzen first

proposed Theory of Reasoned Action (with SN as one of its primary factors) specifically
for the prediction of volitional behavior (Terry et al. 1996). Neither has it been an
expectation or a finding of other related studies using some measure of social influence
that it would only be significant in mandatory situations (Fishbein et al. 1975; Davis
1989; Davis et al. 1989; Ajzen 1991; Mathieson 1991; Taylor et al. 1995). This current
study contends that the scale of social influence introduced by Fishbein and Ajzen
(1975), and used in similar form ever since, is important but inadequate. While many of
the social influence scales used in the models described above measure a subject’s
perception of attitudes, they do not consider actual observed behavior. This current study
will test a modification of Subjective Norm that includes an Observed Behavior subscale
according to Bandura’s (1986) Social Cognition Theory.
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2.1.7 Survey of Social Influence Research
A common factor in many of the models and theories is some notion of social (or
normative) influence. Not only do these models include a scale of social influence in
their models but they do so in a very similar manner. Subjective Norm (SN) is the scale
typically used in many of the motivational models discussed above. Ajzen and Fishbein
(1975) define Subjective Norm as a person’s belief that other influential people think he
or she should (or should not) perform the behavior in question. Fishbein first adapted the
notion of Subjective Norm into Theory of Reasoned Action based upon Dulany’s Theory
of Propositional Control (Dulany 1961; Dulany 1964; Fishbein 1967; Dulany 1968;
Fishbein et al. 1975). Dulany’s theory had two factors, Behavioral Reinforcement and
Motivation to Comply. Dulany’s first factor, Behavioral Reinforcement, measures the
expected response of others to a particular action, similar to Bandura’s notion of
Outcome Expectations (see Section 2.1.2). Fishbein adapts this slightly to measure the
perception of other peoples’ attitudes toward a particular behavior, calling it Normative
Beliefs. Dulany’s second factor, Motivation to Comply, measures the propensity to
conform to others’ sentiments and is used similarly by Fishbein. Fishbein describes
Subjective Norm then as the product of Normative Beliefs and the Motivation to Comply.
Subject norms are formed by the opinions of important or relevant referents and one’s
propensity to comply with those views.
Subjective Norm is almost universally acknowledged as an important factor in
motivation, but it has consistently added little to the overall predictive strengths of the
models which contained them (Yeaman 1988; Davis et al. 1989; Mathieson 1991;
Venkatesh et al. 2003). Ajzen (1991) found that in over half of the 19 existing studies on
TPA at the time, subjective norm was not significant in predicting intention (Ajzen
1991). Farley et al. (1981) found across 37 different tests of Theory of Reasoned Action
that attitude explained approximately 50% more of the variance than Subjective Norm
did for Behavior Intention (Farely et al. 1981). In two separate studies, Fishbein (1980,
1982) found that intrinsic attitudes were stronger and more important in determining
intention than extrinsic Normative Influences as measured by Subjective Norm (Fishbein
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1980; Fishbein 1982). In his exclusion of Subjective Norm from Technology Acceptance
Model, Davis (1986, 1989) recommends using Kelman’s processes of social influence to
include it (Kelman 1958).

Following this recommendation, Malhotra (1999) tested

Technology Acceptance Model with Kelman’s process of social influence on a subject
pool of 208 but this modification turned out to be nonsignificant (Malhotra et al. 1999).
A refinement of Subjective Norm, as it is historically used for the past 30 years, seems to
be more appropriate than excluding it from the models. One reason for the weakness of
Subjective Norm as a predictive variable may be that other aspects of social influence are
missing from it.
As mentioned in the previous section, one reason identified in prior research for the
weakness of Subjective Norm measures is in it’s operationalization solely as a perception
of other peoples’ attitudes (Terry et al. 1996). Opinion is oftentimes hard to observe.
Depending upon the attitude, many behaviors may elicit very observable opinions from
others, such as cell phone use while driving. But for other behaviors (e.g., the general
use of a cell phone) it may be difficult to assert a perception of other people’s opinions
confidently. The absence of a strong cognitive element has been pointed out by several
authors as a major shortcoming of the operationalization of SN (Grube et al. 1986;
Kashima et al. 1992; Nucifora et al. 1993; Terry et al. 1996; Forgas et al. 2001).
Albert Bandura’s theory of social cognition provides a cognitive dimension to subjective
norm (Bandura 1977; Bandura 1986). Social Cognition Theory describes how modeled
behavior functions as a powerful influence on behavior. Within Social Cognition Theory,

observation learning is the vicarious process by which one could see others model the
behavior in question.

Furthermore, identification suggests that people are most

influenced by those they are most endeared to, either as a result of similarities to one’s
self or a degree of emotional attachment (Bandura 1986). Social Identity/Social
Categorization Theory rests on a similar premise that endearment and commonality
within a group directly correlate with the size of the influence (Abrams et al. 1990;
Turner 1991). Research on social networks also finds that the social proximity of an
influencer affects the amount of the influence (Rice et al. 1990).
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In light of Bandura’s theory of social cognition, Terry and Hogg (1996) (p. 778)
suggested broadening Theory of Reasoned Action’s traditional understanding of
subjective norm to include the perceived behavior of others (sometimes called behavioral
norms). In a test of the Theory of Reasoned Action that included measures of perceived
behavior, Nucifora et al. (1993) found the behavior of significant others, in this case the
sexual partner, to be a significant predictor of intention to use condoms. Grube et al.
(1986), in their study of underage smoking behavior, also found that the perceived
behavior of significant others was a significant determinant of intention. The modified
scale designed and tested in this study will contain the traditional factors of Subjective
Norm (Normative Influence and Motivation to Comply) plus a cognitive factor called
Observed Use.

2.2

Research Hypotheses

The basic research question addressed in this current study is “what factors motivate the
use of a technical system?”

Several of the models mentioned above were created

specifically to investigate this question. What they lack is a variable that consistently
explains the effect of social influence on technology adoption. This particular project is
focused on technology adoption behavior but the need for a modified scale of social
influence may be relevant for other areas of behavior and innovation research.
The main goal of this current study is to design, test, and integrate a modified scale of
Subjective Norm into the traditional Technology Acceptance Model. The design and
testing of this scale would be a significant advance over previous work if it were
significant both for compulsory and for voluntary systems since the latter is rarely
achieved in most research studies. The three factors that this modified Subjective Norm
scale will include are Normative Influence, Motivation to Comply (sometimes referred to
as “susceptibility to Normative Influence”), and Observed Use (otherwise known as
“reciprocal determinism” or “behavioral norm”) (see Figure 2-5 below). The aim of
including this modified scale of Subjective Norm into the Technology Acceptance Model
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is to strengthen the predictive power of the original model while preserving its parsimony
(Taylor and Todd 1995, Bagozzi 1992, Mulaik et al. 1989). Many models that have
attempted to expand upon the predictive power of Davis’ original model have done so at
the cost of the model’s parsimony which contributed to its elegance and original strength.
In a comparison of their own model with Technology Acceptance Model, Taylor and
Todd (1995) make the observation that it took the inclusion of seven more

Normative
Influence
Motivation to
Comply
Observed Use

Traditional Factors
included in Subjective
Norm

Cognitive factor
proposed by this
current study

Figure 2–5 – Modified scale of Subjective Norm showing three subscales

constructs to the Technology Acceptance Model to explain just 2% more of the variance
in Behavioral Intention. While there does exist a trade-off between parsimony and
comprehensive understanding of the behavior being modeled, more often the former is
preferable (Muliak et al. 1989; Bagozzi 1992). One of the goals of this study is to
significantly increase the predictive power of Technology Acceptance Model with the
addition of just one variable. In doing so, this current study will reclaim an important
factor (social influence) missing from the Theory of Reasoned Action from which it was
derived.
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Subjective
Norm
(SN)

H3a

H3b
Perceived
Usefulness
(U)

H1b

Behavioral
Intention
To Use (BI)

H2

Actual
System
Use

H1a

Perceived
Ease of Use
(EOU)
Figure 2-6 – Proposed Research Model

The revised model outlined above adds the modified Subjective Norm scale as a predictor
of Behavioral Intention (Figure 2-5). Consistent with existing literature on the topic,
Perceived Ease of Use and Perceived Usefulness will continue to be significant predictors
of BI (hypotheses H1a and H2). Perceived Ease of Use will also continue to have an
indirect effect on Behavioral Influence via Perceived Usefulness (hypotheses H1b). An
indirect effect is the effect one variable has on another through the mediation of an
intervening variable (Pedhazur 1997).

Subjective Norm will also be a significant

predictor of Behavioral Influence (hypothesis H3a). Since a socially accepted technology
will likely be of greater usefulness to the subject, it is also hypothesized that Subjective
Norm will have an additional indirect effect on Behavioral Influence via Perceived
Usefulness (hypothesis H3b). This indirect effect is attributable to the fact that technical
systems favored and used by many are more useful to an individual as a result (Markus
1987; Rice et al. 1990; Thompson et al. 1991; Kraut et al. 1998). The following two
chapters will outline the procedure used (Chapter 3) to test these hypotheses and the
results (Chapter 4) that verify them.
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3.

Methods and Procedures

The development of the modified scale of Subjective Norm in this current study followed
a very similar method to the development of the Perceived Usefulness and Perceived
Ease of Use scales in Davis (1986). This chapter reports the process of developing the
scale, acquiring the samples used, and describes the statistics used to analyze the data.
Pretest Interviews

Preliminary Blackboard survey
Preliminary Filebox survey

Final Blackboard survey
Final Filebox survey
Figure 3-1 – Order of research steps for current study

After developing an initial scale for social influence based upon the relevant literature
(see Section 4.1), a preliminary survey tested the modified scale of Subjective Norm with
the rest of the existing model. Based upon the results from this preliminary survey (see
Section 4.2), the survey was modified slightly and tested a final time (see Section 4.3).
For both the preliminary survey and the final survey, two systems were (Blackboard and
Filebox) were tested for a total of four surveys conducted in this study (see Figure 3.1).

3.1

Scale Development

Much early effort was devoted to developing a quality candidate scale before any
refinement took place. The development of the modified scale of Subjective Norm was
guided by a common method of measurement development used to ensure strong content
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validity – specifically, the Domain Sampling Model (Bohrnstedt 1970; Nunnally 1978;
Davis 1986). The model posits that, within the collection of relevant research literature,
there is a hypothetical domain of all possible items which have been employed to
measure the desired variable. If a random sample of these items was taken from the
domain it should, theoretically, estimate the measurement that would be obtained if all
the items in the domain had been included (Nunnally 1978). Since samples are almost
never truly random and since the entire domain of possible items is almost impossible to
define, it can be argued that a representative sample could be used as well (Davis 1986).
Normative Influence subscale items
People who influence my behavior would think I should use <tech>. 1, 5, 6
People who are important to me would think I should use <tech>. 1, 5, 6, 7, 9
People whom I respect would think I should use <tech>. 7, 9
People whom I care about would think I should use <tech>. 1, 2, 7
People who are in authority over me would think I should use <tech> 1, 11, 12
People who I work with would think I should use <tech>. 1, 7, 11, 12
Motivation to Comply subscale items
Generally speaking, I do what my classmates/coworkers think I should do. 1, 2, 7
Generally speaking, I do what my friends think I should do. 1, 2, 7
Generally speaking, I do what my professors/supervisors think I should do. 1, 2, 7
Observed Use subscale items
Overall, my friends use <tech> (not at all…heavily). 2, 4
Overall, my professors/supervisors use <tech> (not at all…heavily) 4, 11, 12
Overall, my classmates/coworkers use <tech> (not at all…heavily) 4, 8, 11, 12
I regularly see the people around me using <tech>. 4, 8, 10
I regularly see the people around me benefit from using <tech>. 8
Table 3-1 – Candidate scale for Subjective Norm with related articles
Note. 1 Taylor and Todd (1995), 2 Batra et al. (2001), 3 Xia (2000), 4 Venkatesh and Davis
(2000), 5 Venkatesh (2000), 6 Ajzen and Fishbein (1980), 7 Moore and Benbasat (1991), 8
Mathieson (1991), 9 Kraut et al. (1998), 10 Schmitz and Fulk (1991), 11 Griffin (1983)

To help define the relevant body of literature from which to draw possible scale items,
the following conceptual definition was adapted from traditional definitions from social
psychology:
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Social Influence is the process by which an individual’s thoughts, feelings, and behaviors
affect, or are affected by, others (Allport 1954; Feldman 1995).
Cook and Campbell (1979) refer to this as “preoperational explication of constructs,”
meaning that the development of a theoretical scale is tailored to a preconceived notion of
the concept it is measuring (Cook et al. 1979). The domain of relevant literature for
social influence included research studies from various fields including Computer
Science, Management Information Science, Sociology, Psychology, and others (Ajzen et
al. 1980; Griffin 1983; Mathieson 1991; Moore et al. 1991; Schmitz et al. 1991; Taylor et
al. 1995; Kraut et al. 1998; Venkatesh et al. 2000; Venkatesh et al. 2000; Xia et al. 2000;
Batra et al. 2001). From these studies, a collection of candidate items was developed (see
Table 3-1). The resulting candidate scale benefits from over 20 years of cumulative
research on social influence that significantly increased our chances of achieving high
content validity in the final scale. Overlaps in meaning between the candidate items were
intended not only because they are measuring the same underlying concept but also to
mitigate variations in subjects’ understanding of any one particular question thus
improving the overall reliability of the scale (Davis 1986, pp. 76 & 83).
Normative influence…
“People who ________________ think I should __________________.”
Motivation to Comply…
“Generally speaking, I want to do what __________ think I should do.”
Table 3-2 - Traditional example of Subjective Norm scale from Fishbein
and Ajzen (1975) and Ajzen and Fishbein (1980)

As explained, this project will enhance the traditional Subjective Norm scale (see Table
3-2) by adding a cognitive element to it. The scale proposed in this study also expands
on the two existing elements of Subjective Norm by covering more sources of social
influence. Measures of social influence have traditionally included perceptions of other
people’s thoughts and opinions.

This research will posit that a measure of social
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influence should consider not only what other people are thinking but what they are
actually doing. The addition of Observed Use as a factor in this scale will help to
measure not only perceptions of other peoples’ thoughts but assesses their actions as well.
Following the procedure outlined in Davis (1985), a series of interviews were conducted
as a preliminary validation of the current scale. Two considerations motivate such a
validation. First, the items in our scale may not all be in the content domain we are trying
to measure. Secondly, there may be too much coverage of certain aspects of the content
domain. Pretest interviews were used to further improve upon the construct validity of
the scale. Interviewees were asked to evaluate the semantic correspondence between our
conceptual definition for Subjective Norm and the candidate items intended to measure it
before the first survey was administered.
Scale ranking interviews provided useful insight into the strength of candidate items to be
included in a final scale measuring social influence. A preliminary survey was then
administered to test the validity and reliability of the scale in a survey. A scale is said to
have high validity if it measures what it is supposed to measure accurately; it is said to
have high reliability if it measures the same effect multiple times consistently. The
survey would include all of the elements of the hypothetical model including scales for
Perceived Ease of Use, Perceived Usefulness, the modified scale of Subjective Norm,
Intention to Use, and actual use. This would indicate the internal consistency of the
modified Subjective Norm scale as well as its performance within the Technology
Acceptance Model.
Several modifications were made to the candidate scale during the course of developing
the full survey. Consistent with the majority of the research in this area, a 7-point Lickert
scale would be used for each scale item. Neutral was included as an option in the scale
since social influence could be positive, negative, or indeed negligible. Since scale items
would be combined to make composite measures for each element of the model, some
questions were also reworded so they could all use a common scale. One example of
rewording a question for the different scale is shown in Figure 3-1.
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Overall, my classmates use Blackboard...
Frequently

Regularly

Occasionally

Rarely

Not at all

was reworded to…
I regularly see my classmates using Blackboard
Strongly agree
Slightly Disagree

Agree
Disagree

Slightly Agree

Neutral

Strongly Disagree

Figure 3-2 – Adjustments to Normative Influence Questions in survey

Scales for Ease of Use and Usefulness were taken from Venkatesh and Davis (2000).
The complete list of survey questions can be found in Appendix C.
Since Blackboard could be regarded as a compulsory system students must use for class,
a voluntary system was chosen for a second survey to see how the scale would perform.
Several extra questions were included at the end of the Blackboard survey querying users
on their use of several other systems made available to them by the university. These
systems were Filebox, Webmail, myVT, and Addison.
Filebox (www.filebox.vt.edu) is an online interface by which students are provided with
30 MBs of storage space for personal

and/or

academic

use.

Webmail

(www.webmail.vt.edu), in this case, refers to the university’s own internet-based email
system available to all students and faculty. myVT (www.my.vt.edu) is a customizable
web portal which can include a range of relevant information for a student including
weather, news, and an academic calendar. Addison (addison.lib.vt.edu) is the online
interface for the university’s library catalogue which lists books, journals, periodicals,
and other media available.
Respondents were asked to rate their frequency of use for each of the systems on a 5point scale (frequently, regularly, occasionally, rarely, or not at all). It was unnecessary
to use the 7-point Lickert scale used in the rest of the survey since these questions had no
relation to the scale items and would not be used in the model. Results from these
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questions are shown below in Table 3-3. The system with the maximum amount of
variance in use would be the optimal test for the model since low or non-use was just as
important to be able to explain as high use. Ideally, usage statistics for at least one
system would be spread evenly across all five possible levels. Filebox showed this
distribution most closely.
“I use <system>…” (% rounded to nearest whole number)
System

Frequently

Regularly Occasionally

Rarely

Not at all

Filebox

15

14

25

23

24

Webmail

59

18

15

5

2

myVT

4

29

11

29

55

Addison

4

8

37

31

19

Table 3-3 – Reported usage of four common system available at VA Tech.

Results from the preliminary (Blackboard and Filebox) surveys gave quantifiable support
for the statistical strength of the modified Subjective Norm scale. However, several
improvements could still be made before the final survey was conducted. Once again, the
final survey would be conducted for both the Blackboard and Filebox systems.
Implementation of the final (Blackboard and Filebox) surveys would not only provide a
second iteration of the survey to verify the first iteration, but it would also address any
major deficiencies in the completed parts of the project. The success of the preliminary
gave strong evidence for the validity of the research model and an indication of which
questions to consider deleting from the modified Subjective Norm scale.

Both the

survey and the systems being analyzed were kept the same with only a few exception in
order to make the results between the preliminary and final survey comparable.
The entire Subjective Norm scale would be included as well, even scale items that were
identified previously as ones likely to be trimmed. Final recommendations for scale
items to remove would come after the final survey, hopefully supported by the collective
findings from the entire current study. Turning to questions and variables outside of the
research model, one question was added to address one of the project’s major research
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considerations. In the selection of systems to test, attention had thus far been given to the
volitional or compulsory systems. Since perception is the key to many of the variables
this model attempts to measure, it was appropriate also to measure perceptions of how
volitional a system actually was according to the respondent. In fact, several other
research projects have included voluntariness as one the key moderating variables for the
motivational models they were developing (Moore et al. 1991; Venkatesh et al. 2003).
These studies utilized a common variable on a 7-point scale for measuring voluntariness
that we were able to use in this study (“My use of the system is voluntary.”). Venkatesh
et al. 2003, identifies this variable as one of four key moderating variables for their
modification of Technology Acceptance Model, the others being experience, gender, and
age, all of which are already included in the final survey.
All other elements of the final survey were left unchanged, including the selection of
systems that would be tested. The final survey would be conducted first on Blackboard
then secondly on Filebox. Not only were additional changes deemed unnecessary, but
more changes would have made it difficult to compare the results from the two
preliminary surveys with the results from the two final surveys.

3.2

Sampling

By drawing a representative sample of items from the research literature on social
influence using the domain sampling model, we began with some initial confidence in the
candidate scale’s construct validity. With an initial candidate scale developed directly
from the literature, a series of interviews preceded the use of the scale in an actual survey.
Over the course of two weeks in February 2004, interviews were conducted on the
candidate scale. An opportunity sample was taken from an introductory programming
course taught by the investigator. This population provided a range of years and majors
(e.g., freshman through senior, Computer Science majors, Philosophy majors, etc…)
thereby giving some diversity to the sample. Twenty interviews were scheduled with two
no-shows and one interview misrecorded yielding 17 usable interviews.
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followed a protocol (Appendix A) which included a brief overview of the project and a
copy of the conceptual definition mentioned above.

For recording purposes, each

candidate question was assigned a random number on one of the 14 notecards.
Participants were told the number was random and had no bearing on how they ranked
the items. Each participant was asked to rank the fourteen candidate items according to
their perception of each question’s helpfulness in measuring social influence according to
the conceptual definition. Upon coming to a ranking they were confident of (there was
no time limit), participants were asked to record their ranking using the random numbers
for identification on a sheet they had filled out with basic information prior to the
interview.
Subsequent to the pretest interviews, the candidate scale was included in a preliminary
survey which would test its statistical performance with the rest of the model. A subject
pool was obtained from a previous survey conducted approximately one year ago. In this
related survey focusing on Internet use, a random sample of 2,200 people was contacted
and 512 surveys were returned for a response rate of 23%. Of these 512 surveys,
approximately 150 consented to being a part of a future related survey. Those that
consented were contacted via email to fill out the preliminary survey online for this
current study.

The scale was tested using the Blackboard system as the subject

technology. One hundred and two surveys were returned within one week of the initial
emailing. The average respondent age was 20 years, with a standard deviation of 1.6.
Fifty-eight percent of respondents were male and 62% of respondents lived off campus.
Sixty-five percent of respondents were upperclassmen.

No major skews in the

respondent pool were found that would produce any serious bias in the data.
To further verify these findings, respondents to the preliminary Blackboard survey above
were asked if they would be willing to fill out the same survey on another system a week
later. A total of 85 out of the 102 respondents indicated their willingness to do so. One
week after the initial deployment of the preliminary Blackboard survey, the preliminary
Filebox survey was sent out to the 85 respondents who had agreed to participate again.
Sixty-one responses were collected and analyzed. Similar analysis steps were used to
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verify the consistency of the findings between the two preliminary surveys. Strong
consistency between the results of these two preliminary surveys provided good evidence
of the model’s reliability.
A major need for the final surveys was a higher quality sample of users to truly test the
viability of the behavioral model. While the sample for the preliminary survey was based

upon a random sample of participants from a previous study that agreed to be followed
up in the future, the sample for the final survey should be a truly random sample of the
entire university population. Also, the size of the sample could be increased. While the
two preliminary surveys had cumulatively yielded 163 respondents, the sample for the
final survey would start out at 2,500 and hopefully yield a final sample of 500-1000
respondents.
Several possible sources for obtaining the desired sample were identified, including a
financial management class of approximately 200 and a random sample of on-campus
residents from the Office of Student Programs.

These options had a number of

drawbacks, however. The pools were too small, nonrandom, and unrepresentative of the
student population being studied. A contact was found via one of the aforementioned
sources for the Office of Institutional Research and Planning Analysis (www.irpa.vt.edu).
This office was able to provide a high quality sample that was large enough,
representative, and truly random. A sample of 2,500 names was obtained three weeks
after an initial meeting, providing time to prepare the email and the survey that would be
sent to the subject pool (see Appendix D and E for these items respectively).
The first email was sent to the entire sample on a Sunday afternoon around 2pm. This
time was optimal because students would likely be home and working, but with less
urgency than during the actual week. One reminder email was sent three days later on
Wednesday, and the survey was closed that following Sunday. A total of 689 surveys
were returned for a response rate of 28%. Of the 689 respondents, 290 agreed to fill out a
final survey for Filebox in addition to the final Blackboard survey. The email for the
final Filebox survey was sent out exactly one week after the Blackboard survey was
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closed. Reminder emails were sent out on the following Wednesday and Sunday. Of the
290 that agreed to a second survey, 203 actually did so for a response rate of 70%.
Statistical analysis of the survey results are explained in Section 3.3 and reported in the
next Chapter 4.

3.3

Statistical Analysis

A heavy focus of this research study is on statistical analyses of the survey data collected.
For this reason, the following section will help to motivate and explain each of the
statistical procedures commonly used in this study as reported in Chapter 4. In cases
where a statistical term or method is used once, the explanation for that procedure will be
included there. One of the main goals of was to produce a modification of the historical
Subjective Norm scale with strong validity and reliability. A scale is said to have high
validity if it measures what it is supposed to measure accurately; it is said to have high
reliability if it measures the same effect multiple times consistently. By introducing this
modified scale of Subjective Norm into the Technology Acceptance Model, this study’s
other main goal was to significantly increase the predictive strength of the overall model.
The predictive strength of the model is determined using regression analysis. Regression
analysis is used to determine the relationship between a set of independent variables (in
this case Behavior Intention to use a software system) and a dependant variable (in this
case Perceived Ease of Use, Perceived Usefulness, and Subjective Norm) (see
http://library.dfaus.com/glossary/).

Another way to explain this relationship is how

closely the independent variables come to predicting the actual value of the dependant
variable. The difference between the actual and predicted value of the dependant variable
is called variance. A model is said to have a higher explained variance (or R2) as the
difference between these two values shrinks.
The results which are included in the regression analysis include B, SE B, β, and R2. B is
the coefficient for each independent variable in the model and indicates the predictive
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strength for that single independent variable on the dependant variable. SE B is the
standard error of B, which was just mentioned, and indicates the mean amount of
variance attributed to a specific independent variable. Beta (or β) indicates the proportion
of the variance explained by a specific independent variable in proportion to the other
independent variables.

A Beta coefficient can be used to compare the predictive

strengths of two independent variables. As explained above, R2 is the amount of variance
in the dependant variable explained by all the independent variables together.
Most of the regression results reported in this study involved a 2-step process. Step 1 is
the initial set of independent variables used to in the regression analysis to predict the
dependant variable (which is Behavioral Intention to use a system in every case). Step 2
is a regression analysis involving the initial set of independent variables from Step 1 plus
one or more additional independent variables. For example, Step 1 includes Perceived
Ease of Use and Usefulness to predict Behavioral Intention; Step 2 would use these two
variables plus Subjective Norm to predict intention. The goal of adding independent
variables to the regression model in Step 2 is to significantly increase the explained
variance (R2) between Steps 1 and 2.
Cronbach alphas, Correlation Analysis, and Factor Analysis were also used to empirically
verify the strength of the survey items under consideration. Cronbach alphas were used
to measure internal consistency of the scales. Internal consistency is the degree to which
items from the same scale are correlated with one another (i.e., “the homogeneity of a set
of items”) (Atkinson et al. 2000). Correlation Analysis is used to determine the linear
relationship between two variables (see http://www.netnam.vn/unescocourse/statistics/
11_6.htm). A strong correlation between two variables would indicate the two values
increase or decrease in similar fashion with one another. Factor analysis will help
measure the convergent and divergent validity specifically of the modified Subjective
Norm scale. Convergent validity can be described as the extent to which items within the
same scale are correlated with each other (i.e., items are “loaded” on the same factor).
Divergent validity, on the other hand, is the extent to which unrelated scale items (i.e.,
different factors) are poorly correlated with one another (Campbell et al. 1959).
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According to Campbell and Fiske (1959), a valid scale should measure what it is intended
to measure and nothing else. For example, the Subjective Norm scale used in this study
contains three distinct subsets (or factors) of variables: Normative Influence, Motivation
to Comply, and Observed Use. Scale items from the Normative Influence subscale
should theoretically correlate strongly with the first factor and poorly with the other two.
Correlation coefficients of .7 or above are typically satisfactory to indicate loading on a
particular factor.
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4.

Results

4.1

Preliminary Scale Development

During the scale ranking interviews, participants were asked to record their ranking of the
candidate items (see Section 3.1); these rankings are compiled in Table 4-1 below. The
items are partitioned into three subscales measuring three distinct factors of social
influence. (1) is Normative Influence (2) is Motivation to Comply and (3) is Observed
Use. These are indicated in Table 4-1 in the Subscale column. Note that the ranking
from interview 8 was recorded incorrectly and, thus, not included in the cumulative
rankings.
Scale Item Rankings for Each Interview
Assigned
Item #

Subscale

1

2

3

4

5

6

7

9

10

11

12

13

14

15

16

17

18

Item
Total

11

3

1

2

1

1

1

10

1

1

1

1

1

3

5

1

5

1

1

37

14

3

2

1

2

2

7

2

5

6

13

4

8

6

6

5

2

4

4

79

4

1

9

9

3

3

6

11

6

10

3

9

4

12

11

8

1

7

6

118

6

3

3

6

14

13

12

5

2

3

8

5

12

5

3

4

6

6

12

119

9

1

7

13

5

8

2

7

10

14

6

6

9

2

8

10

4

5

3

119

1

3

5

7

12

10

9

12

8

13

7

3

7

8

7

6

8

2

2

126

12

1

14

12

8

12

13

1

4

8

2

10

6

7

2

2

9

11

7

128

7

3

4

11

13

14

11

3

3

11

14

2

10

4

1

7

7

3

11

129

2

2

10

4

9

11

10

4

9

7

10

11

3

9

10

3

3

9

8

130

5

1

6

10

4

4

4

8

12

2

5

7

13

10

9

12

12

10

9

137

3

1

8

14

7

7

3

14

11

5

4

8

3

11

12

11

11

12

13

154

10

2

12

3

6

6

5

13

14

4

9

12

2

14

14

14

14

8

5

155

13

1

13

5

10

5

14

9

7

9

12

14

14

1

4

9

10

13

10

159

8

2

11

8

11

9

8

6

13

12

11

13

11

13

13

13

13

14

14

193

Note. Factor 1 – Normative Influence. Factor 2 – Motivation to Comply. Factor 3 – Observed Use.
Table 4-1 – Cumulative rankings for scale items from interviews

In addition to the cumulative rankings, the median and mean rankings were calculated.
Table 4-2 shows a listing of the actual scale items, the subscale each item corresponds to,
the random number assigned to each item, and the rankings for each item. The scale
items in Table 4-2 are ordered by their median rank using the mean rank as a tie-breaker.
The strongest performing scale items were from the Observed Use subscale, while scale
items measuring Motivation to Comply tended to rank low. This observation will be
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notable in subsequent stages of this current study. Three questions (#13, 3, 8) had a
median rank greater than 10, meaning they were consistently ranked by interviewees
among the least helpful items in the candidate scale. Taking a look at these scale items,
the common concept among them appears to be peer compulsion. All of the scale items
refer to individuals commonly viewed as peers. They also deal with compliance with
other’s expectations or desires. In Davis’ research, a ranking such as this was used
similarly to find low ranking scale items for the purpose of eliminating them from the
scale for

Scale items
3
I regularly see the people around me benefit from using Blackboard
3
I regularly see the people around me using Blackboard.
3
Overall, my classmates/coworkers use Blackboard (not at all … heavily)
1
People who influence my behavior would think I should use Blackboard
1
People whom I respect think I should use Blackboard.
3
Overall, my friends use Blackboard (not at all …heavily)
3
Overall, my professors/supervisors use Blackboard (not at all … heavily)
1
People who are in authority over me would think I should use Blackboard.
2
Generally speaking, I do what my professors/supervisors think I should do.
1
People who are important to me would think I should use Blackboard.
2
Generally speaking, I do what my friends think I should do.
1
People who I work with would think I should use Blackboard
1
People whom I care about would think I should use Blackboard
2
Generally speaking, I do what my classmates/coworkers think I should do.

Note.

1

Assigned Median
Mean
Number Ranking Ranking
11
1
2.2
14
4
4.6
6
6
7
4
7
6.9
9
7
7
1
7
7.4
7
7
7.6
12
8
7.5
2
9
7.6
5
9
8.1
10
9
9.1
13
10
9.4
3
11
9.1
8
12
11.4

Item
Total
37
79
119
118
119
126
129
128
130
137
155
159
154
193

Normative Influence, 2 Motivation to Comply, 3 Observed Use
Table 4-2 – Average rankings for scale items from interviews

subsequent iterations of the project. After consideration of this approach, it was decided
to retain all items; they would be candidates for exclusion in the final scale but would be
included in the remainder of the surveys so their continued behavior could be observed
throughout the rest of the study.

4.2

Preliminary Survey Results

4.2.1 Blackboard Results
The proposed Subjective Norm scale in Table 4-2 was combined with the rest of the
research model into a full survey. The details of its administration and collection can be
found in Section 3.2. From the data collected, a composite score for each subscale was
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produced by taking the mean of the items associated with it in the survey. Composite
scores were created for Perceived Usefulness, Perceived Ease of Use, Subjective Norm,
and Intention. Recalling the hypothetical model, it is anticipated that Intention to Use (I)
is a function of Perceived Ease of Use (U), Perceived Usefulness (U), and the modified
Subjective Norm scale (SN) (I = EOU + U + SN). Regression analysis indicated the
model was strong, predicting over 60% of the variance in intention (denoted as R2 in the
note for Table 4-3). However, adding the modified Subjective Norm scale to the model
(see Step 2 in Table 4-3) did not produce a significant change in the explained variance of
Behavioral Intention; although it did approach significance (see Table 4-3).

Some

weakness in the full Subjective Norm scale was expected though, since it was anticipated
that some scale items would need to be eliminated.
Variable
Step 1
Perceived Ease of Use
Perceived Usefulness
Step 2
Perceived Ease of Use
Perceived Usefulness
Subjective Norm (plus Observed Use)

B

SE B

β

0.90
0.12

0.07
0.09

0.78*
0.08

0.81
0.11
0.24

0.09
0.09
0.14

0.71*
0.08
0.13

Note. R2 = .65 for Step 1; ∆R2 = .01 for Step 2 (ps = .09). *p < .05.
Table 4-3 – Initial regression analysis for Preliminary Blackboard survey

As previously mentioned, there are three distinct subscale of social influence included in
this modified Subjective Norm scale, each with its own distinctive wording. Those
subscales include Normative Influence (“People who are ______ think I should ____”),
Motivation to Comply (“Generally speaking, I do what _____ thinks I should do”), and
Observed Use (“I regularly see ____ using ____”). As explained in Section 3.3, Factor
Analysis would measure the convergent and divergent validity of the three factors of the
Subjective Norm scale. Convergent validity measures whether scale items within each of
the factors mentioned above are correlated with each other (i.e., loaded on the same
factor), and discriminant validity is the extent to which scale items from different factor
are independent of one another (i.e., did not load on other factors).
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Factor Analysis of the modified Subjective Norm scale items with a varimax rotation
showed loading on three very distinct factors. As explained in Section 3.3, scale items
Scale Item
People who are in authority over me think I should use Blackboard.
People who influence my behavior think I should use Blackboard.
People who are important to me think I should use Blackboard.
People who I respect think I should use Blackboard.
People who I care about think I should use Blackboard.
People who I work with think I should use Blackboard.
Generally speaking, I do what my professors think I should do.
Generally speaking, I do what my friends think I should do.
Generally speaking, I do what my classmates think I should do.
I regularly see the people around me benefit from using Blackboard.
I regularly see the people around me using Blackboard.
I regularly see my classmates using Blackboard.
I regularly see my friends using Blackboard.
I regularly see my professors using Blackboard.

1
.62
.82
.90
.88
.88
.84
.24
.02
.03
.50
.11
.12
.15
.16

Factor
2
.06
.15
.16
.06
.05
.03
.46
.87
.87
.04
.07
.10
.07
.09

3
.12
.33
.13
.14
.11
.23
.02
.15
.07
.47
.95
.93
.92
.76

Note. Factor 1 - Normative Influence. Factor 2 - Motivation to Comply. Factor 3 - Observed Use
Table 4-4 – Rotated Factor Analysis on Subjective Norm scale items

should exhibit strong convergent and divergent validity. This means that a scale item
would correlate (or “load”) strongly with the factor it is intended to be associated with
and poorly with the other factors. The scale items, in fact, did load strongly on the
factors they were expected to, either (1) Normative Influence, (2) Motivation to Comply,
or (3) Observed Use (see Table 4-4).
Subscale
Normative Influence

Cronbach
Alpha
.91

N = 102
Mean = .22, SD = 1.07

Motivation to Comply
N = 102
Mean = .84, SD = .90
Observed Use
N = 102
Mean = .93, SD = 1.29

.65
.89

Subscale Items
People who are in authority over me think I should use Blackboard.
People who influence my behavior think I should use Blackboard.
People who are important to me think I should use Blackboard.
People who I respect think I should use Blackboard.
People who I care about think I should use Blackboard.
People who I work with think I should use Blackboard.
Generally speaking, I do what my professors think I should do.
Generally speaking, I do what my friends think I should do.
Generally speaking, I do what my classmates think I should do.
I regularly see the people around me benefit from using Blackboard.
I regularly see the people around me using Blackboard.
I regularly see my classmates using Blackboard.
I regularly see my friends using Blackboard.
I regularly see my professors using Blackboard.

Table 4-5 – Descriptive statistics for Subjective Norm and its subscales
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Items loaded strongly on the three factors that comprise the proposed Subjective Norm
scale with the exception of one item that cross loaded on two factors (“I regularly see the
people around me benefit from using Blackboard.”). Cross loading means that the factor
correlated equally as strong on more than one factor, indicating weak divergent validity.
Looking at the internal consistency of the overall Subjective Norm scale, the Cronbach
alpha was .87. Each of the factors in the scale, Normative Influence, Motivation to
Comply, and Observed Use, had alphas of .91, .65, and .89 respectively (see Table 4-5).
Recalling Section 3.3, Cronbach alphas indicate how strongly items within the same
subscale are correlated with each other.
Variable
Step 1
Normative Influence
Motivation to Comply
Observed Use

B

SE B

β

0.41
-0.16
0.60

0.13
0.15
0.11

0.28*
-0.09
0.48*

Note. *p < .05.
Table 4-6 – Regression analysis for individual factors of Subjective Norm

Looking at a regression analysis of the three Subjective Norm factors (see Table 4-6),
Normative Influence and Observed Use were significant predictors of intention (p < .05).
However, the beta coefficient for Motivation to Comply indicated that it was not a
Subscale
1. Normative Influence
2. Motivation to Comply
3. Observed Use

1
_

2
.22*

3
.36**

4
.43**

_

.21*

.07

_

.56**

4. Intention

_

Note. *p< .05. **p< .01.
Table 4-7 – Correlation analysis for individual factors of Subjective Norm

significant contributor to the explained variance of Behavioral Intention. A correlation
analysis on the three Subjective Norm factors and Behavioral Intention also shows a
weak relationship between Motivation to Comply and Behavioral Intention. Table 4-7
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shows the only nonsignificant correlation is between Motivation to Comply and
Behavioral Intention (r = .07).
Results of the factor analysis, regression analysis, and correlation analysis discussed
above (see Tables 4-4, 4-6, and 4-7) indicate a strong relationship between at least two of
the factors of Subjective Norm (Normative Influence and Observed Use) and Behavioral
Variable
Step 1
Perceived Ease of Use
Perceived Usefulness
Step 2
Perceived Ease of Use
Perceived Usefulness
Subjective Norm (plus Observed Use)

B

SE B

β

0.90
0.12

0.07
0.09

0.78*
0.08

0.81
0.11
0.24

0.09
0.09
0.14

0.71*
0.08
0.13

Note. R2 = .65 for Step 1; ∆R2 = .01 for Step 2 (ps = .09). *p < .05.
Table 4-8a - Regression analysis with full Subjective Norm scale

Variable
Step 1
Perceived Ease of Use
Perceived Usefulness
Step 2
Perceived Ease of Use
Perceived Usefulness
Subjective Norm (Motivation to Comply excluded)

B

SE B

β

0.90
0.12

0.07
0.09

0.78*
0.08

0.78
0.11
0.29

0.09
0.09
0.12

0.68*
0.07
0.18*

Note. R2 = .65 for Step 1; ∆R2 = .02 for Step 2 (ps < .05). *p < .05.
Table 4-8b – Regression Analysis with two factor Subjective Norm scale

Intention. However, those same results (see Tables 4-4, 4-6, and 4-7) also raised some
concerns about the Motivation to Comply subscale as a significant predictor of
Behavioral Intention. These scale items were among the lowest ranking questions in the
pretest interviews (see Section 4.1). In this current survey, Motivation to Comply had the
lowest Cronbach alpha by far (.65), a nonsignificant beta coefficient predicting intention
(r = .07), and a nonsignificant correlation coefficient as well (see Table 4-8). This
indicates that Motivation to Comply has both weak internal consistency and a weak
predictive relationship with Behavioral Intention. Previously, regression analysis showed
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that the full Subjective Norm scale was not a significant predictor of intention (see Table
4-8a). However, with Motivation to Comply taken out of the scale, the beta coefficient
for Subjective Norm becomes significant (see Table 4-8b).

4.2.2 Filebox Results
In the second preliminary survey based upon Filebox, an initial regression analysis
showed results very similar to the prior Blackboard survey (see Table 4-9). While the
predictive strength for the present model was just slightly lower than the Blackboard
model, Subjective Norm is now significant before any modification to the scale took
place.
Variable
Step 1
Perceived Ease of Use
Perceived Usefulness
Step 2
Perceived Ease of Use
Perceived Usefulness
Subjective Norm (plus Observed Use)

B

SE B

β

0.68
0.46

0.12
0.12

0.54*
0.35*

0.52
0.37
0.44

0.14
0.13
0.22

0.41*
0.28*
0.24*

Note. R2 = .59 for Step 1; ∆R2 = .02 for Step 2 (ps < .05). *p < .05.
Table 4-9 – Initial regression analysis for Preliminary Filebox survey

Continuing with the previous procedure, factor analysis also produced similar results.
Subjective Norm scale items factored on Normative Influence, Observed Use, or
Motivation to Comply in almost identical fashion to the data in the previous Blackboard
survey (see Table 4-10).
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Scale Item

Factor
1
.87
.96
.94
.95
.91
.87
-.07
-.04
-.03
.35
.14
.24
.17
.39

People who are in authority over me think I should use Blackboard.
People who influence my behavior think I should use Blackboard.
People who are important to me think I should use Blackboard.
People who I respect think I should use Blackboard.
People who I care about think I should use Blackboard.
People who I work with think I should use Blackboard.
Generally speaking, I do what my professors think I should do.
Generally speaking, I do what my friends think I should do.
Generally speaking, I do what my classmates think I should do.
I regularly see the people around me benefit from using Blackboard.
I regularly see the people around me using Blackboard.
I regularly see my classmates using Blackboard.
I regularly see my friends using Blackboard.
I regularly see my professors using Blackboard.

2
-.04
-.12
-.08
-.06
-.09
-.02
.45
.91
.90
-.03
-.03
-.02
.03
-.33

3
.15
.15
.20
.23
.27
.38
-.05
.09
-.06
.81
.95
.91
.92
.53

Note. Factor 1 - Normative Influence. Factor 2 - Motivation to Comply. Factor 3 - Observed Use
Table 4-10 – Rotated Factor Analysis on Subjective Norm scale items

With scale items factoring consistently between the two surveys, a regression analysis
similar to the one in the preliminary Blackboard survey was conducted. Motivation to
Comply continued to show a statistically weak relationship to Behavioral Intention.
Similar to the previous Blackboard survey, Normative Influence and Observed Use were
both significant predictors of Behavioral Intention while Motivation to Comply was not
significant (see Table 4-11).
Variable
Step 1
Normative Influence
Motivation to Comply
Observed Use

B

SE B

β

0.29
-0.20
0.71

0.14
0.20
0.13

0.22*
-0.09
0.59*

Note. *p < .05.
Table 4-11 - Regression analysis for individual factors of Subjective Norm
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Subscale
1. Normative Influence
2. Motivation to Comply
3. Observed Use
4. Social Influence
5. Intention to Use

1
-

2
-.10
-

3
4
.50** .86**
-.01
.11
.85**
-

5
.52**
-.12
.70**
.68**
-

Note. *p< .05. **p< .01.
Table 4-12 - Correlation analysis for individual factors of Subjective Norm

Motivation to Comply also showed a weak relationship to the other factors of Subjective
Norm and Behavioral Intention in the correlation analysis shown above (see Table 4-12).
While all other factors in the matrix correlate significantly, Motivation to Comply
correlated with nothing in the matrix including the Subjective Norm scale which contains
it. As in the previous analysis, excluding Motivation to Comply from the Subjective
Norm scale significantly increased the variance explained (R2) by the overall model (see
the Note in Table 4-13).
Variable
Step 1
Perceived Ease of Use
Perceived Usefulness
Step 2
Perceived Ease of Use
Perceived Usefulness
Subjective Norm (Motivation to Comply excluded)

B

SE B

β

0.68
0.46

0.12
0.12

0.54*
0.35*

0.49
0.35
0.40

0.14
0.13
0.17

0.39*
0.27*
0.28*

Note. R2 = .60 for Step 1; ∆R2 = .03 for Step 2 (ps <.05). *p < .05.
Table 4-13 – Regression Analysis with two factor Subjective Norm scale

Preliminary survey analysis shows the potential of a modified Subjective Norm scale that
is significant for compulsory and voluntary systems. This latter significance would be a
strong improvement upon previous attempts to implement such a scale. These results
provide impetus for the final surveys which will help verify the significant findings of the
preliminary surveys.
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4.3

Final Survey Results

As a validation of the findings from the preliminary surveys, analysis for this data set will
closely follow the analysis from the previous two surveys. This will serve either to refute
or to verify those findings on a higher quality sample. One supplement to this will be an
analysis of the moderating variables mentioned in the previous section (voluntariness,
gender, age, and experience). How these variables act on the model will give insight into
the generalizability of the research model.

4.3.1 Blackboard Results
With several adjustments to the initial survey and a much higher quality sample (see
Section 3.3), a final run of the survey was conducted. Cronbach alphas for the overall
Subjective Norm scale (0.90) and for each of its factors remained high with the exception
of Motivation to Comply (see Table 4-14)
Subscale
Normative Influence

Cronbach
Alpha
.93

N = 683
Mean = .74, SD = 1.09

Motivation to Comply
N = 683
Mean = .91, SD = .95
Observed Use
N = 682
Mean = 1.41, SD = .98

.75
.86

Subscale Items
People who are in authority over me think I should use Blackboard.
People who influence my behavior think I should use Blackboard.
People who are important to me think I should use Blackboard.
People who I respect think I should use Blackboard.
People who I care about think I should use Blackboard.
People who I work with think I should use Blackboard.
Generally speaking, I do what my professors think I should do.
Generally speaking, I do what my friends think I should do.
Generally speaking, I do what my classmates think I should do.
I regularly see the people around me benefit from using Blackboard.
I regularly see the people around me using Blackboard.
I regularly see my classmates using Blackboard.
I regularly see my friends using Blackboard.
I regularly see my professors using Blackboard.

Table 4-14 – Descriptive statistics for Subjective Norm and its subscales

As in the preliminary survey analysis, an initial regression analysis was conducted first
without Subjective Norm and next with it included (see Table 4-15).
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Variable
Step 1
Perceived Ease of Use
Perceived Usefulness
Step 2
Perceived Ease of Use
Perceived Usefulness
Subjective Norm (plus Observed Use)

B

SE B

β

0.45
0.14

0.03
0.04

0.54*
0.12*

0.32
0.11
0.35

0.03
0.04
0.04

0.34*
0.10*
0.29*

Note. R2 = .36 for Step 1; ∆R2 = .05 for Step 2 (ps < .05). *p < .05.
Table 4-15 - Initial regression analysis for the final Blackboard survey

The model summary above indicates that the original model is a significant predictor of
the dependent variable and that adding Subjective Norm significantly increases the
variance explained (R2) by the overall model. As in the preliminary surveys, adding the
full Subjective Norm increases the variance explained by the model from 36% to 41%. A
basic expectation throughout the project has been that some items would and should be
eliminated from the Subjective Norm scale. The first step was to see how the 14 scale
items for Subjective Norm loaded with one another. Factor analysis was again used to
examine this (see Table 4-16). Results show the scale items, again, loading on three
distinct factors. Using a varimax rotation to eliminate some cross loading for several
Scale Item
People who are in authority over me think I should use Blackboard.
People who influence my behavior think I should use Blackboard.
People who are important to me think I should use Blackboard.
People who I respect think I should use Blackboard.
People who I care about think I should use Blackboard.
People who I work with think I should use Blackboard.
Generally speaking, I do what my professors think I should do.
Generally speaking, I do what my friends think I should do.
Generally speaking, I do what my classmates think I should do.
I regularly see the people around me benefit from using Blackboard.
I regularly see the people around me using Blackboard.
I regularly see my classmates using Blackboard.
I regularly see my friends using Blackboard.
I regularly see my professors using Blackboard.

Factor
1
2
.59
.12
.78
.19
.90
.15
.91
.12
.90
.16
.82
.17
.19
.55
.12
.90
.17
.89
.47
.21
.15
.11
.13
.11
.18
.11
.24
.07

3
.17
.59
.15
.16
.17
.18
.18
.09
.07
.52
.89
.91
.88
.60

Note. Factor 1 - Normative Influence. Factor 2 - Motivation to Comply. Factor 3 - Observed Use
Table 4-16 – Rotated Factor Analysis on Subjective Norm scale items
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items, the factors again load on the type of question (i.e. Normative Influence, Motivation
to Comply, and Observed Use). The factor loading, the initial cross loading, and even the
necessary varimax rotation all happened similar to the preliminary survey results, further
verifying the consistency of the model over multiple surveys.
Such conclusive results from the factor analysis above gave clear guidance to analyze
Subjective Norm on these three distinct factors. A regression analysis was run with
Intention as the dependent variable and the three Subjective Norm factors as the
independent variables (see Table 4-17).

The results below indicate several notable

things. First, Motivation to Comply, which was a weak factor in the preliminary surveys,
was again not significant in the prediction of user intention. Secondly, while both were
significant, the standardized coefficient for Observed Use was nearly four times stronger
than Normative Influence.
Variable
Step 1
Normative Influence
Motivation to Comply
Observed Use

B

SE B

β

0.12
0.04
0.50

0.03
0.04
0.04

0.13*
0.04
0.50*

Note. *p < .05.
Table 4-17 - Regression analysis for individual factors of Subjective Norm

The weakness of Motivation to Comply is further verified by the correlation table of the
same factors below (see Table 4-18). With a sample size this large, most correlations
will be significant. However, the correlation coefficient for Motivation to Comply and
Intention (.257) is the weakest correlation to user intention. This weakness will be more
conclusively shown in the follow-up survey discussed later (see Section 4.3.2).
Subscale
1. Normative Influence
2. Motivation to Comply
3. Observed Use
4. Social Influence Scale
5. Intention to Use

1
-

2
.38**
-

3
.49**
.34**
-

4
.88**
.62**
.79**
-

5
.39**
.26**
.58**
.54**
-

Note. *p< .05. **p< .01.
Table 4-18 - Correlation analysis for individual factors of Subjective Norm
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With the regression analysis just mentioned, and the results from the preliminary surveys,
it would again seem reasonable to exclude Motivation to Comply from the Subjective
Norm scale and then check the performance of the resulting model.

Removing

Motivation to Comply from the scale again produced a significant increase in the
variance explained (see Table 4-19). The omission of Motivation to Comply from the
Subjective Norm scale resulted in a gain in statistical strength across all four surveys.
Variable
Step 1
Perceived Ease of Use
Perceived Usefulness
Step 2
Perceived Ease of Use
Perceived Usefulness
Subjective Norm (Motivation to Comply excluded)

B

SE B

β

0.45
0.14

0.03
0.04

0.54*
0.12*

0.31
0.11
0.34

0.03
0.04
0.04

0.34*
0.10*
0.31*

Note. R2 = .36 for Step 1; ∆R2 = .06 for Step 2 (ps < .05). *p < .05.
Table 4-19 - Regression Analysis with two factor Subjective Norm scale

One final point of interest for the model, as mentioned previously, is moderating
variables. Venkatesh et al. (2003) states that value could be added to a model such as this
by studying its generalizability across different levels of voluntariness, experience,
gender, and age. By including these variables in this current survey, we can test their
effect on the research model.
Since many of the survey items being compared used different scales, z-scores were
made for each item in order to standardize their measure and make them comparable. A
z-score indicates how far and in what direction a scale value deviated from the mean of
all the scales values. The items of interest would be the elements of the research model
(Perceived Usefulness, Perceived Ease of Use, Subjective Norm, and Behavioral
Intention) and the moderating variables (voluntariness, experience, gender, and age).
Before checking the moderating variable in the regression equation, a correlation analysis
was run to check for multicolinearity. In other words, if two independent variables in the
regression equation were highly correlated, their individual effect on the dependent
variable (in this case Behavioral Intention) would be diminished.
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variable showed a moderate correlation with the original elements of the model. This
gave some early indication that the individual effects of the moderating variables may be
weak. Next, a new regression equation was run with 7 independent variables (Perceived
Usefulness, Perceived Ease of Use, Subjective Norm, and the moderating variables) and
Behavioral Intention as the dependent variable. Results from the regression analysis
were consistent with the correlation analysis.

Overall, adding the four additional

moderating variables raised the variance explained by the model only a hundredth of a
percent.

The coefficients for two of the moderating variables (experience and

voluntariness) were nonsignificant and the other two (age and gender) were only slightly
significant at a standard beta coefficient of .069. With such a small effect size for the
moderating variables, it made no sense to add them to the original research model.
Adding four variables had produced a nonsignificant increase of .01 to the R2, or
explained variance of the model.

4.3.2 Filebox Results
The final Filebox survey provided one last opportunity to see the performance of the
research model. Survey results here, some of the strongest yet, were the final verification
of the findings from the previous three surveys. In addition to being the fourth test of the
Variable
Step 1
Perceived Ease of Use
Perceived Usefulness
Step 2
Perceived Ease of Use
Perceived Usefulness
Subjective Norm (plus Observed Use)

B

SE B

β

0.61
0.63

0.08
0.07

0.41*
0.47*

0.40
0.55
0.50

0.09
0.07
0.11

0.27*
0.41*
0.26*

Note. R2 = .60 for Step 1; ∆R2 = .04 for Step 2 (ps < .05). *p < .05.
Table 4-20 - Initial regression analysis for final Filebox survey

model overall, it was also a verification specifically of the previous Filebox survey on a
larger, truly random sample.

As before, the initial regression analysis showed a

2

significant increase in R with the addition of the full Subjective Norm scale. The
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predictive strength for this regression equation was back over 0.6 as it had been in the
first two surveys (see Table 4-20).

Variable
Step 1
Normative Influence
Motivation to Comply
Observed Use

B

SE B

β

0.37
0.02
0.67

0.10
0.11
0.09

0.25*
0.01
0.50*

Note. *p < .05.
Table 4-21 - Regression analysis for individual factors of Subjective Norm scale

Factor analysis with a varimax rotation was conducted on the modified Subjective Norm
scale showing the scale items loading on the same factors as before, namely Normative
Influence, Motivation to Comply, and Observed Use. Regression and correlation analysis
of each of these factors with Behavioral Intention showed Motivation to Comply to be a
non-significant factor (see Table 4-21 and 4-22).
Subscale
1. Normative Influence
2. Motivation to Comply
3. Observed Use
4. Social Influence Scale
5. Intention to Use

1
-

2
.28**
-

3
.63**
.11
-

4
.90**
.39**
.86**
-

5
.57**
.13
.66**
.66**
-

Note. *p< .05. **p< .01.
Table 4-22 - Correlation analysis for individual factors of Subjective Norm scale

Removing Motivation to Comply from the Subjective Norm scale improves the
performance of the entire model, raising R2 from .638 to .647 (see Table 4-23). Not only
is the scale more concise as a result, but the explained variance of the model is increased
as well.
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Variable
Step 1
Perceived Ease of Use
Perceived Usefulness
Step 2
Perceived Ease of Use
Perceived Usefulness
Subjective Norm (plus Observed Use)

B

SE B

β

0.61
0.63

0.08
0.07

0.41*
0.47*

0.37
0.54
0.47

0.09
0.07
0.09

0.25*
0.40*
0.29*

Note. R2 = .60 for Step 1; ∆R2 = .05 for Step 2 (ps < .05). *p < .05.
Table 4-23 - Regression Analysis with two factor Subjective Norm scale

4.4

Summary of the Findings

With four surveys demonstrating the proposed statistical model now completed, a brief
mention of the consistency of the findings across all surveys is important before
discussion of the results in the next chapter. Each analysis began with an initial look at
the regression equation including Perceived Ease of Use, Perceived Usefulness,
Behavioral Intention, and the full Subjective Norm scale (see Table 4-24). Table 4-24
shows the explained variance for the model in each of the surveys. The standardized
coefficients show the predictive strength of the individual factors relative to one another.
Standardized Coefficients
2

Survey

R

U

EOU

SN

Preliminary Blackboard

.66*

.71*

.08

.13

Preliminary Filebox

.61*

.41*

.28*

.24*

Final Blackboard

.41*

.34*

.10*

.29*

Final Filebox

.64*

.27*

.41*

.26*

Note. *p<.05
Table 4-24 – Summary of regression results across four surveys

In all but the first survey, the full Subjective Norm scale was a significant predictor of
Intention to Use, but even there it approached significance (p = .019). In all but one of
the surveys, the explained variance of the statistical model was over 60%. Before any
further analysis or refinement of Subjective Norm, the model had already performed
generally better than the historical Technology Acceptance Model which typically
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predicts about 40% of the variance in Behavioral Intention (Venkatesh et al. 2000). One
observation of note here is how the explained variance of the Final Blackboard survey
was a full 20% lower than the other three models. This will be investigated further at the
end of the section.
For all four surveys, factor analysis showed all fourteen scale items loading on the same
three factors. Prior to a varimax rotation of the data, the same scale items even cross
loaded on the same factors. Next, a regression analysis was conducted with the three
factors of the modified Subjective Norm scale as independent variables and Intention as
the dependent variable. For every survey, Normative Influence and Observed Use were
significant predictors of Intention while Motivation to Comply was not. Further analysis
also showed that, across all four surveys, Motivation to Comply correlated poorly or not
at all with Normative Influence, Observed Use, Behavioral Intention, and even Subjective
Norm which included Motivation to Comply as a factor!
The aforementioned results provided strong motivation for excluding Motivation to
Comply from the final Subjective Norm scale.

Removing these three scale items

increased the performance of the statistical model in all cases as we can see from the
increased R2 in the second column (see Table 4-25).
Survey

R2 (w/ original scale)

R2 (w/ refined scale)

Preliminary Blackboard

.659*

.668

Preliminary Filebox

.628

.634

Final Blackboard

.413

.419

Final Filebox

.638

.647

Table 4-25 – Change in explained variance with Motivation to Comply removed

For any one of the surveys conducted, the results show strong evidence for the validity of
the modified Subjective Norm scale and the subsequent research model containing it.
The consistency of these strong results across four surveys, however, argues even more
convincingly for the merits of the modified scale of Subjective Norm proposed by this
current project.
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While the other three surveys resulted in an explained variance of over 60%, the Final
Blackboard survey predicted 42% of the variance in Behavioral Intention. This is of
particular interest because the Final Blackboard survey was based on the largest and
highest quality sample. It would be easy to dismiss the reported R2 of the other three
surveys had they not all been over 60%. Considerable effort went into investigating if
there was anything unique about the Final Blackboard sample that would result in such
different results. We first checked the demographics of the samples for any unique
features of the Final Blackboard sample. Not only would something theoretically need to
be unique to the Final Blackboard sample, but the other three samples should be
consistent with each other. For example, the gender ratios for the other samples are
slightly skewed while the Final Blackboard sample was evenly split. But within the three
other samples, the gender skew was not always in the same direction. In addition to this,
gender was found to be a nonsignificant meditating [delete mediating] factor for the Final
Blackboard sample in Section 4.3.1. The Final Blackboard sample failed to show any
significant uniqueness along any other demographic factor that we checked (see Table 426).
Preliminary
Blackboard
20.6 (1.6)
57% / 41%
39% / 61%

Age (avg.)
Gender (m/f)
On/Off
Campus
Class
6/28/24/35/5%
(fresh/soph/jun/
senior/grad)
Net Experience 6-7 years
(median)

Preliminary
Filebox
20.6 (1.5)
64% / 34%
61% / 39%

Final
Blackboard
19.5 (1.9)
50% / 50%
56% / 43%

Final
Filebox
20.0 (2.9)
43% / 57%
51% / 49%

3/33/28/34/0%

35/22/20/22/0%

27/20/24/27/1%

8-9 years

8-9 years

10+

Table 4-26 – Demographic statistics for the four surveys
Looking at the four variables involved in the regression equation (Perceived Usefulness,
Perceived Ease of Use, Subjective Norm, and Behavioral Intention), outliers existed for
each, but when they were eliminated, the explained variance actually went down even
further. Up to this point, no characteristics have been found to explain a lower R2 for the
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Final Blackboard survey other than to say that it is, of course, statistically possible that
the explained variance could be lower than 60% one quarter of the time.
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5.

Discussion

This chapter will return to the previous discussion, first of related work and then of the
original hypotheses and contributions this study hoped to make.

5.1

Relation to other studies

The Technology Acceptance Model developed by Davis in the 80’s remains one of the
most well-tested behavioral models. However, Davis and others have recommended
adding a measure of social influence to this model. Over the course of 20 years, attempts
to add such a measure to the model have typically been either nonsignificant or only
significant for compulsory systems.
Two thirds of the scale that this project used for measuring social influence has common
roots in much of the previous work on which this study was based. Normative Influence
and Motivation to Comply started out as a measure of Subjective Norm in the Theory of
Reasoned Action.

When Theory of Reasoned Action was adapted to Technology

Acceptance Model, many attempts were made to use these two factors as a measure of
social influence in their revised models. Many of these studies found Subjective Norm to
be either nonsignificant or only significant for compulsory systems. It is the author’s
opinion that a strong cognitive factor was missing from the traditional Subjective Norm
scale. While Normative Influence focused on the perception of other peoples’ opinions
and Motivation to Comply focused on one’s attitude toward those influences, neither of
these factors account for actual behavior.
Adding Observed Use as a factor to the Subjective Norm scale tested extremely well in
the four surveys reported above. Of specific interest, in relation to other related work
discussed in Chapter 2, is the significance of the modified Subjective Norm scale in the
hypothetical model.

Consistent with other studies using a social influence scale,

Subjective Norm was a significant predictor of intention for compulsory systems. In this
case, the compulsory system was Blackboard. Unlike other studies attempting to develop
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a scale for social influence, Subjective Norm was a significant predictor of intention in
both studies using a voluntary system (in this case, Filebox).

5.2

Hypotheses and Contributions

The strength of this study’s findings certainly serves as strong verification for all of the
hypotheses mentioned in Section 2.2. Recalling those hypotheses, Perceived Ease of Use
and Perceived Usefulness were predicted to continue being significant predictors of BI
(hypotheses H1a and H2). Perceived Ease of Use would have an indirect effect on
Behavioral Influence via Perceived Usefulness (hypotheses H1b). Subjective Norm will
also be a significant predictor of Behavioral Influence (hypothesis H3a). It was also
hypothesized that Subjective Norm would have an additional indirect effect on
Behavioral Influence via Perceived Usefulness (hypothesis H3b).
H3a (.292)

Subjective
Norm (SN)

H3b (.49)
Perceived
Usefulness
(U)

H2 (.379)

Behavioral
Intention
To Use (BI)

Actual
System
Use

H1b (.25)
Perceived
Ease of Use
(EOU)

H1a (.099)

Figure 5-1 – Research Model with corresponding hypotheses and coefficients
from the final Blackboard survey.

Looking at the regression coefficients from the final Blackboard survey in Figure 5-1, all
three variables were significant predictors of intention (Hypotheses H1a, H2, and H3a).
Ease of Use performed rather poorly in several of the other surveys but was still normally
significant.

Existing research literature indicates that Perceived Ease of Use has

historically proven to be the weaker variable in the statistical model, but it is usually still
Snook – Socionormative Influence in Software Adoption and Use

50

significant. Subjective Norm and Perceived Ease of Use also had strong indirect effects
on intention (Hypotheses H1b and H3b). As explained in Section 3.3, an indirect effect is
the effect one variable has on another through the mediation of an intervening variable
(Pedhazur 1997).

The indirect effect of Subjective Norm (.186) through Perceived

Usefulness makes intuitive sense since a technology that was socially accepted would, by
that virtue, most likely be more useful. Perceived Ease of Use’s indirect effect (.095) on
intention was as strong as its direct effect because an easy to use technology would be
more useful.
In all four surveys, the statistical model accounted for over 40% of the variation in
behavioral intent. Three of four surveys actually accounted for over 60% of the variance.
Evidence from this current study indicates that the inclusion of the modified scale of
Subjective Norm into the Technology Acceptance Model is a significant improvement
over the original model.
While no hypotheses were made about which Subjective Norm scale items would be the
most likely candidates for refinement (so as not to bias their testing), it did come as a
surprise that all questions pertaining to Motivation to Comply behaved so poorly. While
the performance of Motivation to Comply in this research project was undoubtedly weak,
the merit of such a factor in a scale of social influence is still worthy of more research
and will be discussed further later in this paper.
The resulting Subjective Norm scale developed by this project can be seen as a major
contribution to behavioral research. By adding a modified scale of Subjective Norm to
Technology Acceptance Model, the explained variance of the model was increased while,
at the same time, preserving its parsimony. The ability to study the factors of user
adoption and use with such quantitative accuracy is valuable in two ways. First and
foremost, the existing Technology Acceptance Model with Subjective Norm added to it
gives developers and researchers insight into the different factors involved in user
adoption and use of technology. If one factor of the model is strong and yet adoption is
still low, other factors of the model can be studied as possible negative contributors.
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Secondly, developers, managers, and researchers can use the model within a user
population as an indication of potential software adoption prior to deployment. Thus,
before significant resources are expended for developing or deploying a new software
system, the potential success of that software in the targeted user population can be
predicted. Also, because much of the wording for the Subjective Norm scale items is not
specific software use, it could be expected that this scale of social influence may have
applications outside of software adoption and use.

5.3

Scale Refinement

Throughout this research project, analysis of the proposed Subjective Norm scale carried
with it the expectation that some scale items might be eliminated at the end of the project.
Generally, all of the scale items performed strongly except for one specific type of
question.

The theoretical potential of the Motivation to Comply questions and

possibilities for reworking that factor of the Subjective Norm scale will be covered in
Section 5.4. However, the Motivation to Comply scale items as they exist in this study
have been shown rather conclusively to be weak contributors to the explained variance of
the research model. Discussion of scale refinement was held until the end of the project
so that, it was hoped, the weight of results from several surveys could provide some
strong evidence as to which items to eliminate.
Recalling the results reported in the previous chapter, Motivation to Comply consistently
performed poorly within every regression and correlation analysis conducted.
Eliminating these three questions increased the explained variance of the model in every
instance while, at the same time, reducing the number of questions necessary to do so.
Until further research can find a successful implementation of the concept (refer to
Section 5.4), it would seem advisable to use the Subjective Norm scale without the
Motivation to Comply subscale.
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5.3.1 Followup Interviews
In light of the above results, it was clear that Motivation to Comply performed poorly
within the Subjective Norm scale. However, this did not preclude its value in measuring
social influence, nor should it. Measuring a subject’s propensity to comply with outside
influences was as important, if not more so, than their observance or awareness of those
influences. What remained unclear is why Motivation to Comply performed poorly in
the scale. One hypothesis for this is that subjects are unwilling to self report compliance
to others but other hypotheses were certainly possible.
Followup interviews were planned as a result to probe into subjects’ perception of the
overall scale, focusing specifically on their impressions of the Motivation to Comply
questions. A fairly obvious sample to draw from for these followup interviews was the
sample originally interviewed for the scale rankings at the beginning of this study (see
Sections 3.1 and 4.1). Of the 18 persons interviewed for the pretest interviews, 11 agreed
to another interview. Ten surveys were subsequently completed after one no-show.
At the outset of the interview, each subject was asked their general impression of the
Subjective Norm scale items they had regarded as least helpful in the original interview.
Since most of the subjects had put at least one of the Motivation to Comply questions in
the bottom four or five of their rankings, opinions about these particular questions were
generally offered without much probing by the interviewer. Approximately half of the
people interviewed did think respondents would have at least some level of difficulty
answering truthfully regarding their compliance with outside social influences as
hypothesized.

In the words of one interviewee, “You’d like to think you’re more

independent, that you have free will and you think freely.” Although the problem of self
reporting compliance did come up as hypothesized, it was not as prevalent as expected
nor was it the only observation gleaned from the interviews.
Several other observations were worthy of note.
Motivation to Comply questions.

One was the generality of the

Several interviewees mentioned that the phrases
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“Generally speaking” and end with “think I should do” that frame the scale items were
not specific enough. One subject mentioned confusion over whether these questions
were asking about ethical or moral opinions or about opinions over software use – two
very different issues and areas of social influence.
Another observation was the independence of Motivation to Comply from the other
factors of the Subjective Norm scale. From the very beginning of this project, Motivation
to Comply was recognized as a distinct factor of Subjective Norm. Compliance with
social pressures bears an obvious distinction from the observance of those influences
(measured by Normative Influence and Observed Use). Far beyond just being distinct,
compliance and observance have the potential to operate in the scale in very different
ways. Several interviewees indicated a strong awareness of the social pressures around
them but an equally strong will not to acquiesce to those pressures. In such a situation,
these two parts of the scale would behave in the exact opposite manner to each other and
lower the apparent internal consistency of the overall scale.

5.4

Applications for Design

At the conclusion of this discussion a few points on the practical application of this
model would be helpful. At the start of this dissertation, it was stated that a great deal of
time and money are spent by companies and organizations each year to either develop
new technology or implement existing technology in their business process. The value of
motivation models is in their potential to predetermine user acceptance before
deployment of a technology.

The value of the model is not, however, just a

predetermination of acceptance or non-acceptance but in the factors involved in adoption.
If the model indicates a product will not be readily accepted by the target user population,
designers can get a sense of whether the problem is usability, ease of use, or social
influences. Perhaps a system is perceived by potential users to be easy to use but its need
or benefit is not as so apparent. The system may either not be needed, or its benefit may
need to be conveyed more clearly by designers and management. Perhaps a system
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meets an obvious need for the user, but its users are unsure of their ability to learn the
system. Offering training classes to users may mitigate this difficulty. In the case of a
new system not yet available to users, and therefore not yet used by any other users,
Subjective Norm may be weak. Managers may either need to focus on the ease of use
and usefulness of the system to compel adoption or make the initial migration to the
system compulsory. Perhaps as a result of the model, negative social influencers are
identified and handled accordingly. Use of this behavioral model has the potential of
returning a large amount of information back to designers that can improve the success of
technology deployment.
From a research standpoint as well, work in Human-Computer Interaction has focused
fairly heavily on usability for much of its existence. Existing research in the Technology
Acceptance Model, and this current study as well, show Ease of Use to be of only tertiary
importance with Usefulness being the most important predictor of use.

Meanwhile

Software Engineering has focused heavily on requirements analysis [rather than
collection] and design for just as long. Collaboration between these two areas (usability
and requirements analysis/design) of Computer Science research may cumulatively result
in increased adoption rates among users. This research suggests that the use of the
Technology Acceptance Model with the modified scale of Subjective Norm suggested in
this study may result in more successful software development and deployment.

5.5

Future Work

With increased specificity and independence from the other factors of the Subjective
Norm scale, Motivation to Comply holds promise as a strong predictive element of social
influence in the model. Some rewording of the Motivation to Comply scale items may
specifically focus on compliance with opinions of software usage.

One possible

rewording for consideration by future researchers would be to change
“Generally speaking, I do what my friends think I should do.”
to
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“My friends have a big influence on the software I use.”
Not only might this rewording mitigate some of the self reporting issues indicated but it
is also more specific about what the question pertains to (in this case, software use).
Another possibility would be to insert observation and compliance of social influences as
two separate variables in the model. Where Normative Influence and Observed Use
measure observed opinion and behavior, respectively, a second variable could measure
compliance with the opinions of others (i.e., Motivation to Comply) and with the
behavior of others (i.e. other peoples’ use of certain software). This latter measure of
compliance would most likely bear a resemblance to Perceived Behavior Control from
the Theory of Planned Behavior (see Section 2.1.3) (Taylor et al. 1995). Table 5-1 shows
what the revised scale might look like.

Observance
People who are in authority over me think I should use Blackboard.
People who influence my behavior think I should use Blackboard.
People who are important to me think I should use Blackboard.
People who I respect think I should use Blackboard.
People who I care about think I should use Blackboard.
People who I work with think I should use Blackboard.
I regularly see the people around me benefit from using Blackboard.
I regularly see the people around me using Blackboard.
I regularly see my classmates using Blackboard.
I regularly see my friends using Blackboard.
I regularly see my professors using Blackboard.

Normative Influence

Observed Use

Compliance

Motivation to Comply
Perceived Behavior Control
(Ajzen 2002)

My professors have a big influence on the software I use.
My classmates have a big influence on the software I use.
My friends have a big influence on the software I use.
I have a lot of control over how much I use Blackboard.
It is mostly up to me whether or not I use Blackboard.

Table 5-1 – Suggested Revision of Subjective Norm

Future studies might also consider restoring Attitude in the Technology Acceptance
Model. Many researchers of previous studies that found scales of social influence to be
non-significant for volitional systems have proposed that the effect of social influence
was entirely mediated by Attitude. Rather than suggesting that Attitude be permanently
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restored in the Technology Acceptance Model, future researchers might simply consider
including it for the sole purpose of seeing whether it moderates the effect of Subjective
Norm. Since Attitude is already regularly excluded from most implementations of the
Technology Acceptance Model this may be a moot point, but it may still be of some
research interest.

6.
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Appendix A – Scale Ranking Interview Protocol
How are you? Are you rested, refreshed, feeling sharp today?
I want to start off by getting you to read and sign this form. It basically says that your
participation in this interview is voluntary and that your feedback will be kept strictly
confidential. After you fill this out, I have another form with some background questions
on it. You’ll see there’s no space for your name, you’ll be known only by the ID number
in the upper right-hand corner.
<Fills out the forms>
Alright, now I want to give you just a quick overview of the project I’m working on.
Then I’ll explain what feedback I’m interested in getting from you. Would you say that
you are familiar with using the Internet? Well my research is interested in not only how
people use the Internet by why they use different technologies. By technology, I’m going
to mean software or applications that connect to the Internet. An example would be IM,
do you use IM? Some people love it, some people hate it. Some people use it a lot, some
a little. I’m interested in the factors that motivate people to use Internet technologies. Do
you have any questions so far?
What I’m specifically interested in for this part of the study is the role social influence
plays on your Internet usage. In other words, what effect do the people around you have
on (1) what programs you use and (2) how often you use them? Does that make sense?
What I’ve put together are a series of 14 questions that will give me a sense of the effect
people around you have on your Internet use. This is a draft though, some of these
questions I’ll keep, and others I’ll trim depending on how well they measure what I want
them to measure. That’s where you come in. I would like your help in figuring out which
of these questions are the best measures of social influence and which are the least
helpful.
<Take out the notecards and the Subjective Norm definition on another piece of paper>
Here is the definition of social influence that we’re using for the study. What I’ve done is
put each of the questions I’m thinking about using on a separate notecard. You’ll notice
that each card has a number in the upper right corner. These numbers were assigned in
random order. What I would like you to do is place these questions in order of which you
think would best measure social influence according to this definition. There is no right
or wrong order so take your time and put them in the order you think is best. You’ll
notice all of the questions refer to Blackboard as an example, but this scale will be used
for a variety of different systems so focus on the question itself. Do you have any
questions?
<Answer questions and let subject order notecards on the table.>
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All done? Do you need any more time? Alright, great! What I need you to do now is go
back to the form I gave you earlier and write down the order you put the cards in
according to the number on the each card. You’ll notice there’s a space for that on the
bottom of the form. Go from left to right, starting with the question you find most
applicable and ending with the question you found least relevant.
<Completes the form. Take it and turn it over, record subject’s answers to the following
questions>
Great, that’s about it. I just have a few more questions I want to ask you and we’ll be
done.
• What are some of the programs you use the most?
• Who do you think has the most influence on the software you use?
• Would you have changed the rank of any of the questions if we had mentioned a
system other than Blackboard?
• Are there any other social factors that we should include or that we should pay more
attention to?
Alright, we’re all done. Thank you so much for your time and input. You did a great job
and your input was really helpful. Have a great day!
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Appendix B – Scale Ranking Interview Information Sheet
The Role of Social Influence in Technology Usage.
Principle investigator: Jason S. Snook

ID: ________

Gender: Male _______ Female _______
Age: ________
Year: ___________ (Freshman/Sophomore/Junior/Senior)
Major(s): ___________________________________________
How many years have you used the Internet? _____________
On a scale of 1 to 10, how confident do you feel using the Internet?
1
2
Not
Very
Confident

3

4

5

6

7

8

9

10
Extremely
Confident

On a scale of 1 to 10, how independent would you consider yourself to be?
1
2
Dependent

3

4

5
6
7
Interdependent

8

9

10
Independent

Please use the spaces below to record your scale ranking:

_____ _____ _____ _____ _____ _____ _____ _____ _____ _____ _____ _____ _____ _____

Most
Applicable
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Appendix C – Preliminary Survey
Motivation towards software use
Hello and thank you for participating in this study. The following survey measures a number of factors
attributable to application usage (i.e. whether or not you use a particular computer application). As a result
of this survey, these questions will be refined to better measure application usage.
Please take as much time as you need to fill out the questions in each section. You must be a current
student at Virginia Tech. This survey should take no longer than about 10 minutes to complete.
-------------------------------------------------------------------------------Blackboard - The following set of questions is in regard to the Blackboard system (www.learn.vt.edu).
-------------------------------------------------------------------------------Perceived Usefulness of Blackboard
Using Blackboard improves my performance in my classes
Strongly agree Agree Slightly agree Neutral Slightly disagree
Using Blackboard in my classes increases my productivity.
Strongly agree Agree Slightly agree Neutral Slightly disagree
Using Blackboard enhances my effectiveness in my classes.
Strongly agree Agree Slightly agree Neutral Slightly disagree
I find Blackboard useful in my classes.
Strongly agree Agree Slightly agree Neutral Slightly disagree

Disagree Strongly disagree
Disagree Strongly disagree
Disagree Strongly disagree
Disagree Strongly disagree

Perceived Ease of Use of Blackboard
My interaction with Blackboard is clear and understandable.
Strongly agree Agree Slightly agree Neutral Slightly disagree
Interacting with Blackboard does not require a lot of mental effort.
Strongly agree Agree Slightly agree Neutral Slightly disagree
I find Blackboard to be easy to use.
Strongly agree Agree Slightly agree Neutral Slightly disagree
I find it easy to get Blackboard to do what I want it to do.
Strongly agree Agree Slightly agree Neutral Slightly disagree

Disagree Strongly disagree
Disagree Strongly disagree
Disagree Strongly disagree
Disagree Strongly disagree

Social Influence to Use Blackboard
People who are in authority over me think I should use Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree
People who influence my behavior think I should use Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree
People who are important to me think I should use Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree
People who I respect think I should use Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree
People who I care about think I should use Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree
People who I work with think I should use Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree

Disagree Strongly disagree
Disagree Strongly disagree
Disagree Strongly disagree
Disagree Strongly disagree
Disagree Strongly disagree
Disagree Strongly disagree

Generally speaking, I do what my professors think I should do.
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Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree Strongly disagree
Generally speaking, I do what my friends think I should do.
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree Strongly disagree
Generally speaking, I do what my classmates think I should do.
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree Strongly disagree
I regularly see the people around me benefit from using Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree
I regularly see the people around me using Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree
I regularly see my classmates using Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree
I regularly see my friends using Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree
I regularly see my professors using Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree

Strongly disagree
Strongly disagree
Strongly disagree
Strongly disagree
Strongly disagree

Intention to use Blackboard
I intend to use Blackboard for class
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree Strongly disagree
I intend to use Blackboard frequently for class
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree Strongly disagree
Actual Use of Blackboard
I am a regular user of Blackboard
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree Strongly disagree
On average, I would say I am on Blackboard...
Several times a day About once each day Several times a week
About once a week Less than once a week Not at all
How long have you used Blackboard?
less than 6 months 6-12 months 12-18 months 19-24 months more than 2 years
A couple of questions about you...
How old are you?
Gender?
Male Female
Do you live...?
On-campus Off-campus
What class are you in?
Freshman Sophomore Junior Senior Graduate
How long have you been using the Internet?
Less than one year 1-2 years 3-5 years 6-7 years 8-9 years 10+ years
Use of other online systems
In the following questions, please indicate how much you use that particular system. If you have trouble
recalling the system mentioned, feel free to hit the link next to it to see the system.
I use Filebox (www.filebox.vt.edu)
Frequently Regularly Occasionally Rarely Not at all
I use Webmail (www.webmail.vt.edu)
Frequently Regularly Occasionally Rarely Not at all
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I use MyVT (www.my.vt.edu)
Frequently Regularly Occasionally Rarely Not at all
I use Addison (addison.lib.vt.edu)
Frequently Regularly Occasionally Rarely Not at all
-------------------------------------------------------------------------------**Would you be willing, in a week or so, to fill out a survey like this again about another system?
(it would be greatly appreciated)
Yes No
If so, what is your email?
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Appendix D – Final Survey Email
Hello,
Virginia Tech’s Center for Human-Computer Interaction is conducting a short survey to look at
your use of online systems. We're interested in what factors motivate you to use certain
applications on the Internet. In this case, the system we're studying is Blackboard. Could you
take 5 minutes and fill out the survey at:
http://filebox.vt.edu/users/jsnook/research/
Please fill this out regardless of how much/little you use Blackboard. It should take no
more than about 5 minutes, we promise.
Thanks in advance for your help!
Jason S Snook
PhD Candidate
Computer Science
NOTE: This research project has been approved, as required, by the Institutional
Review Board for Research Involving Human Subjects at Virginia Polytechnic
Institute and State University and by the Department of Computer Science at
Virginia Polytechnic and State University. IRB Approval Expiration Date: April 7, 2005
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Appendix E – Final Survey
Motivation for Software Use and Non-Use on the Internet
Thank you so much for your participation. Please take as much time as you need to fill out all of the
questions in each section. Every student is encouraged to take this survey regardless of how much you use
the system. This survey should take no longer than about 5 minutes to complete.
-------------------------------------------------------------------------------Blackboard - The following set of questions is in regard to the Blackboard system (www.learn.vt.edu).
-------------------------------------------------------------------------------Perceived Usefulness of Blackboard
Using Blackboard improves my performance in my classes
Strongly agree Agree Slightly agree Neutral Slightly disagree
Using Blackboard in my classes increases my productivity.
Strongly agree Agree Slightly agree Neutral Slightly disagree
Using Blackboard enhances my effectiveness in my classes.
Strongly agree Agree Slightly agree Neutral Slightly disagree
I find Blackboard useful in my classes.
Strongly agree Agree Slightly agree Neutral Slightly disagree

Disagree Strongly disagree
Disagree Strongly disagree
Disagree Strongly disagree
Disagree Strongly disagree

Perceived Ease of Use of Blackboard
My interaction with Blackboard is clear and understandable.
Strongly agree Agree Slightly agree Neutral Slightly disagree
Interacting with Blackboard does not require a lot of mental effort.
Strongly agree Agree Slightly agree Neutral Slightly disagree
I find Blackboard to be easy to use.
Strongly agree Agree Slightly agree Neutral Slightly disagree
I find it easy to get Blackboard to do what I want it to do.
Strongly agree Agree Slightly agree Neutral Slightly disagree

Disagree Strongly disagree
Disagree Strongly disagree
Disagree Strongly disagree
Disagree Strongly disagree

Social Influence to Use Blackboard
People who are in authority over me think I should use Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree
People who influence my behavior think I should use Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree
People who are important to me think I should use Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree
People who I respect think I should use Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree
People who I care about think I should use Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree
People who I work with think I should use Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree

Disagree Strongly disagree
Disagree Strongly disagree
Disagree Strongly disagree
Disagree Strongly disagree
Disagree Strongly disagree
Disagree Strongly disagree

Generally speaking, I do what my professors think I should do.
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree Strongly disagree
Generally speaking, I do what my friends think I should do.
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree Strongly disagree
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Generally speaking, I do what my classmates think I should do.
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree Strongly disagree
I regularly see the people around me benefit from using Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree
I regularly see the people around me using Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree
I regularly see my classmates using Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree
I regularly see my friends using Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree
I regularly see my professors using Blackboard.
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree

Strongly disagree
Strongly disagree
Strongly disagree
Strongly disagree
Strongly disagree

Intention to use Blackboard
I intend to use Blackboard for class
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree Strongly disagree
I intend to use Blackboard frequently for class
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree Strongly disagree
Actual Use of Blackboard
I am a regular user of Blackboard
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree Strongly disagree
On average, I would say I am on Blackboard...
Several times a day About once each day Several times a week
About once a week Less than once a week Not at all
How long have you used Blackboard?
less than 6 months 6-12 months 12-18 months 19-24 months more than 2 years
My use of Blackboard is voluntary
Strongly agree Agree Slightly agree Neutral Slightly disagree Disagree Strongly disagree
A couple of questions about you...
How old are you?
Gender?
Male Female
Do you live...?
On-campus Off-campus
What class are you in?
Freshman Sophomore Junior Senior Graduate
How long have you been using the Internet?
Less than one year 1-2 years 3-5 years 6-7 years 8-9 years 10+ years
Use of other online systems
In the following questions, please indicate how much you use that particular system. If you have trouble
recalling the system mentioned, feel free to hit the link next to it to see the system.
I use Filebox (www.filebox.vt.edu)
Frequently Regularly Occasionally Rarely Not at all
I use Webmail (www.webmail.vt.edu)
Frequently Regularly Occasionally Rarely Not at all
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I use MyVT (www.my.vt.edu)
Frequently Regularly Occasionally Rarely Not at all
I use the library website (www.lib.vt.edu)
Frequently Regularly Occasionally Rarely Not at all
-------------------------------------------------------------------------------**Would you be willing, in a week or so, to fill out a survey like this again about another system?
(it would be greatly appreciated)
Yes No
If so, what is your email?
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Appendix F – Followup Interview Protocol
Hello! It’s good to see you! How’ve you been? Thanks again for agreeing to sit down
one more time and help me out with this project. As I told you, I don’t expect this to take
more than 20 minutes.
Well you probably remember from the last time we met that I am working on a project
for my dissertation. Do you remember anything about what it was about?
<Brief summary of the research project (objectives and goals)>
If you remember from last time, you ranked 14 questions for a scale measuring social
influence using these note cards. Here is the technical definition of social influence that
we’re working from and here are the questions in the order that you originally ranked
them.
<Place a copy of the definition in front of them and the note cards with the questions on
them in the order they originally ranked them>
I want to ask you a couple follow up questions about the ranking that you came up with.
Take a look at the questions that you ranked the lowest, particularly the last three or four.
These were the questions you indicated would be the least helpful in measuring social
influence. What was it about these questions that made you feel this way?
<Record comments and observations>
Now I want to ask you for your thoughts on three questions in particular.
<Pull out the Motivation to Comply questions>
What are your thoughts on these questions?
<Record comments and observations>
Do you think questions such as these would be or should be important in measuring
social influence? Do you have any suggestions for me as to how I could reword them? If
so, how does this rewording make the question better than it was?
<Record comments and observations>
Do you have any other thoughts or advice for me? Thanks so much for your time.
You’ve been a huge help to me in this project and I really do appreciate it. Have a nice
day, bye!
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