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The effects of IT-related attributional style in voluntary technology training
Stanislav Mamonova and Marios Koufarisb

aInformation Management & Business Analytics Department, Feliciano School of Business, Montclair State University, 1 University Ave,
Montclair, NJ, USA; bPaul H. Cook Department of Information Systems and Statistics, Zicklin School of Business, Baruch College, CUNY, New
York, NY, USA

ABSTRACT
IT training is firmly established as a key condition that influences successful technology adoption, yet
little is known about factors that can affect voluntary training participation. We evaluate the predictive
value of IT-related attributional style in relation to the intention to participate in voluntary training in
the context of a mandatory enterprise resource planning system rollout. We find that individual IT-
related attributional style is highly predictive of the intention to participate.
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Introduction

IT training is broadly acknowledged as a key factor in
successful technology adoption and use (Legris,
Ingham, & Collerette, 2003). However, some prior stu-
dies have shown that mandatory training can trigger a
counterproductive employee response involving system
misuse and obstruction (Choudrie & Zamani, 2016;
Laumer, Maier, Eckhardt, & Weitzel, 2016). This is
also reflected in some industry guidelines that have
suggested that voluntary training may be the best way
to accomplish employee buy-in and assure successful
system implementation (Dudhagundi, 2016; Marder,
2016). There are several reasons why that may be the
case. Mandatory training requires clear documentation
of the personnel roles and functions. This is not always
feasible in organizations that are very large or have
large variability in roles and functions. In addition, it
is sometimes the case that systems are sufficiently intui-
tive in that formal training is not strictly required for
the employees to learn and navigate them. Further, in
many cases, just-in-time support in the form of expla-
natory pop-up windows or video tutorials that are
embedded within the systems can be a more efficient
and effective way to offer training to the system users.

However, little is known about factors that affect par-
ticipation in voluntary technology training. An introduc-
tion of an enterprise resource planning (ERP) system on a
university campus provided us with an opportunity to
explore the effects of user cognitions on the intention to
participate in voluntary ERP training. Understanding

individual factors that can affect voluntary training parti-
cipation is important in this context because while the
new system training was optional, the adoption of the new
system was mandatory. The new ERP system supported
all the key business processes at the university including
human resource information management, financial
reporting as well as course registration and academic
program audits and it affected all campus constituencies:
administrative staff, faculty, and students.

While technology training is broadly accepted as
important system adoption factor across a range of
different technologies (Legris et al., 2003), it is particu-
larly important in the context of ERP systems (Wagner,
Najdawi, & Otto, 2000). ERP systems play a critical role
in facilitating information flow and process coordina-
tion within modern organizations (Aloini, Dulmin, &
Mininno, 2007). This is reflected in the latest industry
forecasts that predict ERP market growth through 2022
(GrandView, 2015). Yet, successful ERP adoption con-
tinues to pose challenges in practice (Ghosh, 2012).
Research on factors influencing technology adoption
is a central theme in Information Systems research
(Straub, 2012; Venkatesh, Thong, & Xu, 2012).
Training on the use of a new system is generally seen
as an important facilitating condition in technology
adoption (D. Davis & Davis, 1990; S. a Davis &
Bostrom, 1993; Nelson & Cheney, 1987; Warkentin &
Beranek, 1999), yet there are certain factors that may
influence individual participation in training, particu-
larly if training is optional. While the connection
between training and successful technology adoption
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is firmly established, there is a gap in our understand-
ing of factors that can influence the individual user
participation in voluntary technology training. In this
research project, we begin to address this gap in
research by focusing on the role of individual charac-
teristics of system adopters.

Research across different domains of human activity has
highlighted the role of individual attributional style, which
is defined as a trait-like stable pattern of causal attributions
for events, as an important factor that influences individual
motivation and actions (Bellu & Sherman, 1995; Bridges,
2001; Proudfoot, Corr, Guest, & Gray, 2001). Studies in the
organizational context have shown that it is possible to
modify employee attributional styles to improve individual
employee performance and organizational outcomes (Corr
& Gray, 1996). We draw on attribution theory to examine
the relationship between individual causal attribution ten-
dencies for information technology related problems and
the intention to participate in voluntary system training.
Acknowledging the growing body of research that indicates
that people often treat technology as an independent agent,
ascribing human like characteristics to the information
technology artifacts (Hess, 2009; Qiu & Benbasat, 2009;
Sah & Peng, 2015), we expand the conception of the causal
agents within the attributional theory to include IT artifacts
as an independent agent and we empirically validate the
conceptual distinction of the proposed framework and the
differential effects of attributions of IT-related failures to
either the person herself, others or information technology
on the intention to participate in voluntary training.

In the sections that follow, we provide a brief overview
of the key studies on ERP adoption and the role of train-
ing in technology adoption. Next, we draw on attribution
theory and we develop the conceptualization for the IT-
related attributional style that identifies attributions to
three potential causal loci: the user herself, other people,
or the information technology. We conduct a survey
study of university employees in the period prior to a
new ERP system rollout. We evaluate the relationship
between the individual IT-related causal attributions and
the intention to participate in voluntary training. We also
examine the potential mediating role of the anticipated
quality of training. We find that IT-related causal attribu-
tions are highly predictive of the intention to participate
in voluntary training. We conclude with a discussion of
our findings, contributions to theory and practice as well
as limitations and directions for future research.

Theoretical background and research model
development

An ERP system implementation serves as the context for
our study. ERP systems play a key role in modern

enterprises and they represent a $25 billion market
(GrandView, 2015). ERP system rollouts are often wrought
with challenges (Barker & Frolick, 2003; Gargeya & Brady,
2005). A large-scale analysis of enterprise performance
outcomes has shown that introduction of new ERP systems
often leads to organizational performance declines in the
short term, highlighting the importance of the early adop-
tion stages (Hitt, Wu, & Zhou, 2002).

Studies of ERP system adoption identified a broad
range of factors that can play a role, including expected
benefits, expected costs, barriers, internal organizational
pressures, external pressures, technical compatibility, spe-
cific stakeholder interests, existing information technol-
ogy infrastructure, organizational size, and relationships
with partners among them (Khoumbati, Themistocleous,
& Irani, 2006). The Technology Acceptance Model
(TAM) is the dominant theoretical framework, which is
often employed in technology adoption research (Davis,
1989; Venkatesh et al., 2012). TAM and much of the
research on technology adoption often assumes that the
decision to adopt technology is voluntary. Yet, in the
organizational context, individual employees often have
little choice in the matter. There are a few studies, which
explored factors that can affect mandated system adop-
tion. For example, a study in the banking industry showed
that perceived ease of use becomes the dominant predic-
tor in mandated system adoption (Brown, Massey,
Montoya-Weiss, & Burkman, 2002), whereas typically
perceived usefulness is the dominant factor in predicting
voluntary system adoption (King & He, 2006).

The role of training in technology adoption

Across different contexts, studies have shown that training
plays a central role in facilitating system implementation
and user adoption (Davis & Davis, 1990; Davis & Bostrom,
1993; Nelson & Cheney, 1987). A survey of information
technology professionals has reported that training and
education are critical coping mechanisms for dealing with
IT changes (Benamati & Lederer, 2001). Other studies have
found that training has a positive impact on perceived ease
of use (Igbaria, Zinatelli, Cragg, & Cavaye, 1997) and it can
help create a shared perception of system benefits
(Amoako-Gyampah & Salam, 2004).

Training can be mandated or voluntary. Table 1
summarizes studies on mandatory technology train-
ing. To the best of our knowledge, there are no
published studies examining voluntary technology
training. This is an obvious gap in research because
practitioners have repeatedly suggested that voluntary
training may be the best way to achieve successful
system adoption and use (Dudhagundi, 2016; Marder,
2016). In this study, we seek to understand individual
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user factors that can affect participation in voluntary
training associated with a mandatory system adop-
tion. Management often underappreciates the indivi-
dual employee effort that is required for successful
system adoption (Lim, Pan, & Tan, 2005). Prior
research has shown that in mandated system adoption
the use of normative controls can be counterproduc-
tive (Ke, Tan, Sia, & Wei, 2012) and employees may
obstruct implementation, resent, underutilize or sabo-
tage the new system (Brown et al., 2002). However,
not all employees respond to challenges the same way.
Extensive research on employee behavior in the orga-
nizational context has shown that individual attribu-
tional style is an important predictor of whether an
employee will behave in a constructive or counter-
productive manner when faced with challenges at
work (Corr & Gray, 1996; Norman, Collins, Conner,
Martin, & Rance, 1995; Welbourne, Eggerth, Hartley,
Andrew, & Sanchez, 2007). In the next sections, we
review prior research on attributional style and
develop the research framework for our study.

Attribution theory

Attributional style is defined as a trait-like “characteristic
way people attribute causes of events” (Proudfoot, Corr,
Guest, & Dunn, 2009). Attribution theory has its roots in
the work of Fritz Heider (1958) whose studies established
the concepts of social perception and causal attribution in
interpersonal relationships (Heider, 2013). Heider noted
that people seek to make sense of positive and negative
events in their lives. The process of sense making involves
assignment of causes to the observed outcomes, which
over time leads to people developing stable attributional
patterns. Kelly and Weiner have also made seminal con-
tributions to attribution theory. Kelly’s work focused on
the dimensions of information (consistency, consensus,
and distinctiveness) and their effects on causal attributions

(Kelley, 1973; Kelley & Michela, 1980). Weiner, among
other contributions, proposed a typology of causal attribu-
tions encompassing four possibilities: ability, effort, task,
and chance and examined the motivational effects of these
attributions (Weiner, 1974, 2010).

The practical importance of attributional style as a
predictor of outcomes initially emerged in the studies
of clinical depression, which revealed that individuals
prone to attributing negative outcomes to stable, global,
and internal causes are highly likely to develop clinical
depression (Seligman, Abramson, Semmel, & Von
Baeyer, 1979). Subsequent work has shown that psy-
chotherapeutic interventions aimed at cognitive mod-
ification of the attributional style can be effective in
alleviating depression symptoms (Seligman et al., 1988).
The early research also revealed a connection between
attributional style, cognition, and motivation (Weiner,
1985). Internal attribution of negative events was found
to suppress motivation (Anderson, 1983) and these
results sparked the next wave of studies that explored
the importance of attributional style across different
domains of human activity: education, athletic perfor-
mance, workplace teams, organizational leadership, and
consumer behavior among them (Bellu & Sherman,
1995; Welbourne et al., 2007). A study of college athlete
performance showed that optimistic attributional style,
which attributes negative outcomes to external,
unstable causes, is associated with higher performance
(Gordon, 2008). A study of stress and job satisfaction
among nurses demonstrated that optimistic attribu-
tional style is positively associated with higher satisfac-
tion and lower stress levels (Welbourne et al., 2007). An
examination of attributional style among financial ser-
vices sales personnel revealed that optimistic attribu-
tional style was associated with significantly higher
productivity (Corr & Gray, 1996). These results demon-
strate that attributional patterns play a role across a
broad spectrum of human activities.

Table 1. Studies on mandatory technology training.
Reference/Research question(s) Key insights

(Venkatesh & Speier, 1999)
RQ: How does mood influence motivations and intention to use
technology?

Positive mood intervention has only transient short-term effects on the intention to
use the system, no actual differences in the system use.

(Coulson, Shayo, Olfman, & Rohm, 2003)
RQ: How does the approach to ERP training affect training
outcomes?

An experimental study shows that providing the trainees with a conceptual model
for the system as a whole at the beginning achieves better outcomes.

(Amoako-Gyampah & Salam, 2004)
RQ: How does training influence successful ERP adoption?

Mandatory training helps users to develop shared beliefs in the benefits of the
system, which affect perceived ease of use and perceived usefulness of the system.

(Gravill & Compeau, 2008)
RQ: How does self-regulated learning affect self-efficacy?

A study of student learning shows that establishing specific goals, note taking,
rewarding self, and monitoring frustration in the course of ERP training is associated
with higher self-efficacy.

(Dezdar & Ainin, 2011)
RQ: How do organizational factors affect the success of ERP
implementation?

A survey of 384 ERP system users in Iran shows that user training is a key factor that
affects user system satisfaction.

(Chou, Chang, Lin, & Chou, 2014)
RQ: How does training affect ERP usage post implementation?

Willingness to learn is a key predictor of continued learning post ERP
implementation.
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Researchers in clinical psychology examined the origi-
nal concept of attributional style across three dimensions:
internality/externality, globality, and stability (Peterson
et al., 1982). Internality/externality refers to the individual
perception of causal influence over the outcomes either to
oneself or to external causes. Globality refers to the indi-
vidual perception of causal responsibility for outcomes
being always present across different contexts. Stability
refers to the individual perception of how stable/unstable
the causes of events are. Further, the original concept of
attributional style distinguished attributions related to
positive events versus attributions related to negative
events (Peterson et al., 1982). The pessimistic (internal,
global, and stable) attributional style associated with nega-
tive events is highly predictive of clinical depression
(Sweeney, Anderson, & Bailey, 1986).

While the original concept of attributional style exam-
ined aggregate measures, more recent studies showed that
the dimensions are independent and have distinct empiri-
cal effects (Hewitt, Foxcroft, & MacDonald, 2004; Higgins,
Zumbo, &Hay, 1999). Notably, the internal versus external
attribution of negative events has been found to be pre-
dictive of performance across different domains: educa-
tional outcomes (Peterson & Barrett, 1987), performance
among salesmen (Corr & Gray, 1996), and success among
entrepreneurs (Bellu & Sherman, 1995). Further, while the
initial studies on attributional style had focused on general
attributions related to life events, the subsequent studies of
attributional style in specific areas of human function have
always focused on domain-specific attributional styles
(Ashforth & Fugate, 2006; Proudfoot et al., 2001). For
example, a study of athlete performance focused on how
athletes interpret losing in competition (Gordon, 2008) and
a study of medical personnel evaluated how nurses ascribe
causality to negative events at work (Welbourne et al.,
2007). Given that our research objective is to understand
the relationship between individual IT-related attributional
style and the intention to participate in optional technology
training, we focus on a context specific attributional style.
In the next section, we review prior research that has
shown that people often treat information technology as
an anthropomorphic agent and we develop the conceptua-
lization for the IT-related attributional style focusing on the
attributions related to negative IT-related events.

It-related attributional style

Following prior definitions of general attributional style
(Proudfoot et al., 2009), we define the IT-related attri-
butional style as a trait-like characteristic way that
describes how people attribute causes of IT-related
events. Given that, prior research emphasizes the pre-
dictive value of attributional style related to negative

events (Proudfoot et al., 2001), we focus specifically on
how people ascribe causes to IT-related failures.

To the best of our knowledge, all prior studies on attri-
butional style have focused on the distinction between
internal and external causal attribution without further
investigating how different external attributions may affect
cognitions, attitudes, and behaviors. Research in informa-
tion systems and computer science has noted that people
often treat IT artifacts as social agents (Reeves & Nass,
1996). A series of experiments have revealed that people
can mindlessly apply social rules and expectations to com-
puters, such as gender and ethnical stereotypes. People also
exhibit social behaviors toward computers, for example,
politeness and reciprocity. Further, people can develop
perceptions of a computer “personality” (Nass & Moon,
2000). Computer users can assign moral characteristics to
computer systems (Magee & Kalyanaraman, 2010) and
they may experience grief and loss when computers crash
(Ruzich, 2008). Incorporation of appearance or functional
elements in information technology artifacts, which endow
the artifacts with human-like appearance and function, for
example, speech, has profound effects on how people react
to technology (Bickmore & Cassell, 1999). Experiments
with recommendation agents have shown that addition of
human-like imagery and voice functionality increases per-
ceived enjoyment and trust toward the system (Qiu &
Benbasat, 2009).

While the IT artifacts can be perceived to possessmany
human-like qualities and elicit social reactions, IT arti-
facts are clearly distinct from external human agents who
may be ascribed responsibility for technology-related fail-
ures. Therefore, we expand the original conceptualization
of the internal/external dimension of attribution style to
include three potential causal loci: oneself, other people
and IT artifacts. In other words, given a situation invol-
ving an IT-related failure, people will seek to make sense
of the causes to avoid similar failures in the future.
Modern organizations commonly rely on information
technology to share information and coordinate processes
across the organizations. We expect that information
workers have ample of opportunities to encounter various
technology-related problems during their tenure.
Consequently, we expect that employees develop stable
attributional patterns of IT-related problems and we
expect to find stable attributions of IT-related failures by
users to either themselves, other people, or the IT artifacts,
across different contexts involving IT-related failures.

The effects of IT-related attributional style in
voluntary training

Weiner argued that causal attribution tendencies shape
perceptions and motivations (Weiner, 1980, 1985). Prior
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research has established attributional style as an important
predictor of human behaviors across different domains:
athletic performance, academic achievement, and work-
place productivity among them (Bridges, 2001; Martin-
Krumm, Sarrazin, Peterson, & Famose, 2003; Peterson &
Barrett, 1987). Our interest is in examining how IT-related
attribution style may affect the intention to participate in
voluntary training associated with a mandatory ERP sys-
tem implementation. Causal attribution reflects the per-
ceived locus of causality, which affects motivation (Weiner,
1985). Internal attributional style reflects a perception of
responsibility for the outcomes. Prior research shows that
internal attribution is associated with proactive behaviors.
This effect has been demonstrated for students, athletes,
and employees (Hanrahan & Cerin, 2009; Peterson &
Barrett, 1987; Seligman & Schulman, 1986).

Participation in training on a new system affords
employees an opportunity to learn the system and
possibly avoid/prevent IT-related failures. In agreement
with the effects of internal attributions seen in other
contexts, we expect that the tendency to ascribe causal
responsibility for IT-related failures to oneself will be
positively associated with the intention to participate in
voluntary training.

H1. The propensity to blame oneself for IT-related
problems is positively related to the intention to parti-
cipate in optional training.

The corollary hypotheses relating the tendency to
ascribe causality to external factors and active engage-
ment in solving the problems follow from the argu-
ments provided in the preceding text. External
attributions reflect perceptions of causality laying out-
side the individual and therefore individuals are less
motivated to take initiative in resolving problems. We
expect that the propensity to ascribe the causal role for
IT-related problems to either other people and/or IT
artifacts will be negatively related to the intention to
participate in optional training.

H2a. The propensity to blame others for IT-related
problems is negatively related to the intention to parti-
cipate in optional training.

H2b. The propensity to blame information technology
for IT-related problems is negatively related to the
intention to participate in optional training.

While there was been a substantial body of work on the
connection between the attributional style and motiva-
tion, much less is known about the effects of attributional
style on attitudes and perceptions. Perceived training

quality has been previously shown to be an important
predictor of system adoption intention (Quinzio et al.,
2003) and it is likely an important predictor of the inten-
tion to participate in voluntary training. To understand
how external IT-related attributional style will affect
anticipated quality of training, we draw on cognitive dis-
sonance theory, which posits that people feel uncomfor-
table holding conflicting beliefs and will seek to resolve
the conflict by revising what they believe to avoid con-
flicting notions (Festinger, 1962). We expect that an
external attribution style for IT-related problems provides
a cognitive blueprint that would be inconsistent with
perceptions of high quality of training because the train-
ing offers an opportunity for the individual to learn about
the system, but external attribution tendencies indicate a
cognitive pattern suggesting there is little the person can
do about IT-related problems. Hence, perceptions of high
training quality and the tendency to ascribe causality for
IT-related problems to external factors would be incon-
sistent with each other. The IT-related attributional style
develops over a relatively long period of time involving
employee interactions with computer technology and it
represents a stable mental schema. By comparison, the
perception of training quality would represent a transient
cognition which would be revised if it is incompatible
with the general perception of the causal loci associated
with IT-related problems. Therefore, we expect that an
external IT-related attributional style will negatively affect
perceptions of anticipated quality of training to avoid the
experience of cognitive dissonance.

H3a. The propensity to blame others for IT-related
problems is negatively related to the anticipated quality
of training.

H3b. The propensity to blame information technology
for IT-related problems is negatively related to the
anticipated quality of training.

Although, to the best of our knowledge, the direct
relationship between perceived quality of training and
the intention to participate in voluntary training has
not been previously demonstrated in research, the rela-
tionship between perceived quality and behavioral
intention is firmly established in information systems.
The relationships between perceived system quality and
adoption intention is the central tenet of the Model of
Information Systems Success (Delone & McLean, 2003;
DeLone & McLean, 1992) and it has been affirmed in
many studies (Petter & McLean, 2009). A study of
online learning has also shown that perceived quality
of training is a predictor of system adoption intention
(Quinzio et al., 2003). We expect to find a strong
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positive relationship between perceived training quality
and the intention to participate in voluntary training.

H4. The anticipated quality of training will be positively
related to the intention to participate in optional training.

The research model is summarized in Figure 1
below. In addition to the core hypotheses in our
model, we also include age, gender, education, and
computer self-efficacy as covariates of the behavioral
intention to participate in voluntary training.

Methodology

Research context

A new ERP system implementation at a large public
university in the Northeastern United States provides
the context for our study. ERP systems play a central
role in the organizational coordination of educational
institutions and they account for at least $600 million
in annual spending (Hoovers, 2015; Straumsheim,
2013). Because ERP system implementations occasion-
ally trigger lawsuits, we do not provide further infor-
mation about the university or the vendor. The
adoption of the new system was mandatory, but the
system training sessions were optional. This context
provided an ideal opportunity to examine our research
questions. The use of voluntary training in cases of
mandatory ERP system adoption is not unique in prac-
tice. Both authors work at large public universities that
have recently transitioned to new ERP systems that
were different across the two universities. In both

cases, the new ERP system training was voluntary. In
the case of the ERP system that was the focus of this
study, the system is a university-wide system that is
used for all processes.

We utilized an online survey to collect the data for
our study. The data were collected in the period of
2 months prior to the ERP system rollout and before
voluntary training sessions were available. We recruited
voluntary participants via an announcement to the
campus mailing list, which included all faculty and
staff. The announcement included a brief description
of the study and a link to a survey hosted on Qualtrics,
a commercial survey platform.

It is important to note that while administrators and
staff were obvious users of the university-wide ERP
system in our study, the system was designed in such a
way that faculty members were equally dependent on its
use for all of their work. The ERP system became the
only way for faculty to access course rosters, to submit
grades, to submit travel authorization requests or
expense reports for conference travel, to maintain their
human resources personnel records, to access student
advising information, and just about every other aspect
of a faculty member’s daily work. Therefore, the impact
of IT attributional style on whether users attended the
voluntary training sessions and their perceptions of it is
important for all participants in our study.

Measurement

A measure of IT-related failure attributional style was
developed for this study. We followed prior studies on
domain-specific attributional style in developing the

Blame IT

Blame others

Intention to 

participate in 

optional 

training

H2b (-)

H2a (-)

Anticipated 

quality of 

training

H3b (-)

H3a (-)

Age

Gender

Education

Computer 

self-efficacy

H4 (+)

Blame self

H1 (+)

Fig. 1. Research model.
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measure (Ashforth & Fugate, 2006; Proudfoot et al.,
2001). In the first step, before administering the main
survey, we developed a list of typical IT-related pro-
blems, which employees may encounter in the organi-
zational context by discussing common IT-related
problems with seven employees and identifying the
most commonly encountered problems. Our final list
of the most frequently encountered IT-related problems
is shown in Table 2.

Following prior research on attributional style mea-
surement (Gordon, 2008; Proudfoot et al., 2001), the
survey instructed the study participants to vividly imagine
themselves experiencing each of the problems on the list
and for each of the problems to indicate a likely cause and
then to indicate to what extent the problem was due to
something about them, due to something about other
people, or due to something about technology using
0–100 slider scales for each possible causal locus.

The measure of training quality is adopted from
(Gupta & Bostrom, 2012). The measure of the intention
to participate in voluntary training was developed for
this study. We used a single item 7-point Likert mea-
sure “I intend to take part in the voluntary ERP train-
ing sessions” anchored in 1—strongly disagree and 7—
strongly agree. The use of the single-item measure is
appropriate when the measure reflects a simple fact, as
is the case for our measure of the intention to partici-
pate in training (Wanous, Reichers, & Hudy, 1997). We
used the computer self-efficacy measure developed and
validated by Compeau and Higgins (1995). The details
for the individual scales are provided in the Appendix.

Results

As a first step in our analysis, we evaluated the distri-
butions of the data. The Kolmogorov–Smirnov and
Shapiro–Wilk tests for normality showed that none of
the measurements in our model were normally distrib-
uted. Examination of the histograms and Q-Q plots
revealed severe deviations from normality for most of
the measurements. Covariance-based structural equa-
tion modeling (CB-SEM) techniques assume multivari-
ate normal distribution of the data (Hair, Ringle, &
Sarstedt, 2011), while component-based structural
equation modeling techniques, such as Partial Least
Squares (PLS), do not impose such assumptions.
Because of the normality violations in our data and

because the goal of our study is prediction (Gefen,
Rigdon, & Straub, 2011), we employed PLS for data
analysis in our study. We used SmartPLS version 3
software to evaluate our research model. PLS offers
the advantages of robust latent construct model analysis
with non-normally distributed data and relatively small
samples (Ringle & Sarstedt, 2012).

Common method variance

Common method variance (CMV) is a common con-
cern in survey-based research (Podsakoff, MacKenzie,
Lee, & Podsakoff, 2003). To assess the degree of CMV
in the current study, we conducted a partial correlation
test following Lindel and Whitney (2001). We used the
second smallest positive correlation among measure-
ment items (0.01) as a proxy for CMV to adjust the
correlations between the principal constructs. The
adjusted correlations were only slightly lower than the
unadjusted correlations and their levels of significance
did not change. These results suggest that CMV is unli-
kely to have spuriously inflated the relationships among
the constructs in our study (Lindell & Whitney, 2001).

Measurement model

As the first step in our analysis, we evaluated the con-
vergent, discriminant validity and reliability of the sur-
vey instrument in the present study. We assessed
convergent validity by evaluating item cross-loadings
on constructs in the research model. The results are
shown in Table 3. Individual survey items have load-
ings above 0.7 on the respective constructs. The load-
ings on the respective constructs exceed loadings on
other constructs in the model indicating good conver-
gent validity. Discriminant validity was assessed by
comparing interconstruct correlations with the square
root of average variance extracted (AVE) for the
respective constructs. The data are shown in Table 3.
The AVE is above 0.7 for all constructs and the square
root of AVE is greater than the correlation coefficients
among the constructs, indicating appropriate discrimi-
nant validity. Construct measurement reliability was
assessed using composite reliability and Cronbach’s
alpha scores. The data are provided in Table 4. All
values for composite reliability and Cronbach’s alpha
are above the generally accepted threshold of 0.70.

Structural model

We assessed the hypotheses in our research model by
evaluating the structural model using PLS. R2 values of
the dependent variables reflect variance explained for

Table 2. Common IT-related problems.
1 The employee is unable to connect to the internet at work.
2 The employee computer at work keeps freezing up.
3 The employee is unable to access her email account at work.
4 The employee is unable to access a web site at work.
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the respective constructs. Statistical significance of the
standardized path coefficients in the model was
assessed through a bootstrapping resampling technique.

The propensity to blame oneself for technology related
problems (Blame Self) was positively correlated with the
intention to participate in optional training (β = 0.26, p <
0.01). The propensity to blame others (Blame Others) for
technology-related failures is strongly positively corre-
lated with the anticipated quality of training (β = 0.61,
p < 0.001) and it is strongly negatively correlated with the
intention to participate in optional training (β = −0.64, p <
0.001). The tendency to blame information technology
(Blame IT) was not statistically significantly correlated
with the anticipated quality of training, but it was nega-
tively correlated with the intention to participate in
optional training (β = −0.27, p < 0.01). The anticipated
quality of training was positively correlated with the
intention to participate in the optional training (β =
0.33, p < 0.001). Among the covariates in the model,
gender was significantly correlated with the intention to
participate in optional training (β = 0.21, p < 0.01).
Women were more likely to take part in the training.
Computer self-efficacy was significantly negatively corre-
lated with the intention to participate in training (β =
−0.15, p < 0.05). We found no significant effect for the
campus role (faculty or staff) in our model.

To assess the mediation effects of the anticipated qual-
ity of training, we followed the recommendations in Hair,
Hult, Ringle, and Sarstedt (2016) and we compared the

structural models with and without the mediation effect.
Introduction of the mediation had only minor effects on
the direct paths between the attributional tendencies and
the intention to participate in optional training. These
results confirmed the complementary partial mediation
role of the anticipated quality of training in our model.
Figure 2 summarizes the results.

Discussion

In this study, we focused on understanding how indi-
vidual employee characteristics affect the intention to
participate in voluntary system training associated with
a mandated system adoption. Specifically, we examined
how the individual attributional style for information
technology-related problems affects the intention to
participate in voluntary training. Recognizing that peo-
ple often treat information technology artifacts as social
agents, we extended the internal/external dimension of
attributional style to include three potential causal loci
associated with IT-related problems: oneself, other peo-
ple, and information technology. Drawing on attribu-
tion theory, we hypothesized a positive relationship
between internal (self) IT-related attributional style
and the intention to participate in voluntary training,
and a negative relationship between external IT-related
attributional style (other people or information tech-
nology) and the intention to participate in voluntary

Table 4. Descriptive statistics, measurement reliability, interconstruct correlations, and square root of AVEs (in the diagonal).
Mean SD CA CR 1 2 3 4 5 6

1. Blame self 7.26 9.28 0.76 0.75 0.86
2. Blame others 37.85 29.20 0.85 0.91 −0.09 0.87
3. Blame IT 65.98 24.94 0.78 0.82 0.16 −0.66 0.85
4. Perceived quality of training 4.06 1.62 0.95 0.97 −0.12 0.56 −0.32 0.94
5. Intention to participate in training 4.53 0.50 na na 0.33 −0.27 0.16 0.05 n/a
6. Self-efficacy 2.90 1.12 0.83 0.72 −0.26 −0.07 −0.20 −0.22 −0.20 0.85

SD: standard deviation; CA: Cronbach’s alpha; CR: composite reliability.

Table 3. PLS loadings and cross-loadings.
Blame self Blame others Blame IT Perceived quality of training Intention to participate in training Computer self-efficacy

BlameSlf1 0.826 0.006 0.163 −0.030 0.298 −0.468
BlameSlf2 0.765 0.041 −0.173 0.250 0.097 −0.173
BlameSlf3 0.810 −0.162 0.100 −0.169 0.243 0.046
BlameOth1 −0.155 0.811 −0.677 0.356 −0.131 0.162
BlameOth2 −0.056 0.916 −0.586 0.474 −0.281 −0.099
BlameOth3 −0.061 0.887 −0.524 0.584 −0.257 −0.159
BlameIT1 0.010 −0.583 0.812 −0.209 0.034 −0.117
BlameIT2 0.220 −0.604 0.947 −0.347 0.189 −0.204
BlameIT3 −0.121 −0.380 0.753 0.067 0.189 −0.343
PQTrain_1 −0.099 0.560 −0.309 0.975 0.046 −0.170
PQTrain_2 −0.158 0.499 −0.253 0.945 0.039 −0.098
PQTrain_3 −0.095 0.489 −0.233 0.976 0.082 −0.189
PQTrain_4 −0.081 0.536 −0.412 0.845 0.037 −0.361
PlanTrain 0.333 −0.267 0.155 0.054 1.000 −0.204
CSE1 −0.217 −0.182 −0.153 −0.381 −0.030 0.763
CSE2 −0.264 0.009 −0.179 −0.207 −0.215 0.926
CSE3 −0.198 −0.131 −0.186 −0.140 −0.164 0.857
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training. The results provide support for hypotheses
H1, H2a, and H2b. These results lend support for the
predictive value of IT-related attributional style in
voluntary technology training contexts. In other
words, individual employee tendencies to ascribe caus-
ality for IT-related problems to either oneself, others or
IT are highly predictive of the individual intention to
participate in voluntary training—these factors explain
33% of variance in the intention participate in volun-
tary training in our study. We find a particularly strong
negative correlation between the tendency to blame
others for IT-related problems and the intention to
participate in training (β = −0.67, p < 0.001).

We also examined the effects of the internal/exter-
nal dimensions of IT-related attributional style on the
anticipated quality of training. Contrary to our
expectations, we found a strong positive relationship
between the propensity to blame others and the
anticipated quality of training (H3a) and no support
for a significant relationship between the propensity
to blame information technology for IT-related pro-
blems and the anticipated quality of training (H3b).
In other words, we find that individual tendency to
ascribe IT-related problems to others is strongly posi-
tively associated to anticipated quality of training
(β = 0.62, p < 0.001), yet it is strongly negatively
associated with the intention to participate in train-
ing. This is an unexpected result that merits further
inquiry. Lastly, we find support for the hypothesized

(H4) positive relationship between the perceived
quality of training and the intention to participate
in voluntary training (β = 0.38, p < 0.001).

Contributions

Our study makes a number of contributions to theory
and practice. First, we develop the concept of IT-related
attributional style. Recognizing that people often treat
IT artifacts as social agents, we extend the conceptua-
lization of internal/external dimension in attribution
research to distinguish potential attribution of causality
for IT-related problems to oneself, others, or IT arti-
facts. Our results show that people are much more
likely to blame IT-related problems on IT itself (average
66 ± 24) versus self (average 6.8 ± 9.3) or others
(average 37.8 ± 29.2). Our results also show that the
three causal attribution propensities (self, others, and
information technology) have differential effects on the
intention to participate in voluntary training.
Consistent with our predictions, individual tendency
to ascribe causal responsibility for IT-related problems
to oneself is positively associated with the intention to
participate in voluntary training and individual tenden-
cies to blame other people or IT artifacts are strongly
negatively associated with the intention to participate in
voluntary training. In combination, these factors
explain 33% of variance in the intention to participate

Blame IT

Blame others

Intention to 

participate in 

optional 

training

R
2

=33%

-0.27**

-0.64***

Anticipated 

quality of 

training

R
2

=32%

0.61***

Age

Gender

Education

Computer 

self-efficacy

0.33***

Blame self

0.26**

*** - significant at p < 0.001, ** - significant at p < 0.01

Fig. 2. PLS structural model analysis.
***significant at p < 0.001, **significant at p < 0.01.
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in training. To the best of our knowledge, this is the
first study to examine the role of attributional style in
technology training and adoption. Attributional style
has been shown to play an important role in academic
achievement, sports, and employee productivity
(Martin-Krumm et al., 2003; Peterson & Barrett, 1987;
Proudfoot et al., 2009). We build on prior research,
which emphasizes the significance of individual traits
(McElroy & Hendrickson, 2007; Thatcher & Perrewe,
2002) and cultural values (Srite & Karahanna, 2006) in
technology adoption and we add IT-related attribu-
tional style as an important consideration. IT-related
attributional style may also be relevant in the broader
research stream focusing of employee job satisfaction
and retention where studies have already highlighted
the importance of individual personality characteristics
(Eckhardt, Laumer, Maier, & Weitzel, 2016; Lounsbury,
Moffitt, Gibson, Drost, & Stevens, 2007).

Our study also extends the diversity of contexts in
technology adoption research. While much of the prior
research has focused on voluntary technology adoption,
there are fewer studies that examined factors affecting the
success of mandated technology adoption (Venkatesh
et al., 2007). To the best of our knowledge, no prior
studies examined factors that can impact the intention
to participate in voluntary training associated with man-
dated system adoption. Our results demonstrate the
importance of individual employee characteristics in this
context. Prior studies have examined the impact of nor-
mative control in system adoption and concluded that
normative control can be counterproductive to system
exploration and use (Ke et al., 2012). Voluntary training
affords employees individual control over the decision to
participate in training and practitioners have suggested
that voluntary training may be more effective than man-
dated training (Dudhagundi, 2016; Marder, 2016). Our
results show that employees develop different attribu-
tional styles for IT-related problems and these can impact
the individual decision to participate in voluntary train-
ing. Our results suggest that a more nuanced view of the
interplay between differential effects of normative and
individual control with the individual employee attribu-
tional tendencies may be needed to understand participa-
tion in technology training. Prior research on
attributional style in the organizational context has sug-
gested that attributional style can be modified through
training. An experimental study of financial services sales
people showed that cognitive-behavioral training can be
used to promote positive attributional style and enhance
productivity (Proudfoot et al., 2009). This offers a further
opportunity for practice to examine the effects of IT-
related attributional style modification efforts on training
participation and technology adoption.

Limitations and opportunities for future research

No research is without limitations and this study is no
exception. The following points should be considered in
evaluating the results presented here. First, the present
study relies on a cross-sectional survey methodology to
evaluate the relationships among the theoretical constructs.
While the proposed relationships are grounded in theory
and prior empirical evidence, the cross-sectional nature of
the study precludes definitive claims of causality in the
model. Such claims will require experimental evaluation.
Further, while we exerted much effort to procure a repre-
sentative sample, participation in our study was voluntary
and thus there could be a self-selection bias in our sample.A
further limitation of our study is the relatively small sample
size—we were able to obtain only 78 usable responses.

Our study provides many opportunities for further
search. For example, recent studies in mandated ERP
adoption have highlighted user resistance as one of the
key challenges in attaining organizational objectives
(Choudrie & Zamani, 2016; Laumer et al., 2016).
Choudri and Zamani (2016) proposed that individual
personality characteristics influence the degree of indi-
vidual user resistance. The proposed model offers an
opportunity to examine the relationship between the
IT-attributional style and individual user resistance to
IT. Task complexity commonly performed by the indi-
vidual ERP system users could be another important
variable that could be examined in future research.

We see yet another potential avenue for further
research in the examination of the role of IT-attributional
style in the migration of computing services to cloud
infrastructure. The introduction of cloud services
diminishes the role of local IT support personnel thus
offering less of an opportunity for technology users to
blame other humans for any potential failures (Schneider
& Sunyaev, 2016). We would expect that individual pro-
pensity to blame information technology for negative
technology-related events would have even higher expla-
natory value in predicting the intention to participate in
voluntary training when there are few if any other
humans to ascribe the blame to. With a similar rationale,
we would expect that the effects of the individual IT-
attributional style would also play an important role in
the adoption of automated systems that are replacing
humans inmany contexts, for example, automated invest-
ment advisers, robotics, and self-driving cars.

Conclusion

Attributional style has been established as an important
predictor of individual motivations and behaviors across a
broad range of human activities: academic achievement,
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athletic success, and workplace productivity among them.
Drawing on the attribution theory, we developed the con-
cept of IT-related attributional style, which reflects general
individual tendency for people to ascribe causality for IT-
related failures to either oneself, other people, or informa-
tion technology. We examined the effects of IT-related
attributional style on the individual employee intention to
participate in voluntary system training associated with a
new ERP system rollout in an educational institution. We
find that attribution style is highly predictive of individual
intention to participate in voluntary training, thus high-
lighting the importance of this trait-like characteristic in
technology adoption and providing the foundation for
further research on the role of IT-related attribution style
in other technology adoption and use contexts.
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Appendix

Survey instrument

Attributional style

The scale is modeled after (Gordon, 2008; Proudfoot et al., 2001).
Instructions:
Please try to vividly imagine yourself in the situations that
follow. If such a situation happened to you, what would you
feel would have caused it? Please answer questions about the
possible causes.

Perceived quality of training

The scale is adapted from (Gupta & Bostrom, 2012).
How would you describe your expectations of CUNYFirst
training on the scale below?

Computer self-efficacy

The scale is adapted from (Compeau & Higgins, 1995). It is a
7-point Likert scale anchored in 1—strongly disagree and 7—
strongly agree.

You have been unable to connect to the internet at work.
Please indicate below, the extent to which you believe that the cause of
you being unable to connect to the internet is due to something about
you, due to something about other people, or due to something about
the technology.
BlameSlf1 Due to me. 1–100 point slider.
BlameOth1 Due to other people. 1–100 point slider.
BlameIT1 Due to technology. 1–100 point slider.
You are unable to access your email account at work.
Please indicate below, the extent to which you believe that the cause of
you being unable to access your email account is due to something
about you, due to something about other people, or due to something
about the technology.
BlameSlf2 Due to me. 1–100 point slider.
BlameOth2 Due to other people. 1–100 point slider.
BlameIT2 Due to technology. 1–100 point slider.
You are unable to access a web site at work.
Please indicate below, the extent to which you believe that the cause of
you being unable to access a web site is due to something about you,
due to something about other people, or due to something about the
technology.
BlameSlf3 Due to me. 1–100 point slider.
BlameOth3 Due to other people. 1–100 point slider.
BlameIT3 Due to technology. 1–100 point slider.

PQTrain_1 1—Inefficient, 7—Efficient
PQTrain_2 1—Uncoordinated, 7—Coordinated
PQTrain_3 1—Unfair, 7—Fair
PQTrain_4 1—Dissatisfying, 7—Satisfying

CSE1 I could complete a task using a computer if there was no one
around me to tell me what to do.

CSE2 I could complete a task using a computer even if there was not a
lot of time to complete it.

CSE3 I could complete a task using a computer if I had just the built-in
help facility for assistance.
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