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Abstract

While traditional research has focused on the computer as a tool, more recent research has begun to explore
the myriad of social responses that people make toward computing technology. This paper describes an
ongoing research project that focuses on social attributions toward computing technology. Marakas, Johnson,
& Palmer (2000) have suggested that individual psychological responses play an important role in predicting
social attributions toward computing technology. Using a controlled laboratory study, this research
investigates how four key psychological traits (locus of control, general computer self-efficacy, neuroticism,
and self-esteem) influence social attributions toward computing technology.
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Background

Computing technology has become ubiquitous in organizations, with more and more jobs requiring computer skills. While users
are becoming more adept at utilizing information technology, they must cope with the continued infusion of new technologies,
devices and applications. Unsuccessful interactions with these technologies can result in frustration on the part of the user and
can lead to further unfavorable encounters with technology. While the vast majority of research has focused on improving
technology as a tool  (cf. Davis, Bagozzi & Warshaw, 1989; Shneiderman, 1998), recent research has begun suggesting that
individual�s reactions and satisfaction with computing technology may be a result of perceived social cues within the technology
(Moon & Nass, 1996).  

Shneiderman (1998) and Winograd and Flores (1987) have suggested that taking a social approach to the design and understanding
of technology is misguided and likely to lead to misunderstandings as to the true capabilities of computers.  Others, such as Reeves
and Nass (1996), suggest that social perceptions of computing are both natural and useful in the design and use of computers.
Ultimately though, our language and training on computing technology has utilized a distinctly social and human-like metaphor
in many instances. Winograd and Flores suggest that  �as the use of a new technology changes human practices, our ways of
speaking about that technology change our language and our understanding� (Winograd & Flores, 1987, p.6). Therefore, it should
not be surprising that when people interact with computing technology there exists a propensity for them to interact with that
technology in a distinctly social manner. 

Work associated with the Computer As Social Actor (CASA: cf. Nass & Moon, 2000; Reeves & Nass, 1996) has suggested that
individual�s interactions with computing technology are often distinctly social in nature.  The CASA research stream suggests
that individuals respond to computing technology the same way they respond to humans. CASA research has provided evidence
that users treat computers not simply as tools but as social actors. In their interaction with the computing technology individuals
attribute human traits to the computer and react in social ways (Moon & Nass, 1996; Nass, Moon & Green, 1997; Nass & Steuer,
1993). Even though these users are aware of the fact that the computer is not a person these individuals are thought to mindlessly
apply social rules to computers (Nass & Moon, 2000). 

Marakas, Johnson, and Palmer have extended this work to suggest that while interactions with computing technology may be
social, some may actually extend these perceptions of socialness within computing technology to a belief that the computer can
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1Significant paths are enlarged in model.

2 We use the term technology core self-evaluations to reflect the use of generalized computing self-efficacy within the computing domain
instead of the broader and less appropriate construct for our research, generalized self-efficacy.
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hold a social role (2000).  They suggest that an individual�s social beliefs lie along a continuum and reflect generalized beliefs
about the social role and capabilities of computing (Johnson, Marakas & Palmer, 2001).  On one end of the continuum are those
with a locally simplex perspective, who perceive computer as a tool they control and that they can leverage. At the opposite end
of the continuum are those with a globally complex perspective, who view computer as an autonomous entity that they are forced
to interact with and that can exert influence on them through a distinctly social role.

How this occurs is thought to be an attribution process through which people will come to understand computing technology in
a more neutral tool role  (tool attributions) or in a distinctly social role (social actor attributions). Attribution toward computing
technology is thought to be influenced by four main factors: social character of computing technology, individual�s core self-
evaluations, nature of the interaction with the technology, and presence or absence of certain attributional cues (Marakas et al.,
2000). From these factors, Johnson, Marakas, & Palmer (2001) developed an empirically testable model of the Computer as Social
Actor (Figure 1). Results indicate that the individual�s core self-evaluations influence their placement on the continuum and that
an individual�s continuum of perspective influence attributions toward computing technology and moderate the influence of the
social character of computing technology on individual�s attributions toward computing technology.1

Figure 1.  Model of Computer as Social Actor2

Research Model

While the role of core self-evaluations has been studied, limited work has isolated the factors of an individual�s core self-
evaluations to determine which of the factors influence both an individual�s placement along the continuum as well as the ultimate
attributions that are made toward computing technology. Given the strong findings of attribution researchers about the influence
of psychological traits on attributions, it was surprising that the link between core self-evaluations and ultimate attributions was
not found to be significant. One of the goals of this research is the deeper understanding of relationship between core self-
evaluations and attributions toward computing technology. Therefore, the following model will be tested in this study (Figure 2).
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3The theoretical basis for these attributions is attribution theory (Heider, 1958) and the model of covariation (Kelley, 1973). Discussion of the
specific theories is well beyond the scope of this proposal but an excellent overview can be found in Ross & Fletcher (1985).
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Figure 2. Research Model

Attributions Toward Computing Technology

Attributions toward computing technology3 can be thought of as the extent to which an individual�s attribution of cause of their
feelings, attitudes and performance is made toward a specific interaction with a computer. A tool attribution occurs when an
individual�s attribution of cause for his or her feelings, attitudes and performance while interacting with a specific computing
technology is made to factors internal to that person (i.e. the computer is a tool). A social actor attribution occurs when an
individual�s attribution of cause of one�s feelings, attitudes and performance while interacting with a computer is made to factors
within the computer (i.e. the computer is an autonomous social entity).

One of the factors thought to influence attributions toward computing technology is an individual�s core self-evaluations (Johnson
et al., 2001; Marakas et al., 2000). Core self-evaluations reflect �fundamental, subconscious conclusion that individuals make
about themselves� (Judge, Locke, Durham et al., 1998, p. 18). Core self-evaluations include self-esteem, generalized self-efficacy,
neuroticism, and locus of control, and are thought to affect situational specific judgments and to lie at the base of all other
appraisals. Since this study deals with the domain of computing technology, the core self-evaluations construct was redefined as
technology core self-evaluations. Technology core self-evaluations are the operationalization of core self-evaluations in the field
of computing technology and reflect an individual�s collection of fundamental, global psychological evaluations of themselves
within the domain of computing technology (Johnson et al., 2001). Of the unexpected findings from the Johnson study was that
there was no direct link between core self-evaluations and attributions toward computing technology. An interesting question thus
arises as to whether core self-evaluations are truly not related to attributions or if the influence of these traits is fully mediated
by an individual�s continuum of perspective. Given the strong findings from attribution theory, we suggest that each component
of an individual�s core self-evaluations does indeed play a role in influencing attributions toward computing technology.

For example, in the domain of computing technology, evidence has been reported that suggests that computerphobics not only
exhibit feelings of limited control within the computing environment, but also display feelings of limited control in multiple,
independent domains (Kay, 1990).  This suggests that locus of control should play an important role in how people interact and
perceive their interactions with computing technology.  In this case, individuals with an external locus of control are expected
to perceive the computer as influencing their beliefs, attitudes and performance. When an individual attributes the results of the
interaction with the technology to the factors within that technology, he or she is making a social actor attribution. Conversely,
individuals with internal locus of control would perceive their interaction with computing technology to attribute to factors internal
to themselves, thus, perceiving technology simply as a tool and making a tool attribution. 
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Hypothesis 1a: Individuals with internal locus of control will be more likely to make tool attributions than
individuals with external locus of control.

Hypothesis 1b: Individuals with external locus of control will be more likely to make social actor attributions
than individuals with internal locus of control.

Self-esteem refers to the individual�s self-acceptance, self-liking, and self-respect (Judge, Locke & Durham, 1997). Individuals
with higher self-esteem tend to perceive themselves in more positive light and make more accurate judgments of their abilities,
personalities and traits, than those with low self-esteem. In the case of computing technology, individuals with higher self-esteem
would be more likely to make attributions placing themselves as the locus of causality (i.e. tool attribution) whereas those with
lower self-esteem would be more likely to place the computer as the locus of causality. 

Hypothesis 2a: Individuals with higher self-esteem will be more likely to make tool attributions than individuals
with lower self-esteem.

Hypothesis 2b: Individuals with lower self-esteem will be more likely to make social actor attributions than
individuals with higher self-esteem.

Generalized computer self-efficacy refers to an individual�s beliefs about their abilities across multiple computing domains
(Marakas, Yi & Johnson, 1998). Self-efficacy has been shown to influence attributions (cf. Silver, Mitchell & Gist, 1995), and
within the computing domain, those with higher levels of efficacy are more likely to believe themselves in control of the
interactions, and those with lower levels of efficacy to be more likely to believe that computer is responsible for the interaction.

Hypothesis 3a: Individuals with higher generalized computer self-efficacy will be more likely to make tool
attributions than individuals with lower general computer self-efficacy.

Hypothesis 3b: Individuals with lower generalized computer self-efficacy will be more likely to make social
actor attributions than individuals with higher general computer self-efficacy.

Individuals with a high degree of neuroticism are often prone to anxiety and fear of novel situations, and tend to feel dependent
and helpless (Costa & McCrae, 1988). Internally insecure individuals would be more likely to depend on the circumstances and
view computing technology affecting their actions. Less neurotic individuals would be more likely to cope with interaction with
computing technology more easily, and thus treat it as a tool.

Hypothesis 4a: Individuals lower on neuroticism will be more likely to make tool attributions than individuals
higher on neuroticism.

Hypothesis 4b: Individuals higher on neuroticism will be more likely to make social actor attributions than
individuals lower on neuroticism.

For many of the same arguments above, an individual�s core self-evaluations should also influence their placement along the
computing technology continuum of perspective.  Underlying individual traits that influence his or her view of the surrounding
environment should have an impact on the way beliefs about technology are formed. Individuals with higher technology core self-
evaluations should be more likely to rely on themselves in their interaction with technology and belong to the locally simplex end
of the continuum. Individuals low on technology core self-evaluations would be more likely to attribute their inabilities to external
factors and lean towards globally complex end of the continuum. Empirical evidence has suggested this to be true as well (Johnson
et al., 2001)

Hypothesis 5: An individual�s technology core self-evaluations will be positively associated with their
computing technology continuum of perspective.

As Bandura(1986) suggests, an individual�s previous experience and attitudes shape their behaviors and attitudes in new situations
and environments. Thus we would expect that an individuals generalized beliefs about computing technology should influence
their attributions toward a specific interaction with a unique technology. In fact, recent research has provided evidence to this
effect.  (Johnson et al., 2001).   
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4The software was designed using Visual Basic 6.0®, Microsoft Agent 2.0®, and the Lernout & Hauspie® TruVoice Text to Speech Engine.
Results from Johnson (2001) indicate that subjects were able to perceive this interface as being differentially social from a traditional interface.
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Hypothesis 6a: Individuals with a more locally simplex continuum of perspective will be more likely to make
tool attributions than individuals with a more globally complex continuum of perspective.

Hypothesis 6b: Individuals with globally complex continuum of perspective will be more likely to make social
actor attributions than individuals with locally simplex continuum of perspective.

Study Methodology

We plan to test the hypotheses using a controlled laboratory study using undergraduate and graduate students from throughout
a southeastern university. To stimulate differential responses, the subjects will interact with a vacation planning software program
that uses an animated agent to assist the users in choosing vacation in the mid-Atlantic of the United States4.  Constructs will be
measured as follows: 

Construct Items Type Source
Locus of Control 11 7 point-Lickert Levenson(1973)
Self-Esteem 10 7 point-Lickert Rosenberg (1965)
Neuroticism 9 7 point-Lickert Eysenck & Eysenck(1968)
Continuum of Perspective 13 7 point-Lickert Johnson et al. (2001)
Attributions 17 7 point-Lickert Johnson et al. (2001)
GCSE 7 Strength:Yes/No

Magnitude 10-100
Marakas & Johnson (2001)

Conclusion

This study increases our understanding of the attributions towards computing technology and how they are formed. With
computers being ubiquitous in the organizations it is important to facilitate most natural interaction of the user and technology.
When people attribute success to factors beyond their control, they are less likely to persist in the face of obstacles (Bandura,
1986; Kelley, 1973). If individuals indeed attribute social agency to computing technology, it may prevent them from further
success. Better understanding of the effects of individual traits on the perception of technology can help improve training methods
in organizations and facilitate easier interaction with computing technology.
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