Informing Science: the International Journal of an Emerging Transdiscipline

Volume 17, 2014

Cite as: Phillips, B. K., Prybutok, V. R., & Peak, D. R. (2014). Decision confidence, information usefulness, and information seeking intention in the presence of disconfirming information. Informing Science: the International Journal
of an Emerging Transdiscipline, 17, 1-24. Retrieved from http://www.inform.nu/Articles/Vol17/ISJv17p001024Phillips386.pdf

Decision Confidence, Information Usefulness, and
Information Seeking Intention in the Presence of
Disconfirming Information
Brandon K. Phillips, Victor R. Prybutok, and Daniel A. Peak
University of North Texas, Denton, TX, USA
brandon.phillips@unt.edu; prybutok@unt.edu; peak@unt.edu

Abstract
The increasing use of data visualization for displaying information in a transdisciplinary environment raises issues about client information seeking in the decision-making processes. Field
experts and individuals with high confidence tend to seek less information for their decisions than
non-experts and individuals who are less confident. This work fills a gap about the effect of the
information display format, visual or nonvisual, upon the client’s decision. In the context of data
visualization and confirmation bias, this work provides needed research on computer aided information seeking in a decision-making, informing environment. Guided by the theories of confirmation bias and cognitive fit, we propose and test a model that investigates the impact of apriori decision confidence on seeking more information and information usefulness. Findings indicate that both information presentation type and confirmation bias affect the decision process of
the information seeker. Findings also indicate that overall, the higher the confidence, the less
likely users will find disconfirming evidence useful.
Keywords: Decision confidence, information presentation, information usefulness, intention to
seek further information, confirmation bias, data visualization, business intelligence, information
presentation

Introduction
Computer aided data visualization that facilitate decision making by utilizing Decision Support
Systems (DSS) have become part of what we can call the informing environment. This study
builds upon the work of (Kahneman & Tversky, 1972) by addressing the burgeoning need to investigate the phenomenon of a priori beliefs as they relate to decision confidence, information
usefulness, and information seeking within the context of different formats for information display. In this work, the applicable transdisciplinary information environment is composed of factors and influences that affect, enable,
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Confirmation bias occurs when the client may focuses on a subset of the data visualization that
confirms their preconceived notions and does not directly argue against these pre-established
ideas, thus creating layers of complexity and barriers to seeking and using information. Because
of this confirmation bias, clients tend to find newly presented information to be less useful, and
by extension, are less likely to seek out more information. This is also the case for the clients who
begin the decision-making process with a high level of confidence, indicating that they are very
familiar with the context of the decision they are asked to make, and again are less likely to find
new information useful, or to seek out additional information. Therefore, the question that motivates the present study is: What factors contribute to users seeking intention, and propensity to
change their mind in the presence of newly presented disconfirming information?
In the spirit of the philosophy of informing science (Cohen, 2009), we believe the results of this
study have transdisciplinary implications for future research, especially in the fields of information systems, human-computer interaction, communication, and the behavioral sciences. This
work also provides needed research on information seeking in a decision-making, computer aided
informing environment.
Information Systems (IS) scholars have expended significant effort in researching decision making and decision support systems. The quality of decisions depends largely on the quality, quantity and variety of information presented during the decision-making process (Kray & Galinsky,
2003). With the increase in use of Business Intelligence (BI), and by extension, data visualization
techniques, the ability to make decisions based up on the visualization of data is increasingly important in today’s technological and business climate. Because of data visualization, vast amounts
of complex data can be visualized in ways that intuitively facilitate data-driven decision-making.
The aim of these new data visualization techniques is to increase both the speed and effectiveness
of computer-based decisions and to drive the data-driven decision-making process. There exists
decades of research on the effectiveness of graphical data representation, i.e. graphs over textual
information (Dickson, 1977; Mason & Mitroff, 1973). However, we have seen little inquiry focused on confirmation bias and its effect on information usefulness and seeking intention.
Psychologists also have contributed to bias research in information presentation. For example,
studies that examine cognitive bias—thought patterns that inhibit individuals from interpreting
information accurately—abound. (Baron, 2000) was instrumental in identifying types of cognitive bias, including hindsight, framing, self-selection, and confirmation bias. In this study, we
focus on a specific cognitive bias, known as confirmation bias, because it closely relates to data
visualization and the decision-making context. The presence of confirmation bias and the individual’s propensity to discount disconfirming evidence (evidence that seems to contradict a previous cognitive assessment) presents many challenges for knowing the proper use of data visualization tools in decision-making. To enable the client to formulate data-driven decisions effectively and efficiently, the informer not only should provide the client with evidence of the confirmation bias, but also should provide evidence to counter it. However, the informer must first
understand information bias and its likely consequences when developing data visualizations that
will inform the clients. The informer also needs to be aware of this bias when developing visualizations so enabling the client to process visualizations in a useful and effective manner that encourages the client to seek out information and challenge his or her own a priori mental model.
In our rapidly emerging visual data society, adept informers must learn to exploit the relationships among confirmation bias, decision confidence, and visualized data. Many studies have examined confirmation bias; however, few studies exist in IS and fewer have focused on data visualization. In view of the many limitations of earlier visual tools, the newer, more-innovative,
multi-dimensional visual tools offer promise for countering effects of confirmation bias in ways
not previously feasible—if the visual designers have requisite knowledge and skills.
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This work fills a gap about the effect of the information display format, visual or nonvisual, upon
the client’s decision. In the context of data visualization and confirmation bias, this work provides
needed research on computer aided information seeking in a decision-making, informing environment. Therefore, it is the aim of this study to investigate the phenomenon of confirmation bias
as it relates to decision confidence, information usefulness, and information seeking intention.
We pose the following research questions:
RQ1: What is the relationship between a priori decision confidence on perceived information
usefulness and information seeking intention?
RQ2: What is the role of information presentation type on decision confidence, perceived information usefulness, and information seeking intention?

Literature Review and Hypotheses Development
Guided by these research questions, we develop an empirical study and survey instrument to examine decision confidence, information usefulness, and intention. Using the lens of confirmation
bias theory, we endeavor to enrich informing research and aid practitioners with challenges related to confirmation bias effects on decision-making processes. The following sub-sections discuss factors important to this study.

Cognitive Bias
Cognitive bias is a pattern of deviation in judgment that occurs in particular situations, which can
lead to perceptual distortion, inaccurate judgments, illogical interpretation or what (Kahneman &
Tversky, 1972) call irrationality. Cognitive biases shape our perceptions of reality and interpretation of the world around us, sometimes called a personal worldview. Kahneman and Tversky
(1972) first introduced the concept of cognitive biases, while (Baron, 2000) was instrumental in
further defining cognitive biases such as framing bias, hindsight bias, self-serving bias, belief
bias, fundamental attribution error, and confirmation bias. In this study, we focus on confirmation
bias and its effects on decision confidence, information usefulness, and information seeking intention, as it presents the most challenges associated with decision-support systems and informing
research.

Confirmation Bias
Confirmation bias is the tendency to search for or to interpret information in a way that confirms
preconceptions. It involves the pre-emptive discounting, disbelieving, or ignoring of evidence that
threatens to disconfirm previously-held opinions or beliefs (Kahneman & Tversky, 1972). In the
presence of confirmation bias, users are only interested in presented information that will align
with their own cherished convictions. Therefore, confirmation bias can lead individuals not to
review information even if presented to them appropriately, leading to inaccurate and irrational
decision making (Kahneman & Tversky, 1972).
Evidence for the existence of the confirmatory bias phenomenon is supported in the psychology
literature (Bruner & Potter, 1964; Darley & Gross, 1983; Haverkamp, 1993; Lord, Ross, &
Lepper, 1979; Pious, 1991). Our study builds upon Khaneman and Tversky’s (1972) seminal research on confirmation bias, extending it into the modern data visualizations that clients now
commonly view in the 21st-century informing environment. Studies show that confirmation bias
continues to be a primary factor that affects the quality of business decision making, such that
biased decisions can accumulate to the point that they both negatively and significantly impact
firm profitability (Barber & Odean, 1999). Thus, confirmation bias is a pervasive human idiosyncrasy that taints individual judgment concerning information that does not fit personal preconceptions—a condition that we believe well-designed data visualizations can ameliorate. Although
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biases vary from person to person, a strong confirmation bias can crush any client proclivity to
seek additional, essential, decision-making information.

Information Seeking
Information seeking plays a vital role in the decision-making process, as it speaks to the client’s
intention to seek out more information than was provided with the original task or decision
model. According to marketing literature, a driving factor affecting the client’s informationseeking intention is self-confidence. Indicating that the more confident the client is in their position and mental model, then the less likely they will be to seek additional information (Locander
& Hermann, 1979). Additionally, (Kuhlthau, 1991) found that the client’s perception of the usefulness of the information that they receive affects further seeking intention. Within the context of
confirmation bias, information seeking is pivotal to understanding how biases affect the client’s
ability to understand and process information within the informing environment. This study focuses on how pre-confidence, post-confidence, and perceived usefulness of disconfirming information affects the client’s seeking intention and ultimately the client’s propensity to change their
mind (vote).

Disconfirming Information and Hypothesis Preservation Bias
Disconfirming information is an important tool psychologists and sociologists use to combat a
type of confirmation bias called hypothesis preservation bias (Johnston, 1996). Because clients
naturally expect to receive confirming information, merely presenting information is not sufficient to elicit or reinforce a confirmation bias (Evett, Devine, Hirt, & Price, 1994). Informers
must first establish a premise; then they can willfully bias (i.e., manipulate) the information so
that the likely outcomes either will confirm or will disconfirm the original premise. Although clients instinctively discount disconfirming information, the informer may systematically present
disconfirming information until the targeted client no longer preserves the original hypothesis
(bias), such as combating a stereotype (Johnston, 1996).
In a business context, a negative consequence of confirmation bias is the increased inability to
change the decision—a condition that occurs when the client embraces an abnormally-high decision confidence (Griffin & Varey, 1996). Because data visualization is transdisciplinary, research
into un-biasing a client across multiple areas suggests using disconfirming evidence (counter arguments) to elicit a re-examination of the all evidence affords clients the opportunity to change
their mind. (Kahneman & Tversky, 1972; Russo & Schoemaker, 1992). Nevertheless, research
suggests that once an individual forms a belief about something, the person typically finds it difficult to change that belief (Hoch & Deighton, 1989). Even so, if a client perceives the disconfirming stimulus to be useful, the possibility of changing the belief increases (Einhorn & Hogarth,
1978).

Data Visualization
Visualization is “a graphical representation of data or concepts” (Few, 2007). Data visualization
supports effective decision making because it allows vast amounts of data to be interpreted
through intuitive, visual perceptions that do not require mental, numerical processing. Visual impressions are processed in about 50 milliseconds, which suggests that they are both pre-cognitive
and instantaneous, (Lindgaard, Fernandes, Dudek, & Brown, 2006), and therefore much faster
than cognitively-processed tabular or textual data (Few, 2007). Modern organizations access vast
amounts of data to make decisions that they need to synthesize and analyze quickly. The incessant need to process data into good decisions is leading relentlessly to the pursuit of better data
presentation strategies and thus better data visualization techniques (Few, 2007).
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Data Visualization plays a vital role in Business Intelligence (BI) system strategies, where BI facilitates faster, smarter, data-driven decisions in the corporate world (Hedgebeth, 2007). The explosion of data visualization techniques, corporate investment in BI, and associated research all
indicate that visualization is worth the time and expense to achieve better business decisions and
outcomes (Baker, Jones, & Burkman, 2009). The earliest IS research studies that investigated
visual data representations, the so-called Minnesota Experiments (Dickson, 1977), examined the
relationship between system design characteristics and the graphical representation of data, leading to decision outcomes that vary with type of information presentation. In the spirit of the Minnesota Experiments, this study examines decision outcomes that vary by type of presentation, but
further investigates the effects of data visualizations not possible with the technology of that time.

Cognitive Fit
Cognitive fit and information presentation have been fruitful research areas in the context of DSS
and the decision-making process, such as effects of simple graphical and tabular data representation (Dickson, 1977), effects of data representation on decision-making performance (Dennis &
Carte, 1998), and what users or clients deem to be useful information presentations (Hong,
Thong, & Tam, 2004). (Kolata, 1982) found that graphic displays exercised the uniquely human
ability to discern meaningful patterns in the data, and to perceive patterns that otherwise would
have remained unseen. (Vessey & Galletta, 1991), who proposed cognitive fit as a response to
the graph versus table research, suggested that a positively perceived presentation format not only
increased task performance, but also enhanced the perceived usability of the visuals.
Thus, information presentation format is an important part of the decision-making process, such
that task characteristics, client characteristics, information presentation, and mental representation
are strong indicators of decision-making outcomes (Kelton, Pennington, & Tuttle, 2010). Cognitive fit evolved from Task-Technology Fit, as it proposes that the task, whether graphical or tabular, can display the same underlying information. However, due the distinct characteristics of
graphical or tabular displays individual clients interpreted them differently. Therefore, the task
solution is dependent upon the fit of the client’s mental model with the information presentation.
(Vessey & Galletta, 1991) indicated that when the information presentation type matched the
questions, task performance and perceived usefulness increased. (Lurie & Mason, 2007) proposed
a cognitive-fit model to explain the implications of visual representation in the decision-making
process. Their model examines the visual perspective and information context of the data representation: when a representation is perceived as valuable or effective, the user is more inclined to
trust it and consider it useful (Li & Yeh, 2010).

Decision Confidence and the Intention to Seek Further
Information
Decision Confidence is relevant to the relationship between buyer uncertainty and information
seeking within the marketing literature. Researchers discovered that the reason buyers seek information before purchasing is to raise the confidence level and reduce uncertainty concerning
their purchasing decisions (Cox, 1967; Hansen, 1972). For example, the more uncertainty or the
lower confidence level the individual exhibits, the more likely they will be to seek out more information (Lanzetta, 1963). IS research also indicates that decision confidence affects perception, interpretation, use of data, and ultimately the outcome decision. The levels of decision confidence and perceived expertise are highly correlated, further solidifying the position that higher
decision confidence can lead to oversight, and incorrect interpretation of data, as the individual’s
preconceptions overshadow the data in front of them.
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Information Presentation Then and Now
The quality of information presentation can play a powerful role in the decision outcome. In early
IS research that examined users’ attitudes about interface design and user confidence in the quality of decisions made, (DeSanctis & Gallupe, 1984) cited “viewer preference” as a major dependent variable. Others explored the use of graphical displays to improve decision performance,
which were found to be more effective and useful than tabular displays (Benbasat & Schroeder,
1977; Lucas, 1981; Zmud, 1979). However, (DeSanctis & Gallupe, 1984) reported that certain
features that make a graph more visually appealing, such as color, shading, realism, and complexity, may actually diminish user comprehension accuracy.
We recognize that about thirty years have elapsed since these early studies, and that Data Visualization and BI have emerged amid a more-advanced technology, a more-transdisciplinary client
base, a more-interactive informing environment, a multitude of different display types, and a
higher societal-level of computer literacy. Data Visualization, in the context of Business Intelligence systems, relies heavily on the current diverse graphical display of sundry types of data, as
well as sophisticated visual aids, to facilitate quality decision-making. Therefore, we believe it
imperative that data visualizations convey information not just accurately, but also display information intuitively and in a form that is easy to comprehend—without distraction or confusion.
An additional goal is to display information in such a way that the informing environment is more
visually accessible, thus, enhancing the decision making process, and improving the decision outcomes.
In the context of this study, we examine how respondents interpret identical data presented to
them both visually and non-visually. We examine perceptions of presentation usefulness and lead
respondents to seek out more information.

Conceptual Model
The literature on seeking intention and decision confidence levels support the following model
and our hypotheses shown in Table 1 and Figure 1 to investigate the operative relationships. Our
theoretical model of the informing environment examines visual and non-visual decisions in the
presence of disconfirming information. We note that, although we conducted the study with
business respondents, the model is transdisciplinary in nature.
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Method
Our survey instrument validates scales from the literature that is generalizable to a transdisciplinary informing environment. The respondents were presented with a scenario about laptops in the
classroom and asked to vote on whether or not they believed laptops should be used in the classroom. Subsequently, we asked them to rate their level of decision confidence. Each respondent
received the same scenario primer.
Next, respondents received disconfirming evidence with the intention to test confirmation bias.
Evidence presented was contrary to the respondent’s previous vote. Then, we randomly assigned
respondents to one of two surveys (see Appendices A & B for the surveys) that contained either
visual disconfirming evidence or non-visual disconfirming evidence. After reviewing the disconfirming evidence, we asked respondents to rate the usefulness of the evidence presented, as well
as their intention to seek out more information concerning the topic of laptop use in the classroom. Finally, we asked the respondents to re-vote, in light of the presented disconfirming evidence, and to once more rate their decision confidence level. Figure 2 shows our process model
and the sequence of events in the survey flow.
In developing the survey instrument, we adapted scales and constructs from previously validated
scales found in the sources shown in table 2 below, and contextualized the items to this study. We
piloted the survey using an expert panel of IS faculty and doctoral students to obtain feedback, to
ensure survey validation, and to gauge the average time required to complete it. We incorporated
comments and suggestions of the expert panel into the final version of the survey, which we dis-
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tributed to student respondents. We had PhD students familiar with survey development and the
context of the study give feedback for readability and organization. Table 2 contains the constructs and sources we contextualized for use in this study.

We collected data from the survey instrument administered online to undergraduate and graduate
students in the college of business at a large southwestern university in the US. Out of 223 possible respondents, 186 took the survey. Of these, we removed 25 surveys due to incompleteness or
because the respondents rushed through the survey in less than three minutes, yielding 161 usable
responses, or an 86% usable response rate. Table 3 contains demographic information from the
respondents. The data shows that an overwhelming percentage of the student have laptops (96%)
and they use them with some frequency within the class during a week (over 50% use them in
class 3 or more times per week).

8

Phillips, Prybutok, & Peak

Results
This section presents the analysis of reliability, convergence and discriminant validity and hypotheses testing. In order to test our proposed model, we used SPSS statistical software for regression analysis. First, we tested the reliability of the four constructs in the model; Table 2,
which indicates the Cronbach’s alpha for these constructs, demonstrates that the alphas scores
well within the accepted reliability range. In this context, a minimum value of 0.7 for Cronbach’s
alpha is desired (Nunnally & Bernstein, 1994); values less than 0.6 indicate a lack of internal validity, while values between 0.8 and 0.9 are satisfactory (Henseler, Ringle, & Sinkovics, 2009).
All of our results demonstrate Cronbach’s alpha scores greater than 0.88, indicating satisfactory
internal reliability.
Table 4 shows the factor analysis, results, containing factor loadings all above the recommended
0.7 threshold (Henseler et al., 2009). Our results demonstrate all values greater than 0.83. Factor
loadings greater than 0.8 indicate good discriminate validity (Henseler et al., 2009), while we
have removed values less than 0.3 from the table. The results indicate high values of convergence
and discriminant validity, where all of values exceed 0.7.

Hypotheses Testing
The model contains eight testable hypotheses. We examined two outcome variables: changed
vote and information seeking intention. Using SmartPLS, a Partial Least Squares (PLS) analysis
solution we tested the eight hypotheses (Ringle, Wende, & Will, 2005). PLS is an appropriate
tool for studies early in the exploratory stage (Ainuddin, Beamish, Hulland, & Rouse, 2007) , as
with the current study.
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Analysis

The final model evaluation shown in Figure 3 and hypotheses evaluation in Table 5 reveal a
strong negative relationship between the post-experiment confidence of the revote and the likelihood of a vote or decision change (H1). There also exists a negative relationship between clients
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who voted yes in the revote and the likelihood of a vote change (H2). We observe a positive relationship between perceived information usefulness and likelihood of vote change (H3). Related to
the outcome variable of seeking intention our results reveal a strong positive relationship between
perceived information usefulness and the clients seeking intention (H4). However, pre-confidence
(H5), pre-vote of “yes” (H6), and disconfirming information presented visually (H7) all indicated
negative relationships related to client information seeking intention. Our final hypothesis (H8)
reveals a positive relationship between client information seeking intention and propensity to
change one’s vote, indicating that as information seeking intention increases, so does the likelihood for a vote change. These results are in agreement with the literature review in this subject
and our hypothesis assumptions.

Discussion
Our results show that in the presence of disconfirming evidence, information seeking intention is
influenced by perceived usefulness, pre-confidence, pre-evidence vote, and the visual format of
the information. This study has aimed to answer its research questions; we believe we have met
this challenge. Restating RQ1: What is the relationship between a priori decision confidence on
perceived information usefulness and information seeking intention?
Answering RQ1, the results of this study indicate that a priori decision confidence has a negative
effect on information seeking intention and that there were no statistical significant relationships
between a priori decision confidence and information usefulness. Therefore, in the presence of
disconfirming information, and as a user’s pre confidence increases, the likelihood that the user
will seek out additional information decreases. This finding suggests that confirmation bias does
in fact play a role in the individual’s decision-making process, and ultimately influences their information seeking intention behavior. Now, recall RQ2: What is the role of information presentation type on decision confidence, perceived information usefulness, and information seeking intention?
Answering RQ2, results indicate that information presentation type has a negative relationship
with information seeking intention, revealing that when information is presented in a visual format, the user is not led to seek additional information. Contrastingly, when information is presented in a textual format, the user is led to seek additional information. Surprisingly, the way in
which the information was presented in our study did not have a statistically significant effect on
perceived information usefulness or user confidence.
Furthermore, perceived usefulness shows a positive relationship with information seeking intention, while the other constructs indicated a negative relationship. These findings align with research on information seeking intention that involves cognitive fit and confirmation bias. Cognitive fit theory posits that a fit must occur between the task and the client. Our findings show a
“fit” is created that enhances task performance and decision-making (Dennis & Carte, 1998). Our
study results indicate that, based upon: 1) the visual or non-visual nature of the presentation and
2) the client finding the information useful creates a fit that increases seeking intention, as well as
propensity to change one’s vote.
Results concerning pre-confidence in the client’s stance on their initial vote were negatively related to information seeking intention, additionally, post-evidence vote confidence was also negatively related to changing one’s vote, indicating that clients with high pre- or post-confidence,
were less likely to seek out additional information or change their mind. This is in accordance
with the literature and research on confirmation bias. When these biases exist, the client is not
easily persuaded to change their mind or seeking intention when high confidence exists indicating
that a pre-decision bias or predisposition exists in their mental model. Finally, the relationship
between seeking intention and changing one’s vote indicates that as seeking intention is in-
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creased, so does the propensity for the client to change their vote. After examining the results of
the study we begin to see what influences clients to change their opinion or increase their information-seeking intention in a disconfirming, informing environment. Our results indicate that
highly confident clients are less likely to seek or change their opinion, while those that find the
information useful are more likely to engage in further information-seeking behavior and have a
greater chance of changing their opinion.

Limitations
This study sampled university students in a class-based setting that resulted in the respondents
being from a narrow age range and from primarily business-oriented majors. The population was
further limited to being from primarily a North American English-speaking culture. Despite these
limitations, this sample population captures the perceptions of individuals who will be the future
users and consumers of data visualizations. The age range of individuals captured in this sample
are younger and therefore more visual than previous generations, simply because technology becomes more infused into many facets of each succeeding generations’ lives, such that this most
recent generation is nearly constantly connected to the informing environment.

Implications
The effects of information presentation type is important not only to researchers but to the practitioner as well. Our research indicated that overall, the higher the confidence of the user, the less
likely they were to find disconfirming evidence useful. This indicates that the existence of confirmation bias can influence the perceived usefulness of information. Our results also indicate that
the usefulness of the information relates to the intention of the user to seek more information; this
relationship was stronger with the non-visual evidence group. These factors are advantageous to
the visualization designer when developing data visualization tools that will facilitate BI and
DSS.
Practitioners also should be aware of the effect that confirmation bias has on decision-making and
data interpretation, in order to mitigate its negative effects and to encourage more un-biased, and
accurate decision-making processes. These results indicate that some occasions may be better
served by the use of non-visual data to facilitate the decision-making as opposed to visual data;
this could further be explored in a practical sense in order to avoid confusion by the overuse of
graphics and visual aids used to facilitate client decision-making processes in a visually informing environment. This study has transdisciplinary implications as information seeking intention is
an important area of research in multiple disciplines including psychology, marketing and information science, in addition to IS research. Our model allows examining the informing environment in different contexts because of the transdisciplinary nature of the model.
Our experiment provides empirical evidence of the connection between confirmation bias and
information seeking intention. We believe this connection represents an important expansion of
Khaneman and Tversky’s (1972) work into the informing science framework. Additionally, this
work provides a foundation for future research addressing the development of computer aided
decision-making tools. Future research is likely to cross transdisciplinary boundaries in order to
explore the connection between informers and client in an informing environment.

Conclusion
This research fills an important gap in the literature regarding effects of data visualization on
computer-aided decision-making in an informing environment. It builds on the work of
(Kahneman & Tversky, 1972) to address this gap in confirmation bias research related to data
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visualization, the effects of these biases on perceived usefulness and information seeking intention.
Based on our findings, we first conclude that quality data visualization is not only facilitates uncontroversial decisions, but also mitigates biased decisions, and thus quality data visualization
serves as a catalyst for better decision making. Although unchallenged cognitive biases (specifically, confirmation bias) negatively affect the decision-making process, we find the use of welldesigned, visualized, disconfirming information induces the client to seek additional information
that can adjust their mental model to improve the quality of the decision. We believe practitioners intuitively sense this reality, because we observe industry incorporating data visualization
tools that integrate big data into BI systems. Furthermore, practitioners have operationalized the
implications of our second conclusion that data visualization is easier to process mentally than the
equivalent information displayed as textual data. This visual alternative presents a new perspective on disconfirming evidence and our results show such presentation is useful for reconsidering
decisions and adjusting mental models.
Coincidentally, the technology of data visualization is maturing at the same time as new generations of visual-technology-savvy young adults are maturing. This nexus of a changing technology and changing population presents researchers with an opportunity to develop the strategies of
data visualization with a fresh group of domain-literate users. In summary, data visualization
supports better decisions, helping informers’ present clients with either confirming or disconfirming information within the informing environment that is relevant to decision processes. We feel
these results are transdisciplinary in nature and provide opportunities to examine and educate in
differing informing environments.

Future Research
Future research could further explore this relationship between non-visual evidence and usefulness, to examine if there is in fact some preference to the type of information that individuals prefer to have in a non-visual and visual format. This future research would further extend our findings and enhance the much needed research stream in confirmation bias and information seeking
intention. In addition, a future study could utilize also a more polarizing or controversial scenario
in order to further test this model. This polarizing treatment would allow for further exploration
of confirmation bias as an extension of this study and continue the necessary research in this area.
Finally, in accordance with the confirmation bias literature we provided respondents with only
disconfirming evidence relative to their opinion in order to examine the confirmation bias effect.
Future work, could present clients with both confirming and disconfirming evidence to examine
the differences between the elicited responses to advance confirmation and information seeking
intention research. While we did not look at individual client differences in this study, it may be
of interest to explore the individual characteristic differences of the client to understand, further,
their pre-decision biases, and motivations. These individual differences are paramount to understanding the individual decision maker and the preconceptions, biases and attributes they bring to
the decision making process. Not only would this further advance our work, but it would further
advance our contribution to the research stream by bringing to light specific attributes of clients
in an informing environment that need to be accounted for in order to limit biases, and enhance
the usability and outcomes of data visualizations, (Kahlor, 2007).
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