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ABSTRACT 
 

This paper relies on findings and theory from both the human-computer interaction and cognitive psychology 

literatures in order to inquire into the extent to which the halo effect contaminates web interface design 

assessments. As a human cognitive bias, the halo effect manifests itself when a judge’s evaluations of an entity’s 

individual characteristics are negatively or positively distorted by the judge’s overall affect toward the entity being 

judged. These distortions and halo-induced delusions have substantial negative implications for rational decision-

making and the ability to objectively evaluate businesses, technologies, or other humans, and should hence be a 

critical consideration for both managers and organizations alike. Here we inquire into the halo effect using a 

controlled, randomized experiment involving more than 1,200 research subjects. Subjects’ preexisting affective 

states were activated using polarizing issues including abortion rights, immigration policy, and gun control laws. 

Subjects were then asked to evaluate specific interface characteristics of six different types of websites, the textual 

content of which either supported or contradicted their preexisting affective beliefs. Comparing subject responses 

to objective control evaluations revealed strong evidence of halo effect contamination in assessments of web 

interface design, particularly among men. In light of the results, a theoretical framework integrating elements 

from cognitive and evolutionary psychology is proposed to explain the origins and purpose of the halo effect. 
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1 INTRODUCTION 
 

Although technical research remains an important part 

of the contemporary information systems (IS) research 

agenda, the IS research community has clearly 

expressed an increased interest in cognitive and 

behavioral phenomena over the past several decades [2, 

4, 18, 26, 49, 69, 81, 89, 95, 99]. In accordance with this 

general trend, IS researchers have conducted a large 

number of inquiries into human interactions with 

technology, including many studies in the areas of web 

design and usability [1, 25, 28, 33, 35, 52, 59, 68, 70, 

88]. These two areas of inquiry are, of course, not 

mutually exclusive, and in this paper we contribute to 

their integration by inquiring into the extent to which a 

particular cognitive bias known as the halo effect 

produces inaccuracies and systematic errors in judgment 

in the context of web interface design assessments. 

Almost everyone has experienced and is familiar 

with the halo effect. Like all cognitive biases, however, 

this familiarity exists primarily at an unconscious level. 

Put simply, the halo effect (or halo error) is the tendency 

to judge an entity’s individual traits according to one’s 

general feelings or affect  toward the entity [12, 92].  If,  
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Figure 1. A theoretical representation of the halo effect 

 

for example, you hold a colleague in particularly high 

regard, then you would be likely to assign high ratings 

to her individual characteristics (e.g., intellect, 

trustworthiness, efficiency, cleanliness, manners, 

reliability, etc.), even if she may not objectively merit 

such high ratings. Although the halo effect clearly 

influences one’s perceptions of other people, it has also 

been shown to distort the way in which we perceive 

businesses, educational institutions, government 

entities, consumer goods, and even certain technologies. 

The extent to which the halo effect colors assessments 

of interface design, however, is not currently well-

understood. Given that websites now commonly serve 

as the most publicly visible face of an organization, this 

is not an insignificant or trivial oversight.  

On the contrary, the ability of managers to accurately 

judge the quality of their organization’s website has 

critical implications for the way in which both customers 

and the public at large will perceive the organization 

itself. In an effort to reconcile this oversight, the current 

study employs a controlled, randomized experiment 

involving 42 web interface design variations and 1,230 

research subjects in order to assess the extent to which 

halo error distorts evaluations of web interface design. 

The study described herein substantially extends and 

refines our preliminary work on the topic [87], and 

proposes a new theoretical framework to explain the 

origins and evolutionary purpose of the halo effect. 

Despite more than a century of research in other 

fields, the halo effect has – with a few notable 

exceptions – been largely ignored in IS research. The 

following section therefore seeks to familiarize IS 

researchers with the halo effect by providing a detailed 

overview of the history and development of halo effect 

theory. We then describe our research hypotheses and 

methodology, followed by a presentation of our 

analytical results and a discussion thereof. The 

manuscript concludes with a summary, limitations, and 

directions for future research. 

 

2 THE HALO EFFECT 
 

The halo effect is a cognitive bias in which one’s overall 

affect toward an entity produces overtly positive or 

negative distortions in evaluations of the entity’s 

individual characteristics. An entity in this 

characterization may be a person, thing, location, or 

even a non-material concept such as an idea. As a 

cognitive bias, the halo effect is one of several known 

phenomena that lead to systematic errors in human 

judgment. Together, such errors cause us to behave very 

differently from what might otherwise be expected 

under a normative model of rational decision-making. 

From a theoretical perspective, the halo effect can be 

readily represented using a structural model, such as that 

depicted in Figure 1.  

As shown in the figure, the theory posits that the way 

in which an entity’s individual traits are perceived 

depends not only on the objective or normative value of 

those traits, but also on the person’s overall affect 

toward the entity. The final assessment of a specific 

individual trait, then, is a function of the normative value 

of the trait, the distortion introduced by the judge’s 

preexisting attitude toward the entity, and random inter-

judge variation, which may be explicable through 

substantive control variables. A positive (negative) 

broad impression can thus be expected to produce 

positively (negatively) biased estimates of individual 

traits. Inter-judge random variation notwithstanding, the 

magnitude of the halo effect can be quantified as the 

extent to which a judge’s rating of an individual trait is 

influenced by his or her overall affect toward the entity, 

after controlling for the normative value of that trait. 

Although the theory was originally described in the 

cognitive psychology literature in the context of one 

person’s judgments of another, research on the topic has 

since been extended into additional disciplines and 

realms of inquiry, notably for purposes of the current 

study including those of both business and technology. 

 

2.1  History of the Halo Effect 
 

It has now been more than a century since the halo effect 

first appeared in the scientific literature. In his 1907 

manuscript on literary merit, psychologist Frederic 

Wells observed an unjustifiably strong correlation 

between critics’ judgments of an author’s general 

literary merit and the author’s individual traits, which 

included qualities such as charm, imagination, and 

wholesomeness [98]. Wells could not possibly have 



 

 
 

 

D. S. Soper, F. Piepkorn: Halo Effect Contamination in Assessments of Web Interface Design   
 

 
3 

 

known at the time that this observation would inaugurate 

a stream of research that would endure for more than a 

century. 

In accord with a common pattern in the history of 

science, Wells’ findings did not immediately capture the 

attention of the scientific community. In fact, more than 

a decade would pass before the halo effect would again 

be mentioned in the literature, this time by psychologist 

Edward Thorndike, who is generally credited with 

giving the halo effect its name [92]. Five years earlier, 

Thorndike had noticed that the ratings assigned to 

corporate employees for traits such as intelligence, 

reliability, and technical skill were, to a suspicious 

extent, very highly and evenly correlated. Quoting 

Thorndike: 

It consequently appeared probable that those giving 

the ratings were unable to analyze out these different 

aspects of the person's nature and achievement and 

rate each in independence of the others. Their 

ratings were apparently affected by a marked 

tendency to think of the person in general as rather 

good or rather inferior and to color the judgments of 

the qualities by this general feeling. (p. 25) 

Thorndike formally tested this supposition by 

evaluating ratings assigned to military officers by their 

superiors. As suspected, he discovered strong 

relationships among traits that should ostensibly have 

been nearly independent, an example being a correlation 

of 0.51 among officer intelligence and physique. He 

concluded that, “…even a very capable foreman, 

employer, teacher, or department head is unable to treat 

an individual as a compound of separate qualities and to 

assign a magnitude to each of these in independence of 

the others” (pp. 28-29). As his ultima admonitio, 

Thorndike warned that all future scientific studies 

employing multi-attribute rating scales must account for 

the impact of the halo effect. It is somewhat disturbing 

to consider that the vast majority of such research 

studies published during the past century – including 

those in the IS field – have not heeded this admonition, 

hence casting an ominous shadow over the validity and 

accuracy of their findings. 

 

2.2  The Halo Effect in Human Beings 
 

Some of the most visible and widely disseminated 

findings in this area of research have emerged from 

studies focusing on one person’s judgments of another 

person. In their highly cited paper, Dion et al. [29] 

demonstrated that physically attractive men and women 

were presumed to have more socially desirable 

personalities, a higher occupational status, more marital 

competence, and more social and professional happiness 

than persons of average or below average attractiveness. 

The boundaries of this phenomenon were later extended 

by Landy and Sigall [48], who found that assessments of 

writing quality were distorted by the attractiveness of the 

author. When asked to evaluate the quality of an essay 

along several dimensions, skilled judges who were 

shown a photo of an attractive woman and told that she 

was the author consistently rated the essay more 

favorably than judges who were shown a photo of an 

unattractive author. The ratings of judges who were not 

shown a photo fell between these two extremes. A later 

replication and extension of this work found that the 

halo effect was largely isolated to the condition in which 

male judges were evaluating an essay written by an 

author whom they believed to be female [43], thus 

revealing the gender of the rater and ratee to be a 

potentially important factor in halo effect research. This 

notion was confirmed by Lucker et al. [53], who found 

that the magnitude of the halo effect varied according to 

whether the judge was male or female, and whether the 

person being judged was male or female.  

In addition to studies focusing on physical 

characteristics, the halo effect has also been observed in 

other domains involving the evaluation of one person’s 

traits by another. Early work by Remmers [75], for 

example, found strong evidence of the halo effect in 

students’ evaluations of their instructors, with the effect 

being especially pronounced among university students. 

In a similar vein, students watching a video of a 

university instructor rated his accent, mannerisms, and 

appearance as appealing when he projected a warm and 

friendly persona, while the same traits were judged to be 

irritating and irksome when the instructor behaved in a 

cold and distant manner [65]. It has further been shown 

that the scores assigned by examiners for a person’s 

performance on the most widely used intelligence tests 

are strongly contaminated by the halo effect when the 

examiner is provided a priori with an overall assessment 

of the person’s level of intelligence [83]. 

All of these judgmental errors and departures from 

rationality carry manifold implications for both science 

and society at large, and it is for this reason that several 

authors have investigated whether the halo effect can be 

mitigated through the use of training procedures. In a 

cross-sectional study involving nurses, for example, it 

was found that those nurses who were trained about the 

nature of the halo effect exhibited less pronounced 

distortions in judgment than their untrained counterparts 

[16]. This finding was later replicated in the context of 

managerial assessments of subordinates [14], and in 

university students’ evaluations of their instructors [9]. 

Despite these findings, the utility of training in the 

mitigation of the halo effect appears to be neither 

universal nor permanent. In a replication of the 

aforementioned Nisbett and Wilson [65] persona study, 

for example, it was found that subjects remained highly 
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susceptible to the halo effect even after receiving 

training regarding its consequences [101]. Indeed, after 

evaluating nine different methods aimed at reducing the 

halo effect, Cooper [23] concluded that each left a 

residual illusory halo, while work by Bernardin [8] 

revealed that improvements in halo error subsequent to 

training disappear rapidly over time. 

Together, the studies reviewed above indicate that 

one’s overall affect toward others exerts a powerful 

influence over assessments of their individual traits. 

These broad, overall impressions are formed from 

whatever information is available, be it years of personal 

experience, or, in the absence of all other information, 

something as simple as an impression of the person’s 

physical characteristics. The halo effect clearly has a 

potent negative impact on one’s ability to accurately and 

rationally judge the traits of others. It is a fundamental 

and deeply entrenched property of human cognition, and 

does not appear to be subject to permanent excision by 

any known means. 

 

2.3 The Halo Effect in Business 
 

A realization of the potential scope and scale of the 

negative consequences of the halo effect for business has 

engendered a strong and growing interest among 

business researchers, especially in recent decades. To 

date, the halo effect has been studied in a wide range of 

business contexts, including organizational reputation, 

management, investing, marketing, customer 

satisfaction, consumer research, and risk assessment. 

Some of the earliest business-related research into the 

halo effect was conducted in the area of management. 

When performing employment interviews, Bingham 

and Moore [13] noted that managers’ assessments of 

interviewee traits were marred by halo effect 

contamination. Interestingly, the magnitude of the 

contamination was found to correlate with other factors, 

including the number of interviewers involved in the 

process. These empirical observations suggest that the 

halo effect is not insulated from the influence of other 

elements within the decision space, and that considering 

substantive control variables with a view toward 

isolating the halo effect is both prudent and judicious. 

The halo effect has further been studied in the 

context of managers’ assessments of their superiors, 

colleagues, and subordinates [31]. Using a moderation 

model, these researchers found the halo effect to be 

responsible for more than 10% of the variance in 

managers’ ratings. Further evidence of halo effect 

contamination in the managerial domain was noted by 

Grove and Kerr [34] in their study of employee morale. 

When compared to a control group of employees from a 

financially sound firm, a group of employees from a firm 

in receivership reported very low values on a multi-item 

scale designed to measure job satisfaction. In 

accordance with halo effect theory, the distress felt by 

the employees of the bankrupt firm produced low ratings 

not only for dimensions such as job security, but also for 

other dimensions such as salary and working conditions 

– both of which were objectively superior to those of the 

employees in the financially sound firm. It is important 

to note that the distorted perceptions of a firm caused by 

the halo effect can be positive as well. Kauffman and 

Wang [44], for example, concluded that many of the 

positive assessments and subsequent investments made 

into individual e-commerce companies during the 

DotCom bubble were tainted by halo error arising from 

the positive overall impression of e-commerce during 

that era. 

In addition to management and investment 

decisions, halo error has also been troubling in the field 

of marketing. In a study of viewer attitudes toward 

television shows, for example, Beckwith and Lehmann 

[6] found that the multi-attribute measurement models 

commonly used in marketing are strongly confounded 

by the halo effect. These authors warn that directly 

measured beliefs for different attributes of a product or 

service are often just reflections of an individual’s 

overall affect toward that product or service. A later 

meta-study echoed this position, and concluded that halo 

effects contaminate a wide variety of marketing research 

settings [5]. This study also noted that most people – 

contrary to halo effect theory and more than a century of 

empirical evidence – still erroneously believe that their 

overall impression of a product or service emerges from 

a rational assessment of its individual traits, rather than 

vice versa. Further work reveals that halo-related 

problems with multi-attribute measurement models 

continue to plague marketing research, and that these 

problems can yield poor-quality decisions with respect 

to product modifications or strategy [50]. 

Customer satisfaction research has also been 

beleaguered by halo-based distortions in judgment. In 

the context of business-to-consumer (B2C) 

relationships, the halo effect has been shown to 

influence different attributes of customer satisfaction in 

the insurance industry [24], the banking services and 

airline industries [104], and when making travel 

reservations [103]. Assessments of satisfaction with 

business-to-business (B2B) relationships have also been 

shown to be highly susceptible to halo error [94], as have 

assessments of satisfaction in consumer-to-consumer 

(C2C) transactions, especially in the context of online 

auctions [20]. This seemingly ubiquitous halo error can 

be particularly troublesome for firms seeking to identify 

strengths or weaknesses in their relationships with 

customers, since attribute-level measurements of 

customer satisfaction will inevitably be biased 

according to a customer’s overall impression of the firm.  
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Unfortunately, halo effect contamination extends 

much more deeply into the world of business than has 

thus far been described. Holbrook [36], for example, 

identified the halo effect as problematical to evaluative 

judgments by consumers in situations involving product 

research, while O’Donnell and Schultz [67] found 

strong evidence of halo error in strategic risk 

assessment. Neither is an organization’s reputation 

immune from the scourge of the halo effect. 

Assessments of different attributes of store image, for 

example, were observed to be susceptible to halo error 

[106], with a judge’s gender and level of experience 

being identified as significant predictors. Interestingly, 

Coombs and Holladay [22] found that the halo effect can 

actually serve as a shield that protects the reputation of 

an organization subsequent to an accident in a crisis 

situation. When an accident caused by human error 

occurs during the response to a crisis, the responding 

organization is less likely to be perceived as culpable 

and more likely to be given the benefit of the doubt if it 

enjoyed a favorable reputation prior to the crisis. 

The notion of leveraging the halo effect for gain 

ranges into other aspects of corporate and managerial 

reputation, as well. Brown and Perry [15], for example, 

noted that a company’s past financial performance 

generates a halo that heavily influences future corporate 

ratings. It has similarly been noted that the words used 

to describe the characteristics of corporate leaders 

depend almost entirely upon corporate performance [56, 

57]. As a more general rule, when a company is 

perceived to be doing well (or poorly), specific attributes 

of the company such as its management, strategy, 

personnel, or work environment will be judged as 

superior (or inferior), regardless of objective reality [77, 

78]. 

 

2.4 The Halo Effect and Technology 
 

Research conducted in the past few decades has begun 

to reveal that halo effect contamination is a much more 

pervasive and farther reaching phenomenon than was 

originally supposed, with recent studies indicating that 

assessments of technology are also commonly 

contaminated by halo error. In the context of university 

technology transfer, for example, outside evaluators’ 

assessments of the merits of a new technology are 

artificially inflated by both the prestige of the university 

where the technology was developed [85] and by the 

university’s willingness to accept an equity position 

[30]. Moreover, although evaluations of IT capabilities 

do not appear to be linked to past financial performance 

among firms that are considered IT leaders [11], it has 

been noted that halo effects contaminate many studies 

that examine the relationship between IT capabilities 

and firm performance [81]. More recent work in the area 

of IT capabilities has used a data gathering process 

intentionally designed to minimize halo error [58]. The 

need to consider and control for halo error has also been 

highlighted in the context of collaborative filtering 

algorithms, where the halo effect was found to 

contaminate movie ratings that involved multiple 

components [79]. 

Additional manifestations of the halo effect in the 

context of technology have lately appeared in a wide 

variety of academic outlets. Kim [46], for example, 

concluded that positive past experiences with a 

technology are often projected onto similar new 

technologies by way of a halo effect, with Massey and 

Montoya-Weiss [55] reporting a specific example of this 

phenomenon in perceptions of knowledge conversion 

technologies. Perceptions also form the basis of Fred 

Davis’ [26] Technology Acceptance Model (TAM), and 

since all of the major constructs in TAM (i.e., ease of 

use, usefulness, and usage intentions) are self-reported, 

Szajna [90] found that those constructs are subject to 

contamination by the halo effect. Lee and Chen [49] 

expressed similar concerns with respect to halo error in 

participants’ self-assessments of past usage of and future 

intentions to use virtual worlds. It appears that not all 

self-assessments are contaminated by halo error, 

however, given that no halo effects were detected in the 

context of software developers’ assessments of their 

own performance [74]. 

In addition to influencing assessments of specific 

technologies and systems, halo effects have also been 

suspected by several authors to produce distortions in 

evaluations of web design. Hartmann et al. [35], for 

example, speculated that halo error may influence 

judgments of website usability and aesthetics, while 

Deng and Poole [28] speculated that the initial emotional 

response evoked by the visual characteristics of a 

website may be carried by way of a halo effect to 

evaluations of other aspects of the website. In a vein 

similar to that of the halo effect research conducted in 

the context of human attractiveness, it has been noted 

that a user’s overall assessment of a website’s 

attractiveness may lead to inflated judgments of the 

quality of other attributes of the website such as 

perceived usefulness [69]. Inversely, assessments of a 

website’s visual appeal have been observed to be higher 

when other characteristics of the website have also been 

judged to be of a high quality, suggesting the possibility 

of halo effect contamination among such assessments 

[99]. While the studies above speculate that halo effect 

contamination may be present in assessments of web 

design, it is important to note that in each case such 

speculations were only secondary conjecture – 

heretofore the role of the halo effect in assessments of 

web design has never been explicitly or directly tested. 



 

 
 

 

Open Journal of Information Systems (OJIS), Volume 5, Issue 1, 2018 

 
6 

 

3 RESEARCH HYPOTHESES 
 

Having described and reviewed the foundational 

literature on halo effect theory, and having illustrated the 

ways in which the halo effect has been found to exert an 

undesirable influence on people’s assessments of 

organizations, technologies, and other human beings, we 

now turn our attention to the research hypotheses that 

form the core of the current study. Specifically, in this 

section we rely on halo effect theory and the findings of 

past research in this area to develop a series of theory-

driven hypotheses about the role of the halo effect in 

assessments of web interface design. 

To begin, one of the foundational concepts of halo 

effect theory is that perceptions of an entity’s individual 

characteristics or traits are derived largely – but not 

entirely – from objective reality; i.e., the normative 

values of an entity’s individual traits serve as the 

perceptual foundation upon which evaluations or 

judgments of those traits are based. The theory simply 

predicts that one’s final perceptions of individual traits 

will deviate from reality because of the heuristic nature 

of human cognitive processing. In the context of 

assessments of web interface design, we therefore 

expect perceptions of web interface design 

characteristics to be linked to objective reality. Namely: 

H1: Perceptions of web interface design traits are 

positively related to the normative values of 

those traits. 

The relationship between the normative values of an 

entity’s individual traits and perceptions of those traits 

notwithstanding, the primary prediction of halo effect 

theory holds that we are cognitively unable to separate 

our overall affect toward an entity from evaluations of 

the entity’s individual characteristics. That is, 

perceptions of an entity’s individual traits are influenced 

by general feelings toward the entity, and we are hence 

unable to independently assess those traits without our 

ratings being colored by our general feelings toward the 

entity. Importantly, this overall affect emerges from an 

aggregation of whatever information we have available 

about the entity, be it years of personal experience, or 

something as simple as a photograph. When assessing a 

never before seen web interface, we therefore expect 

perceptions of the interface’s design characteristics to be 

distorted according to the judge’s overall affect toward 

the textual content of the website being judged. Namely:  

H2: Perceptions of web interface design traits are 

positively related to the judge’s general 

feelings toward the textual content of the 

website whose traits are being judged. 

Inasmuch as halo effect theory predicts that overall 

affect will produce distortions in judgments of 

individual characteristics, it is in turn important to 

consider conditions that can influence a person’s affect. 

A core phenomenon that has been shown to influence 

affective states is the priming effect [47]. Like the halo 

effect, the priming effect is a cognitive bias that can 

cause people to behave differently than what would 

otherwise be expected under a model of rational 

decision-making. The priming effect is linked to implicit 

memory, and is characterized by exposure to a stimulus 

that unconsciously influences reactions to or feelings 

toward future stimuli [47, 93]. Inquiring into a person’s 

affective states loads those feelings into the person’s 

working memory. This act unconsciously alters the 

person’s cognitive processes, and hence influences her 

future responses. In the context of the current 

experiment, isolating and controlling for the influence of 

priming was therefore critical to obtaining an accurate 

measurement of any halo effects. Since the priming 

effect predicts that a person’s self-reported affective 

feelings toward a web interface will vary according to 

whether she is asked about those feelings before or after 

judging the interface’s individual traits, we hypothesize 

the presence of psychological priming so as to control 

for its anticipated effects in our measurement model. 

Thus: 

H3: A subject’s self-reported overall affect 

toward a website varies according to whether 

she is asked about her affective feelings 

before or after judging the website’s design 

traits. 

Beyond psychological priming, we also sought to 

isolate and control for substantive inter-judge 

differences that could significantly influence a judge‘s 

affect or decision-making when evaluating a web 

interface. First, the age of a subject has been clearly 

identified in the psychology and managerial literatures 

as a factor that influences both affect [19, 62, 63] and 

judgment [41, 54, 91]. Insofar as affect and judgment are 

central constructs in the current study, we deemed it 

judicious to control for the effects of subject age on these 

constructs: 

H4a: A subject’s age influences her overall affect 

toward a website. 

H4b: A subject’s age influences her judgments of 

website interface design characteristics. 

There is also well-established evidence that suggests 

that a subject’s gender influences both her affective 

states [32, 51] and her decision-making [73, 97]. Recent 

work has also found strong gender effects in the context 

of interactions with information technologies [95, 96], 

with fMRI brain-scanning research revealing gender-

based differences in both human brain function and 

neural information processing [76]. With specific 
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respect to gender differences in the context of the halo 

effect, the literature suggests that the magnitude of the 

halo effect depends upon gender [43], and that halo error 

is more pronounced in men than among women [53, 

106]. Thus: 

H5a: A subject’s gender influences her overall 

affect toward a website. 

H5b: Halo effect-based distortions in judgments of 

web interface design are more pronounced 

among men than among women. 

Finally, there appears to be at least some evidence 

that suggests that a subject‘s affective states and 

judgments within a domain are related to the amount of 

experience that the subject has accumulated within that 

domain. Experienced physicians, for example, have 

been found to show little empathy toward suffering 

patients [27, 60], while experienced soldiers have a well-

known proclivity to dehumanize enemy soldiers and 

civilians to a greater extent than do their less 

experienced counterparts [37, 45]. Although experience 

is known to be a substantially weaker predictor of 

decision performance than other factors [91], research in 

the managerial and marketing literatures suggests that 

experience can yield more accurate decisions and less 

distortion in the context of halo effect-related judgments 

[80, 106]. Thus: 

H6a: A subject’s level of web experience 

influences her overall affect toward a 

website. 

H6b: Distortions in judgments of web interface 

design characteristics are weaker among 

more experienced web users. 

 
4 METHODOLOGICAL APPROACH 
 

Inquiry into the hypotheses developed above was carried 

out in accordance with early foundational research by 

Johnson and Vidulich [40], who established controlled 

experimentation as the soundest approach to assessing 

the predictions of halo effect theory. Quoting these 

authors, “The correct method of investigation is 

experimental variation of the conditions of judgment 

and comparison of halo effects manifested under the 

different conditions” (p. 134). To that end, our 

experiment was broadly structured around two large 

groups of subjects; namely, a baseline (control) group 

and a halo effect (treatment) group. With a view toward 

conducting a rigorous investigation into the nature of 

halo effect contamination in assessments of web 

interface design, a rather broad scope was adopted for 

the experiment. In toto, the experiment incorporated 3 

polarizing issues, 6 different types of websites, 42 web 

interface variations, and 1,230 research subjects. In the 

following subsections we provide details regarding the 

design and execution of the experiment, as well as a 

description of the means by which the resulting data 

were analyzed. 

 

4.1 Website Types and Interface Design 

Characteristics 
 

In the aggregate, subjects in the study were variously 

exposed to and asked to evaluate the interface design 

characteristics of six different types of websites, 

including a search website, an e-commerce website, a 

news website, a blog website, a social networking 

website, and a video sharing website. This was done to 

ensure a wide range of coverage with respect to the 

variety of websites that a contemporary web user might 

encounter, and to assess the extent to which any halo 

effects were consistent and generalizable across 

different types of websites. This approach also helped 

mitigate the possibility of any observed halo effects 

being attributable solely to random chance. 

Following a detailed review of the academic and 

trade literatures, Aladwania and Palvia [2] concluded 

that the appearance of a web interface is a unique 

construct, and should be treated separately from other 

constructs such as content or technical adequacy. In 

deference to this conceptualization, a web interface 

template was created for each of the six different types 

of websites described above. This approach was taken 

so as to allow the textual content of the web page (e.g., 

the title, text, etc.) to be modified while preserving the 

layout and appearance of the web interface itself. In this 

way, subjects could be asked to evaluate the design 

characteristics of a web interface while being subjected 

to experimentally manipulated variations in textual 

content.  

Given that subjects had never before seen the 

interface or its textual content, their preexisting, overall 

affect toward the website would emerge solely from 

these informational cues. Holding the design of the 

interface constant thus ensured that differences in 

subjects’ affect toward the website would be linked 

specifically to the experimentally manipulated 

variations in textual content. Further details about the 

role of these interface templates in the experiment will 

be provided shortly in the subsections describing the 

baseline and halo effect groups. An example of an 

interface template being subjected to the content 

substitution process is illustrated in Figure 2.  
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Figure 2. Sample web interface template and content substitution process 

 

Table 1. Original subscale items and modified items as used in the current experiment 

Original Statement [2] Modified Statement Used in Current Experiment 

____’s website looks attractive. This website looks attractive. 

____’s website looks organized. This website looks organized. 

____’s website uses fonts properly. This website uses fonts properly. 

____’s website uses colors properly. This website uses colors properly. 

____’s website uses multimedia features properly. This website uses multimedia features properly. 

 

Inasmuch as the halo effect is concerned with distorted 

evaluations of an entity’s individual characteristics, it 

was necessary to identify a set of specific interface 

design characteristics that subjects could be asked to 

evaluate in order for the experiment to be properly 

aligned with halo effect theory. To this end, we adopted 

a five-item subscale designed to measure the 

attractiveness of a web interface design from within a 

broader instrument oriented toward measuring user 

perceptions of overall website quality [2]. 

In accordance with the original instrument, subjects in 

the experiment were asked to respond to the evaluative 

statements in the subscale using a seven-point, Likert-

type scale anchored at 1 = strongly disagree and 7 = 

strongly agree. Minor modifications were made to the 

wording of the items in the subscale in order to adapt 

those items to the context of the current experiment, as 

shown in Table 1. 

 

4.2 Baseline Group 

 

From a theoretical perspective, a set of normative or 

objective ratings of a web interface’s individual traits is 

required as a basis of comparison if one hopes to 

determine whether and to what extent the halo effect 

may be contaminating assessments of those traits (vide 

supra, Figure 1). A baseline (control) group was 

therefore used to establish normative ratings for the 

design characteristics of the web interfaces used in the 

study. For guidance as to how normative ratings could 

be obtained, we again turned to the foundational 

literature on halo effect theory. First, since the halo 

effect manifests itself when a judge is asked to rate 

multiple individual traits for the same entity, Bingham 

[12] concluded that the halo effect could be mitigated by 

directing subjects to focus on just one specific trait of 

the entity being judged – a position later echoed by 

Johnson and Vidulich [40]. Quoting their work: 

One group rated five well-known individuals on five 

traits under conditions designed to maximize the 

halo effect. They rated one individual each 

experimental day on all traits. The other group rated 

the same individuals on the same traits under 

conditions designed to minimize the halo effect. They 

rated all individuals on one trait each experimental 

day. (p. 134) 

Second, halo effect theory posits that the strength and 

direction of halo error is influenced by the nature of 

one’s overall affect toward the entity being judged. In 

the absence of a preexisting, broad impression, past 

research suggests that any such distortions in judgment 
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will be minimized. Recall, for example, the work of 

Landy and Sigall [48], in which judges who were shown 

ex ante a photo of an attractive author consistently rated 

the quality of an essay more favorably than when the 

author was supposed to be unattractive. Meanwhile, 

judges who were not shown a photo of the author 

provided more objective ratings that consistently fell 

between those of the judges who had seen a photo. 

Sattler et al. [83] observed a similar phenomenon in their 

work examining the validity of intelligence testing. 

Evaluators who had not been provided with any 

information regarding subjects’ intelligence prior to 

administering intelligence tests consistently arrived at 

scores that fell between those produced by evaluators 

who had been told ex ante that subjects were of either 

above or below average intelligence. From a theoretical 

perspective, the experimentally manipulated material 

served as informational cues that allowed judges to 

formulate affective associations toward a subject prior 

to the evaluation process. The subsequent effects of 

these associations manifested themselves as distortions 

in judgment (i.e., as halo effects). 

In light of these considerations, the current 

experiment incorporated the mechanisms described 

above to obtain normative assessments of the design 

characteristics of each web interface used in the study. 

To wit, subjects in the baseline group evaluated each of 

the six web interfaces, but were asked to evaluate just 

one design trait for each interface, with the subject 

evaluating the same trait for all six interfaces. Upon 

completion of data gathering for the baseline group, 

normative values could then be computed as the mean 

of subjects’ ratings for each trait. The specific design 

characteristic that each subject in the baseline group was 

asked to evaluate was determined using iterative 

assignment, and the order in which the six web 

interfaces were presented to each subject was 

randomized to mitigate any ordering or self-generated 

validity effects [18, 82].  

Finally, since any intelligible textual content 

displayed on a web interface might serve as an 

informational cue that could trigger an affective 

association toward that content – and by extension, 

distortions in judgment – it was necessary for each web 

interface evaluated by the baseline group subjects to be 

populated with neutral, unintelligible content. For 

purposes of the current study, the original, untranslated 

text from the ancient epic poem Beowulf [3] was thus 

used as the content basis for web interfaces evaluated by 

the baseline group. Since this epic poem was written in 

Old English (Ænglisc), which has now been a dead 

language for more than 800 years, its original text is 

essentially unintelligible to modern readers (highly 

specialized linguists notwithstanding). An example of 

such unintelligible content appears in Figure 2. As a 

final contrivance aimed at obtaining normative ratings, 

baseline group subjects were specifically admonished to 

disregard the textual content displayed on the web 

interfaces, and instead focus their attention solely on 

their design characteristics. 

 

4.3 Halo Effect Group 

 

The experiment also incorporated a halo effect 

(treatment) group, the purpose of which was to generate 

responses that could be compared to those of the 

baseline group for evidence of halo error. Whereas the 

experimental conditions to which the baseline group was 

subjected were designed to elicit objective, normative 

ratings, members of the halo effect group were subjected 

to conditions designed to allow any potential halo effects 

to emerge and be measured. Whereas a subject in the 

baseline group was asked to rate all six web interfaces 

along a single, randomly assigned dimension, subjects 

in the halo effect group were asked to evaluate a single 

interface along all five dimensions.  

Following past research [40], this deviation from the 

baseline group required subjects to rate multiple 

individual characteristics of a single entity – in this case, 

a web interface. Since halo effect theory posits that 

subjects are cognitively incapable of providing objective 

ratings of an entity’s individual traits when tasked with 

evaluating the entity along several dimensions 

simultaneously [92, 98], this design was adopted so as 

to allow any such departures from objectivity to be 

identified. The specific web interface that each halo 

effect subject was asked to evaluate was determined 

using iterative assignment, and the order in which the 

five evaluative statements were presented to subjects 

was randomized with a view toward nullifying any 

potential ordering or self-generated validity effects [18, 

82]. 

The other major difference in the halo effect group 

related to the content that was displayed on the web 

interface templates whose design characteristics 

subjects were asked to evaluate. Whereas subjects in the 

baseline group were exposed to unintelligible content, 

the content appearing on interfaces evaluated by the halo 

effect group was intentionally polarizing in nature. 

Inasmuch as halo effect theory postulates that subject 

ratings will be colored by the subject’s broad affective 

impressions, this approach was adopted in order to 

indirectly activate or trigger subjects’ preexisting 

cognitive associations. It is important at this point to 

emphasize and reiterate that subjects were not asked to 

evaluate the textual content appearing on their assigned 

web interface, but rather only to rate the interface’s 

design characteristics. As with the previously described 

studies on author attractiveness [43, 48], this 

experimental  manipulation  was intended  to provide. a  
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Figure 3. Experimental process 

 

strong psychoemotional anchor – unrelated to the task at 

hand – that could induce preexisting affective 

associations and subsequent distortions in judgment. 

Three issues acknowledged by scholars to be socially 

polarizing in the United States were therefore included 

in the study; namely, abortion rights [61], immigration 

policy [64], and gun control laws [102]. 

For each of the three polarizing issues, two 

variations in content were developed for use with the 

web interfaces evaluated by the halo effect group. These 

two variations in content reflected the diametrically 

opposing points of view for each polarizing issue. Using 

the abortion rights issue by way of example, one set of 

textual content shown to halo effect subjects would be 

supportive of abortion rights, while the other set of 

content would be opposed to abortion rights. The 

specific polarizing issue to which a halo effect subject 

was exposed was assigned iteratively, as was the 

position – either supportive or oppositional – of the 

textual content seen by that subject. With six web 

interface templates, three polarizing issues, and two 

content positions for each issue, a total of 36 web 

interface variations were created for use with the halo 

effect group. In order to determine whether and to what 

extent any halo effects were related to subjects’ 

preexisting affective impressions, it was necessary to 

inquire into each subject’s position regarding the 

polarizing issue with which he or she was presented. 

Subjects were thus asked to specify their feelings toward 

the polarizing issue to which they had been assigned 

using a seven-point, Likert-type scale. Anchors for the 

scale were established at 1 = I am strongly opposed to 

____ and 7 = I am strongly supportive of ____, where 

“____” may have been either abortion rights, 

immigration, or gun control, depending upon the 

polarizing content to which the subject was exposed. 

With a view toward determining the extent to which 

priming effects may influence halo effect contamination 

[47], half of the subjects in the halo effect group were 

asked to specify their feelings toward the polarizing 

issue prior to rating the web interface, while the 

remaining half were asked to specify their feelings after 

already having rated the interface. Whether a given halo 

effect subject was asked to identify their position before 

or after having rated the web interface was determined 

by means of iterative assignment. 

 

4.4 Experimental Process and Execution 

 

All of the abovementioned elements were aggregated 

into an interactive, web-based software system that was 

designed not only to carry out the experiment, but also 

to gather and store all of the data generated therefrom. 

After collecting demographic data (i.e., age, gender, and 
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level of web experience), the system guided subjects 

through a training process that pointed out the salient 

features of the software program and instructed them as 

to how they could respond to the questions posed during 

the experiment. Upon completing the training process, 

the system next randomly assigned 14.3% of subjects to 

the baseline group and 85.7% of subjects to the halo 

effect group, per the sample size calculations described 

shortly hereafter. Depending upon the group into which 

a subject was allocated, the system then iteratively 

assigned the balance of the parameter settings required 

for that group, after which the experiment itself was 

executed. The overall flow of the experimental process 

is shown in Figure 3. 

As noted previously, the halo effect group involved 

six different types of websites, three polarizing issues, 

and two possible positions for each issue (either 

supportive or oppositional). Halo effect subjects would 

thus be exposed to one of 36 possible interface 

configurations. For purposes of statistical validity a 

minimum of 30 subjects was required for each possible 

configuration, thus bringing the preliminary minimum 

sample size for the halo effect group to 1,080 subjects, 

notwithstanding any sample size requirements imposed 

by the structure of the measurement model. The baseline 

group by contrast involved six interfaces containing 

unintelligible content (one interface for each of the six 

different types of websites) and five possible evaluative 

dimensions for a given interface, thus bringing the total 

number of possible configurations to 30. For purposes 

of statistical validity each possible configuration 

required a minimum of 30 responses, thus bringing the 

total minimum number of responses to 900. Since each 

subject in the baseline group evaluated all six 

unintelligible interfaces along the same dimension, six 

responses were recorded per subject, bringing the 

minimum sample size for the baseline group to 150 

subjects, and the minimum sample size for the overall 

experiment to 1,230 subjects. 

The sample size calculations above are, of course, 

based solely on the design characteristics of the 

experiment, and do not directly consider the sample size 

required to detect a significant effect in light of the 

structural properties of the measurement model. We 

therefore conducted an a priori sample size analysis 

using the most recently developed computational 

methods for performing such analyses for structural 

equation models [86, 100]. The results of these 

calculations revealed first that a minimum sample size 

of 579 subjects would be required in order to detect a 

small but statistically significant effect size of 0.1 for the 

halo effect group [21] while maintaining an adequate 

statistical power level of 0.8, and second, that a 

minimum sample size of 700 subjects would be required 

based upon the structural properties of the research 

model. It was therefore concluded that the preliminary 

minimum sample size of 1,080 subjects for the halo 

effect group would be sufficient to accommodate the 

competing demands imposed by statistical power and 

anticipated effect size in light of the design of the 

structural model. 

Motivated by the experiment’s large sample size 

requirements, and considering that the study’s target 

population was adult web users in the United States, we 

engaged the leading global online advertising firm to 

craft a targeted campaign for the purpose of soliciting 

volunteers for the experiment. The firm’s advanced 

technology allowed subject recruitment to be 

constrained to web users in the United States who were 

at least 18 years old, thus ensuring that only those 

subjects who were a part of the target population would 

be included. IP address restrictions were also enforced 

to help prevent the same person from participating in the 

study more than once. In total, our campaign attracted 

1,230 subjects, of whom 48.0% were male and 52.0% 

were female. Subjects reported an average level of web 

experience of 3.85 on a five-point, Likert-type scale 

anchored at 1 = very little experience and 5 = extensive 

experience. Subjects ranged in age from 18 to 78 years. 

The average age was 33.65 years with an interquartile 

range of 25 to 40 years, indicating an age distribution 

skewed in the direction of youth. These values were 

consistent with Internet usage demographics among 

adults in the United States [71]. 

 
4.5 Data Gathering and Preparation 

 
Data were gathered continuously until the necessary 

sample size had been achieved. Since each of the 150 

subjects in the baseline group rated each of the six 

different types of websites along a single evaluative 

dimension, a total of 900 ratings were generated by the 

baseline group. By contrast, each of the 1,080 subjects 

in the halo effect group rated one of the six different 

types of websites along all five evaluative dimensions, 

thus yielding a total of 5,400 ratings for the halo effect 

group, and a grand total of 6,300 ratings for the entire 

experiment. Data from both groups were assembled into 

a single repository for analysis, with binary dummy-

coded values of 0 and 1 being used to identify subject 

gender and group membership. A similar series of 

binary dummy variables was used to encode the type of 

website and evaluative dimension to which each rating  
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Figure 4. Research model 

 

 

applied, as well as to identify the polarizing issue, 

content position (either supportive or oppositional), and 

priming effect condition to which halo effect subjects 

were exposed.  

Finally, it was necessary to compute halo effect 

subjects’ overall levels of affect toward the textual 

content with which they were presented. Affect levels 

were coded using a seven-item, ordinal integer scale 

ranging from -3 (strongly negative affect) to +3 

(strongly positive affect), and were computed as a 

function of both a subject’s feelings toward the 

polarizing issue to which she had been assigned and the 

randomly assigned content position. By way of example, 

consider a subject who had been assigned the abortion 

rights issue, and was asked about her feelings using a 

seven-point, Likert type scale (anchored at 1 = I am 

strongly opposed to abortion rights and 7 = I am 

strongly supportive of abortion rights). If the subject 

responded with a value of 7 and had been randomly 

assigned to see content that was strongly supportive of 

abortion rights, then the “distance” between her feelings 

and the content would be minimal, thus leading to an 

assignation of +3 on the affect scale (i.e., strongly 

positive affect toward the content).  

If, however, the subject responded with a value of 7 

and had been randomly assigned to see content that was 

strongly opposed to abortion rights, then the “distance” 

between her feelings and the content would be maximal, 

thus leading to an assignation of -3 on the affect scale 

(i.e., strongly negative affect toward the content). More 

specifically, affect levels were assigned using the 

following conditional formula: 

𝑎 = 𝑠 ?  𝑟 − 4 ∶ 4 − 𝑟 (1) 

Where a is the subject’s level of affect, s is a Boolean 

value indicating whether the content seen by the subject 

was supportive of the polarizing issue to which she was 

assigned, and r is the subject’s numeric Likert-scale 

response regarding her feelings toward that polarizing 

issue (an integer ranging from 1 to 7). 

 
4.6 Research Model and Analytical Approach 

 
In light of the structural model of halo effect theory 

shown in Figure 1, and in light of the hypotheses 

developed previously, the research model depicted in 

Figure 4 formed the foundation of inquiry for the study. 

As shown in Figure 4, after accounting for the influence 

of several literature-derived control variables (H3 

through H6), a subject’s rating of each web interface 

design trait was predicted to be a function of the 

normative value of that design trait (H1) and the 

distortions in judgment (i.e., the halo effects) introduced 

by the subject’s overall affect toward the textual content 

displayed on the webpage (H2). In deference to the 

structural nature of the research model, all of the 

hypothesized relationships were estimated 

simultaneously using structural equation modeling 

(SEM) techniques with maximum likelihood estimation.  

Prior to estimating the structural model, however, it 

was first necessary to determine whether doing so would 

be statistically defensible. A series of preliminary 

analyses was hence conducted with a view toward (1) 

establishing the validity of the measurement model, and 

(2) acquiring a deeper understanding of the nature of the 

experimental data. With respect to the former of these 

two objectives, discriminant validity and common 

method bias were assessed by means of correlation 

analyses [70] and Harman’s single factor test [72, 84]. 

With respect to the latter objective, one-way analyses of 

variance, Levene tests for homogeneity of variance [66], 

and tests of between-subjects effects were conducted in 

order to evaluate the extent to which differences were 

present among the responses of subjects in the baseline 

and halo effect groups [39].  
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Table 2. Pearson correlations and significances among study variables 

 

 

5 ANALYTICAL RESULTS 
 

5.1 Preliminary Analyses 
 

Excepting for age and gender, all of the subject response 

values for the study were obtained using Likert-type 

scales, and to this end it was necessary to establish 

discriminant validity and consider the potential impacts 

of common method variance (CMV). An examination of 

the correlation matrix for the study (shown in Table 2) 

revealed no particularly large correlations among the 

variables used in the study, thus providing preliminary 

evidence of discriminant validity and supporting the 

notion that no issues were present with respect to CMV 

[70]. Further support for the validity of the measurement 

model was provided by Harman’s single factor test, the 

results of which revealed seven principal components, 

with the largest accounting for just 17.73% of the total 

variance. In light of the comparatively small correlations 

among the study variables, the results of this test indicate 

that the study had no significant problems with CMV 

[72, 84]. 

Next, a series of preliminary one-way ANOVAs and 

Levene tests for homogeneity of variance was conducted 

to obtain deeper insights into the nature of the study’s 

data [39, 66]. The first of these preliminary tests 

considered differences in the distributions of web 

interface design ratings between the two groups. The 

mean rating for interface traits in the baseline group was 

4.70 (on a scale ranging from 1 to 7) with a standard 

deviation (sd) of 1.63, while the mean rating for the 

same characteristics in the halo effect group was 4.21 (sd 

= 1.76). Without controlling for any other factors, the 

ANOVA thus revealed that the distribution of response 

values in the halo effect group was significantly 

different from the distribution of response values in the 

baseline group (p < 0.001). The results of the Levene test 

also revealed a significantly larger degree of variation in 

the responses of subjects in the halo effect group as 

compared to their counterparts in the baseline group (p 

< 0.05). 

Considering next the nature of the baseline group in 

greater detail, tests of between-subjects effects for the 

baseline group revealed no statistically significant main 

effects of gender, age, or web experience on subject 

ratings regarding the various web interface design traits 

considered in the study. Recalling that differences in 

age, gender, and experience have been shown by past 

research to be significant factors in situations wherein 

halo error was present, these results were encouraging 

since they implied that the theory-driven manipulations 

used in the study created an experimental environment 

in which the normative measures of interface quality 

obtained from the baseline group were indeed 

statistically free of halo effect-induced distortions in 

judgment. Further, statistically significant main effects 

in subject responses were detected with respect to both 

the web interface design traits being judged and the type 

of website being judged. Together, these observations 

were also encouraging insofar as they revealed that 

subjects in the baseline group were able to discriminate 

not only among the various web interface design traits, 

but also among the various types or categories of web 

interfaces to which they were exposed.  

Finally, considering the halo effect group in greater 

detail, tests of between-subjects differences among the 

members of the halo effect group revealed no main 

effects of web experience or priming on subject ratings 

of the various web interface design traits. By contrast, 

the normative value of each interface characteristic (as 

obtained from the baseline group), along with age, 

gender, subject affect toward the polarizing issue, the 

polarizing issue itself, the type or category of website 

being considered, and the specific interface 

characteristic being evaluated were all observed to have 

significant main effects on the judgment of subjects in  

 

Age Gender 

Web 

experience Priming Affect 

Normative 

value 

Subject 

response 

Age  1.000       

Gender  0.063**  1.000      

Web experience - 0.082**  0.201**  1.000     

Priming  0.027*  0.036** - 0.047**  1.000    

Affect - 0.040** - 0.041**  0.034*  0.035* 1.000   

Normative value - 0.027*  0.018 - 0.017 - 0.036** 0.005 1.000  

Subject response - 0.064** - 0.043** - 0.015 - 0.021 0.032* 0.189** 1.000 

*p < 0.05     **p < 0.01 
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Figure 5. Research model parameter estimates and significances 

 

Table 3. Measures of fit for the research model 

Measure of Model Fit Value 

Chi-square (p): 14.107 (0.015) 

Standardized root mean square residual (SRMR): 0.012 

Comparative fit index (CFI): 0.968 

Tucker-Lewis index (TLI): 0.904 

Normed fit index (NFI): 0.953 

Adjusted goodness of fit index (AGFI): 0.996 

Root mean square error of approximation (RMSEA): 0.018 

Probability of close fit (PCLOSE): 0.999 

 

 

the halo effect group. Together, these findings provided 

reasonable preliminary evidence that one or more of the 

study’s primary hypotheses may have been tenable, and 

justified proceeding with the estimation of the primary 

structural research model. 

 

5.2 Structural Model Estimation 
 

Initial estimation of the structural model revealed 

significant relationships among all of the hypothesized 

inter-construct relationships, except for those associated 

with web experience (i.e., Hypotheses 6a and 6b were 

not supported). Since web experience was not observed 

to be related to overall affect toward website content or 

perceptions of the design of a web interface, those paths 

were removed from the structural model, after which the 

model was re-estimated. The final parameter estimates 

for the structural model are shown in Figure 5.  

In light of the structural equation modeling 

methodology that was used to obtain the parameter 

estimates shown in Figure 5, it was also necessary to 

evaluate the extent to which the research model fit the 

observed data. To this end, Table 3 below provides the 

values of several of the commonest measures of fit as 

they apply to the research model described above. 

Excepting for the value of the chi-square metric, 

each of the measures of fit shown in the table implies a 

very good to excellent fit between the research model 

and the observed data. Although the chi-square metric 

was statistically significant, chi-square values are 

known to be inflated for models that use large samples 

[7], and under such circumstances are almost always 

statistically significant [38]. In light of the unusually 

large sample size used in our study, we do not believe 

that the significant chi-square value indicates poor 

model fit; the preponderance of the evidence reported in 

Table 3 implies a very good fit between the model and 

the observed data, and we therefore conclude that the 

model was properly specified. 

 
5.3 Tests of Hypotheses 
 

Our first hypothesis addressed one of the foundational 

concepts of halo effect theory; namely, that perceptions 

of an entity’s individual characteristics or traits are 

derived largely – but not entirely – from objective 
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reality. Since perceptions of web interface design traits 

were hypothesized to be positively related to their 

normative values, those values were hypothesized to 

serve as the perceptual foundation upon which 

evaluations of such traits would be based. Results 

obtained from the estimation of the structural model 

revealed a strong positive relationship between the 

normative values of web interface design traits and 

subjects’ perceptions of those traits (p < 0.001). 

Hypothesis 1 was therefore supported. 

Our second hypothesis addressed the primary 

prediction of halo effect theory, which holds that human 

beings are cognitively unable to separate our overall 

affect toward an entity from our evaluations of the 

entity’s individual traits, with our affect being derived 

from an aggregation of whatever information we have 

available. In the context of the current study, perceptions 

of web interface design traits were therefore 

hypothesized to be distorted by a subject’s overall affect 

toward the textual content of the website whose traits 

were being judged. The results obtained from estimating 

the structural model revealed a significant positive 

relationship between a subject’s overall affect toward 

the content of a website and her perceptions of the 

website’s interface design traits (p < 0.05). Hypothesis 

2 was therefore supported. 

Our third hypothesis sought to assess and control for 

the role of psychological priming, which has been 

shown to exert a strong influence on a person’s affective 

state. The simple act of inquiring into a person’s 

affective or emotional states can unconsciously alter her 

cognitive processes, and hence influence her future 

responses. In an effort to isolate and accurately quantify 

halo effect-based distortions in judgment, it was 

therefore deemed prudent to control for the effects of 

psychological priming. A person’s self-reported 

affective feelings toward a website’s textual content 

were therefore hypothesized to vary according to 

whether she was asked about those feelings before or 

after rating the characteristics of the website’s interface. 

Results obtained from the estimation of the structural 

model revealed a strong positive relationship between 

the time of affective inquiry and a subject’s self-reported 

overall affect toward the textual content of a website. 

Hypothesis 3 was therefore supported. 

Given that age has been identified in the psychology 

and managerial literatures as a significant factor that can 

influence affect and judgment, the study included a set 

of hypotheses designed to isolate and control for these 

effects. Hypothesis 4a sought to assess and control for 

the influence of a subject’s age on her overall affect 

toward a website’s content, while Hypothesis 4b sought 

to assess and control for the influence of the subject’s 

age on her perceptions of a website’s interface design 

traits. The results obtained from estimating the structural 

model revealed a significant inverse relationship 

between a subject’s age and her overall affect toward the 

content of a website (p < 0.01), thus providing support 

for Hypothesis 4a. A significant inverse relationship was 

also observed between a subject’s age and her 

perceptions of the website’s interface design traits (p < 

0.001), thus providing support for Hypothesis 4b. 

In addition to age, the literature also provides well-

established evidence that indicates that a subject’s 

gender has a significant impact on both affective states 

and decision-making. Gender has also been identified by 

past research examining the halo effect as a highly 

significant factor with respect to the degree to which a 

subject’s judgments are contaminated by halo error. The 

study therefore included a set of hypotheses designed to 

isolate and assess these gender effects. Hypothesis 5a 

sought to assess the extent to which a subject’s gender 

influences her overall affect toward website content, and 

Hypothesis 5b proposed that the degree of halo-based 

error in assessments of web interface design traits would 

be more pronounced among men than among women. 

Evidence from the primary structural model indicated 

that a subject’s gender does indeed influence her overall 

affect toward the content of a website (p < 0.01), thus 

providing support for Hypothesis 5a.  

The primary structural model also provided evidence 

of a significant gender-based difference in perceptions 

of web interface design traits (p < 0.01). In light of this 

significant difference, it was deemed prudent and 

justifiable to proceed with a full test of Hypothesis 5b. 

For this purpose, the primary data set was split into two 

subsets, the first of which contained the data gathered 

from the 551 female members of the halo effect group, 

and the second of which contained the data for the 529 

male members of the halo effect group. The structural 

model was then re-estimated using these two 

independent data sets.  

Among men, a highly significant positive 

relationship was observed between overall affect toward 

the content of a website and perceptions of the website’s 

interface design traits (parameter estimate = 0.042, p < 

0.01). Among women, however, no significant 

relationship was observed among these constructs 

(parameter estimate = 0.007, p = 0.780). These findings 

indicate that halo error in assessments of web interface 

design is, from a statistical perspective, entirely isolated 

to men, thus providing support for Hypothesis 5b. Since 

these observations have important implications for the 

growing body of literature that documents gender-based 

differences in human brain structure, function, and 

neural information processing, this finding will be 

discussed in greater detail in the following section. 

Finally, some evidence exists in the literature that 

suggests that a subject‘s affective states and judgments 

within a domain may be related to the amount of 
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experience that the subject has accumulated within that 

domain. To this end, a set of hypotheses was included in 

the study with the intent of isolating and controlling for 

the effects of web experience: Hypothesis 6a proposed 

that a subject’s level of web experience can influence 

her overall affect toward the content of a website, while 

Hypothesis 6b proposed that distortions in judgments of 

web interface design characteristics are weaker among 

more experienced web users. The results obtained from 

estimating the structural model revealed no significant 

relationship between subjects’ levels of web experience 

and their overall affect toward the content of a website, 

or between their levels of web experience and their 

perceptions of a website’s interface design 

characteristics. Hypotheses 6a and 6b were therefore not 

supported. 

 

6 DISCUSSION AND IMPLICATIONS 
 

The halo effect is a cognitive bias that causes human 

beings to behave very differently than what would be 

expected under a Bernoullian, utility-based model of 

decision-making [10]. Specifically, halo effect theory 

proposes that a person’s overall affect toward an entity 

will produce distortions in evaluations of the entity’s 

individual characteristics, thus leading to systematic 

errors in judgment. Like reflections in a funhouse 

mirror, perceptions of an entity’s individual traits have a 

basis in reality, but are distorted by one’s general 

feelings toward the entity. The halo effect has been 

studied in many domains of inquiry, including cognitive 

psychology, business, and technology, and has been 

found to be both a pervasive and pernicious 

phenomenon. 

After controlling for other cognitive biases, 

including both priming and ordering (or self-generated 

validity) effects, and after also controlling for many 

other factors known to influence human judgment and 

decision-making, this study found direct evidence of 

halo effect contamination in assessments of web 

interface design. Insofar as it is the first known direct 

empirical test of the halo effect in the context of 

interface design, the current study extends the 

boundaries of halo effect theory into the realm of 

human-computer interaction (HCI), and this extension 

of the scope of the theory stands as a major contribution 

of this work. The findings of past HCI research – 

especially those studies that employed multi-item 

measurement scales – may therefore need to be revisited 

in light of the substantial halo-induced distortions in 

judgment that were detected here. 

Beyond establishing halo error as a legitimate factor 

for HCI studies concerned with judgment and decision-

making, this study also provides one of the first direct 

tests of and evidence for gender effects at the 

intersection of halo effect theory and information 

technology. Specifically, the data revealed strong and 

highly significant halo effects among men, while no 

statistically significant halo effects were observed 

among women. Since these findings were derived from 

the responses of more than 1,000 men and women, we 

believe that the likelihood of the observed results being 

attributable to a random statistical anomaly is quite 

remote. The findings reported here thus add to the 

growing body of scientific evidence that suggests that 

both affective states and decision-making are directly 

influenced by gender [32, 51, 73, 97], and that halo 

effect-based distortions in judgment are, at least in 

certain circumstances, largely isolated to men [43, 53, 

106].  

Although such conclusions have traditionally been 

considered controversial, past IS research has identified 

gender as a significant factor in people’s interactions 

with technology [95, 96], and with the results of recent 

fMRI brain-scanning research, the scientific community 

is rapidly awakening to the fact that measurable and 

quantifiable differences do indeed exist between men 

and women with respect to brain structure, function, and 

neural information processing [76]. As noted by Cahill 

[17], “...investigators have documented an astonishing 

array of structural, chemical, and functional variations 

in the brains of males and females.” The presence of 

strong halo effects in men may very well be an evolved 

manifestation of such variations; this idea will be 

expounded upon shortly in the general discussion. 

 

6.1 Implications and Recommendations 

 

The presence of halo error in evaluations of interface 

design – and potentially many additional facets of HCI 

– has manifold implications for both researchers and 

managers alike. With respect to the former, researchers 

must not expect evaluations of web interfaces to be 

accurate if those evaluations are made using traditional, 

multi-item measurement scales. More broadly, and 

much more profoundly, a century of research clearly 

warns that the results of all studies that employ multi-

item measurement scales but do not control for halo 

error should be looked upon with a healthy dose of 

skepticism. Although several disciplines have begun to 

heed this clarion call, due to the lack of familiarity with 

the halo effect and its attendant implications, the IS field 

has not yet responded to this problem. The halo effect is 

particularly troubling for IS research since so many of 

our most hallowed and well-established theoretical 

constructs (such as perceived usefulness and perceived 

ease-of-use) are almost always measured using multi-

item scales. Even if such scales exhibit high degrees of 

statistical validity and reliability, the bitter reality is that 

those measures of validity and reliability are likely based 
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on data that are contaminated with halo error. Adopting 

methods such as those used to establish normative 

ratings in the current study should therefore be 

considered in the context of multi-item measurement. 

The results of this study also have important 

implications for managers. In the modern era, a website 

now commonly serves as the public face of an 

organization. To this end, the design of an organization’s 

website has critical implications for the way in which 

customers and other interested parties will perceive the 

organization, with such perceptions influencing the 

organization’s prospects for success. Since the design, 

layout, and appearance of a website can directly 

influence the way in which people think about the 

underlying organization, managers should be highly 

interested in ensuring that the design of their 

organization’s website is well-aligned with the 

expectations of its users. In many cases, however, 

proposed designs are evaluated by parties that have a 

vested interest in the website or in the underlying 

organization itself. The results reported herein suggest 

that the overall affect of these parties may 

unintentionally contaminate their assessments of the 

website’s design, thereby leading to erroneous 

conclusions. In order to avoid such problems, managers 

should strongly consider adopting mechanisms that have 

been shown to minimize halo error when soliciting 

assessments of proposed website designs. Examples of 

such mechanisms include those used herein to solicit 

normative website design ratings; i.e., (1) directing 

judges to focus on just a single, specific trait of the 

interfaces being judged [12, 40], and (2) removing or 

minimizing any informational cues that may trigger an 

affective response in the judge [48, 83]. 

 
6.2  General Discussion 

 
Although the halo effect has been successfully used by 

scholars in many different disciplines as a mechanism 

for both predicting and explaining deviations from 

rational judgment, after more than a century of research, 

we are just now beginning to gain preliminary insights 

into the origins and purpose of the halo effect. Put 

another way, despite knowing about the existence of the 

halo effect, the question of why the halo effect exists has 

remained a mystery. Why is it that under normal 

circumstances, human beings seem either unwilling or 

unable to evaluate an entity’s individual traits in 

isolation without referencing their overall perceptions of 

the entity? Further, why does this cognitive 

phenomenon appear, at least in certain circumstances, to 

be more pronounced in men than in women? The 

remainder of this section will draw on elements from 

both cognitive and evolutionary psychology to outline 

an integrated theoretical framework that may prove 

fruitful in helping to address these questions. 

In his Nobel Prize-winning work, psychologist 

Daniel Kahneman erected the scaffolding of a great deal 

of what is now known about human cognition, 

judgment, and decision-making. Kahneman’s work in 

these areas led to the development of a dual-mode (or 

two-system) theoretical model of human thought, with 

Kahneman labeling the two systems as System 1 and 

System 2 [42]. In this theory, System 1-based thought is 

very fast, automatic, and occurs primarily at an 

unconscious level. System 1 is believed to account for 

the vast majority of human cognition. By contrast, 

System 2-based thought is slow, deliberative, and 

effortful. System 2 is believed to account for virtually all 

of what is commonly referred to as conscious thought. 

One of the key insights of Kahneman’s theory is that 

consciousness is a highly limited resource. Put another 

way, in comparison with System 1, the human brain’s 

capacity for conscious, directed, sentient (i.e., System 2) 

thought is very limited. In an effort to conserve this 

limited resource, the brain employs a number of 

heuristic mechanisms that allow System 1 to handle 

much of the workload that would otherwise be relegated 

to System 2. Kahneman’s work suggests that one of 

these mechanisms in particular – substitution – may lie 

at the very heart of the halo effect. 

The substitution heuristic is characterized by the 

human brain’s tendency to substitute or replace a 

complex or difficult problem with one that is easier to 

solve, or with one for which it has already arrived at a 

solution. Halo effect theory, for example, posits that a 

person’s overall opinion of an entity will color that 

person’s judgments of the entity’s individual traits. 

Considering this proposition in the milieu of 

Kahneman’s substitution heuristic, it becomes evident 

that answering a series of questions about an entity’s 

specific traits requires more deliberation and 

concentrated thought than does referencing one’s 

existing overall opinion about the entity. Rather than 

expending its limited System 2 resources, the human 

brain instead prefers to rely on its existing, pre-

computed opinion in order to quickly arrive at an answer 

that it believes is likely to be approximately correct. 

Thus, when a subject is asked what he thinks about a 

particular characteristic of a web interface, his brain 

substitutes a simpler question, such as: “What do I think 

of this website?” Since System 1 can quickly answer the 

simpler question by accessing the subject’s existing 

attitudes and opinions toward the website’s content, the 

subject’s brain is able to effectively take a shortcut to the 

solution, thereby avoiding the need to engage in slow, 

cognitively expensive System 2-based thought. 

Despite the appealing explanation for the halo effect 

that can be derived from Kahneman’s theory, the 
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substitution heuristic is silent with respect to the 

growing body of empirical evidence that suggests that 

men are more susceptible to halo error than are women. 

With respect to this situation, theory from the field of 

evolutionary psychology suggests that there may be a 

biological basis for halo-based judgments. Specifically, 

it has been proposed that survival for our ancient male 

ancestors was linked to their ability to quickly identify 

potential comrades, threats, or foes [105]. The ability to 

judge the nature of a situation quickly within the 

boundaries of a reasonable margin of error would thus 

confer a distinct evolutionary advantage on our ancient 

male forebears, thereby improving their chances of 

survival in a dangerous and highly dynamic 

environment. This implies the tantalizing, but as yet 

untested possibility that the halo effect is an evolved 

psychological mechanism – an obligate adaptation – that 

was useful to our ancestors in the unforgiving 

environment of the ancient world, but which causes 

unwelcome and detrimental errors in judgment for 

human beings living in the modern era. 

 

7 SUMMARY, LIMITATIONS, AND CONCLUDING 

REMARKS 
 

The study described herein inquired into the extent to 

which evaluations of web interface design are distorted 

by halo effect-based contamination. For this purpose a 

controlled, randomized experiment was used that 

incorporated 3 polarizing issues, 6 different types of 

websites, 42 web interface design variations, and more 

than 1,200 research subjects. After controlling for other 

cognitive biases and several additional factors that are 

known to influence judgment and decision-making, the 

quantitative results revealed substantial halo error in 

assessments of web interface design. Additional 

analyses subsequently confirmed that these halo effect-

based distortions in judgment are, statistically speaking, 

entirely isolated to men. The results therefore suggest 

that on average, women’s assessments of web interface 

design traits are more closely aligned with objective 

ratings than are analogous assessments made by men. 

These findings parallel past research in which halo error 

has been found to be prevalent primarily among men, 

and add to the rapidly growing body of scientific 

literature that documents important structural, 

functional, and neural information processing 

differences between the male and female brains. 

There are several limitations to this work that merit 

acknowledgement. First, the findings were derived only 

from the responses of adult web users. Indeed, virtually 

all halo effect-related research has focused on adult 

judgment and decision-making. Whether this 

phenomenon extends into the judgment and decision-

making capabilities of children is an open question that 

is meritorious of scientific inquiry. Second, the results 

are similarly limited by the fact that our research 

subjects were all English-speaking web users in the 

United States. Although halo error has been identified in 

many different countries and cultures, variations in web 

design are evident according to whether a website’s 

primary language is written from left-to-right, right-to-

left, top-to-bottom, etc. [88].  

These variations naturally imply that judgments 

regarding what constitutes high-quality web design may 

vary from language to language. Third, we relied upon 

the findings of past research to create experimental 

conditions that were designed to maximize the halo 

effect. The extent to which the magnitude of the 

observed distortions in judgment would vary under 

conditions that were not intentionally designed to 

maximize the halo effect remains unknown. Finally, 

despite our efforts to include many different types of 

websites and web interface designs in the experiment, 

we acknowledge that these web-based variations 

represent only a subset of the immense and ever-

changing variety of technology interfaces with which 

human beings interact. Whether and to what extent the 

findings reported here are generalizable to application 

software interfaces, mobile interfaces, game interfaces, 

etc. remains unknown. Together, these limitations 

represent rich and fertile ground for future research. 

The limitations noted above notwithstanding, there 

are three key contributions of this work that we would 

like to emphasize and reiterate. First, the results reveal 

that the halo effect plays a highly significant role in 

assessments of web interface design. Since this study 

represents the first known direct test of the halo effect in 

the context of interface design, the findings reported 

here extend the boundaries of halo effect theory into the 

realm of human-computer interaction, and establish halo 

error as a legitimate factor for HCI research concerned 

with judgment and decision-making. In light of the 

substantial halo-based errors in judgment detected here, 

the results of past HCI-related research studies that 

employed multi-item measurement scales may need to 

be revisited. 

Next, this study represents one of the first known 

direct tests of and evidence for gender effects at the 

intersection of halo effect theory and information 

technology. The experimental data reveal strong and 

highly significant halo effect contamination among men, 

while no statistically significant halo-based distortions 

were observed among women. Since this outcome is 

based on the responses of more than 1,000 research 

subjects interacting with many different types of 

websites and dozens of interface design variations, and 

in light of the size of the observed effect, it is highly 

unlikely that this gender-based difference can be 
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attributed to a statistical anomaly. These results can 

therefore be added to the growing list of gender-based 

differences in brain structure, function, and neural 

information processing that have been accumulating in 

the scientific literature over the past few decades. 

Finally, this paper developed an integrated 

framework that draws on established research in both 

cognitive and evolutionary psychology to offer a theory-

based explanation as to the origins and purpose of the 

halo effect in human males. This theoretical framework 

proposes that the halo effect is a manifestation of the 

human brain’s well-known tendency to use substitution 

heuristics, and that reliance on halo-based judgments 

evolved as an obligate adaptation in the brains of our 

ancient male ancestors. In essence, we believe that the 

halo effect can best be understood as a cognitive trade-

off in which the male brain is willing to accept a modest 

amount of error in the accuracy of its judgments in 

exchange for the capacity to quickly arrive at 

conclusions. Although this cognitive trade-off may have 

limited value in the modern world, when viewed from 

the perspective of the traditional gender roles and the 

unforgiving climate that characterized the ancient world, 

such a trade-off may arguably have conferred a distinct 

evolutionary advantage on our ancient male ancestors. 

This proposition, of course, remains to be tested, but if 

ultimately proven tenable would reveal that the true 

origins of the halo effect are rooted firmly in biological 

evolution. 
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