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INTRODUCTION

Digitization in the financial sector has given rise to a new industry in its own right: fintech. Within financial services, wealth 
management has been one of the prime beneficiaries of the digitization wave. According to the consulting firm KPMG,1 
global investment in fintech companies increased from US$4 billion in 2012 to US$47 billion in 2015. Today every major 
player in the wealth management industry offers digital portfolio management services to its clientele. With all major 
players having digitized their services, the competitive advantage no longer lies in firms merely having digital capabili-
ties; rather, the winners will be firms which can provide the best possible wealth management experience by designing 
web interfaces that give consumers multiple features on the website along with ease of use. Given customers’ need to self-
manage their portfolios, the quality of the web interface offered by financial firms is becoming decisive. Thus creating and 
maintaining web interfaces which allow customers to have a pleasant experience on the firm’s website have become a top 
priority for wealth management firms.

Unfortunately, firms often learn about issues with their websites only after such websites are launched. Poorly designed 
websites often signal an inferior quality of the brand(s) associated with the website2; they make it difficult for customers 
to navigate with ease and hence make it difficult to process information on the website. There is sufficient evidence to sug-
gest that when people find it difficult to process product information, their evaluation of the brand becomes negative.3,4 
According to an internet performance research firm, 95% of surveyed IT executives felt that poor websites resulted in loss 
of revenue,5 hence it is important that web platforms are designed in ways that enable consumers to attain their wealth 
management goals with the least amount of friction. To that end, it is becoming common to involve end users in both 
development and testing of such websites.6 However, the methods employed to elicit users’ feedback remain subjective and 
rudimentary. Most web usability studies employ qualitative and/or quantitative surveys to collect users’ assessment of a 
website, but self-reports and similar techniques are severely limited in their ability to bring forth users’ insights objectively. 
Further, these measures fail to highlight specific areas that might need improvement, thus severely limiting a company’s 
ability to make changes to the website to reflect user feedback.

Such shortcomings could be overcome if the fintech industry took advantage of the new developments in neuroergo-
nomic research. Drawing on the findings from neuroergonomics, this research proposes a novel multimodal approach 
to assessing how websites could be tested by making end users perform different types of ecologically valid tasks in a 
systematic and repeated manner while behavioral activity and user physiological measures are logged. The approach 
used in this research combines the strengths of neurophysiological methods with traditional survey tools to help elicit 
rich and specific feedback that customary tools fail to provide. Recent developments in neuroergonomics have provided 
methodologies which can benefit web assessment studies. Neuroergonomics is defined as the study of the human brain 
in relation to performance while at work and in everyday settings.7,8 Within this field, the portable and wearable brain 
imaging technology of functional near-infrared spectroscopy (fNIRS) has emerged as a practical sensor modality to 
capture cortical oxygenation changes in the brain. fNIRS has been used to assess variety of cognitive functions, such 
as working memory, attention, and decision-making.9–11 These sensors have been used in real-world field settings to 
assess workload of air traffic controllers using a new generation of user interfaces, and in training unmanned vehicle 
operators with customized flight simulator interfaces.12 More recently, miniaturized and battery-operated wireless ver-
sions of fNIRS have been developed13 and used to monitor individuals in ambulatory and outdoor settings, such as when 
participants compare spatial navigation aid interfaces.14 fNIRS as a noninvasive and portable technology can be used 
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with other data collection methods, and provides cognitive and affective-state-related brain activity data.12,15–17 In this 
study we aimed to investigate usability of a new web-based investment tool via simultaneous fNIRS and eye-tracking 
measurements. The brain and body measures were used in addition to traditional self-reported survey measures and 
task performance measures on the website to provide a comprehensive assessment of modulated task difficulty and user 
engagement.

METHODS

This multimodal study combined four different metrics (survey measures, performance measures, neural correlates, and 
eye-tracking metrics) to assess how users perceived a new wealth management web platform.

The 37 participants in the study (46% female, mean age = 47. 54) were composed of three groups of users: first-time 
users of the website, the company’s current clients, and its employees . Users interacted with the prototype of the new web-
site and performed several investment-related tasks that they would normally undertake on a wealth management platform.

To assess the website an experimental protocol with two levels of task difficulty was devised for all task types: easy 
tasks were designed so that users could readily find the information needed to complete the task on the same webpage 
where they started, and more challenging, difficult tasks required users to search deeper for information necessary to 
complete the tasks. While easy tasks required little navigation and planning, difficult tasks required search, working 
memory, and planning, thus testing how easy it was to perform the given task on the website. Navigation included 
going to different webpages on the site, changing the format of the financial information presented, and using other 
functions of the webpage. Users went through 37 different tasks on the website, and all four metrics were collected 
for each task. Contrasting the four dimensions of metrics on task difficulty provided a rigorous test of the website and 
the approach.

RESULTS

Analyses of data across each of the four modalities were conducted using task difficulty (easy versus difficult) and group 
(first-time users versus clients versus employees) as fixed factors in a mixed-model effect analysis. Together these metrics 
revealed significant differences between easy and difficult tasks across all task domains on the website.

Survey Measures

The survey measures (Fig. 30.1) comprised a single item assessing participants’ perception of the difficulty of all tasks on 
a nine-point Likert scale (1 = very difficult, 9 = very easy). The linear mixed-effect model revealed a significant effect of 
difficulty on the measure (F (1, 351) = 131.05, P = .00), indicating that the participants could differentiate between easy and 
difficult tasks. There was no main effect of group (F (2, 32) = .22, P = .80) or interaction between group and task difficulty 
(F (2, 351) = .12, P = .88). Participants found it easier to find information for easy tasks (Measy = 7.68, S.D. = 1.79) compared 
to difficult tasks (Mdifficult = 6.20, S.D. = 2.48).

Behavioral Measures

Accuracy on the task was used as the measure of user performance on the website (Fig. 30.2). The user obtained a score of 
1 (in contrast to 0) on the task if he/she succeeded in accurately performing an investment-related task on the new platform. 
The linear mixed-effect model revealed a significant effect of difficulty on accuracy (F (1, 1070) = 66.20, P = .00), indicating 
that participants could differentiate between easy and difficult tasks. There was no main effect of group (F (2, 34.2) = 1.78, 
P = .18) or interaction between group and task difficulty (F (2, 1070) = .51, P = .59). Participants had higher accuracy in 
performing easy tasks (86%) compared to difficult tasks (66.2%).

Eye-Tracking Measures

Fixation count is the most commonly used eye-tracking metric to assess users’ visual experience (Fig. 30.3). The number of 
fixations on screens with the tasks was used as the dependent variable in the mixed model. The linear mixed-effect model 
revealed a significant effect of difficulty on fixation count (F (1, 1301.4) = 207.68, P = .00). There was no main effect of 
group (F (2, 31.9) = .30, P = .73) or interaction between group and task difficulty (F (2, 1301.4) = 2.19, P = .11). Participants 
had fewer fixations for easy tasks (M = 25.27, S.D. = 21.33) compared to difficult tasks (M = 50.63, S.D. = 31.04).
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FIGURE 30.1 Survey measures (perceived difficulty) for easy versus difficult tasks.

FIGURE 30.2 Performance measures (accuracy) for easy versus difficult tasks.
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Neural Measures

While survey and performance measures helped distinguish between easy and difficult tasks, neural measures revealed 
additional insights that survey and performance measures could not uncover (Fig. 30.4). An analysis of the neural activity 
revealed patterns of brain activity that help explain why participants found the difficult tasks more challenging. Across all 
four quadrants, participants in all three groups displayed much higher mental effort (as measured by oxygenated hemoglo-
bin changes) for difficult tasks compared to easy tasks (Q1: F (1, 1009.2) = 14.07, P = .00; Q2: F (1, 1022.6) = 6.32, P = .01; 
Q3: F (1, 954.2) = 9.11, P = .00; Q4: F (1, 992) = 5.15, P = .02). There was no main effect of group or interaction between 
group and task difficulty.

CONCLUSION

Given the large investment in web platforms, wealth management companies need better methods of testing their 
platforms before launching them. Traditionally, web usability studies have relied on survey measures as the only 
method to assess users’ perceptions of a website. However, surveys are deficient in uncovering critical insights, and 
this concern has been echoed in the literature for a long time. In this research we proposed and tested a new para-
digm in web usability which incorporates a multimodal approach. Using a systematic and repetitive block-design-
based procedure coupled with technologies such as brain imaging and eye tracking, we gained objective measures of 
engagement and additional insights such as areas of the website which users found difficult to navigate, issues with 
symbolism, and effectiveness of visualization and delivery of data, among others. Put together, the four metrics lead 
to a more holistic and rigorous testing of the website which improves the provider’s confidence in offering the new 
website to its clientele.

FIGURE 30.3 Eye-tracking measures (fixation count) for easy versus difficult tasks.
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