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Finding a way to quantify emotional responses to visual design changes is exceedingly difficult 

outside of the academic world. Access to advanced testing tools is often limited or nonexistent. Our hope 

for this project is to find correlations between physical reactions and emotional reactions to different 

design elements and to then apply those correlations to designing a scale that can give similar results as 

advanced testing techniques would. 

Customer-Based Brand Equity is “the differential effect of brand knowledge on consumer response to the 

marketing of the brand” (Kamakura and Russell, 1991). One portion of this project will be updating this 

marketing-focused scale so that it is reflective of emotional changes in the user. The benefit of this scale 

is that it will give us a quantifiable, standardized scoring system to understand the users perception of 

visual design changes. The scale currently measures the value, trustworthiness, performance, social image 

and attachment as related to brand elements (many of which are visual design elements). The overarching 

goal of this project is to evaluate emotional responses to visual design changes by triangulating 

differences in response via galvanic skin measurements, facial expression recognition technology, 

self-reported reactions and a multi-point scoring scale. During this project, we will theorize and test 

methodologies for quantifying visual design changes. The end result will be standardized 

recommendations (be it a single method or a combination) for testing reactions to visual design changes. 
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Slides 

1. It’s difficult to quantify emotional responses, particularly outside of the academic world.

2. Access to advanced testing tools is often limited or nonexistent and self-reported feedback via a scale

of questions is notoriously fallible. Herein lies the issue. 

3. Since qualitative interviews are time consuming and require subject matter expertise, it seems
to me that we need a new scale. There are several scales being used in the industry at the 
moment, but they focus heavily on interaction and experience design; they do not hone in on the 
visual aspect of UX. Generally speaking, can we create a way to gauge physical and emotional 
reactions to different visual designs without a PhD and without using expensive equipment? 
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4. It is possible to redesign an existing validated scale that is typically used for measuring 
customer brand equity.  
 

 

 
5. Although this marketing-specific scale was intended for comparing the levels of brand equity between 
two similar products, it can be adapted to be used to compare two different designs for the same product.  
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6. The CBBE scale is something used in the branding industry to measure how a brand change 
impacts a customer base. It stands for Customer Based Brand Equity and was intended to be used 
as a comparison tool between two similar products, before and after a branding change was 
implemented. I believe that branding is an appropriate proxy for visual design, as it incorporates 
many of the same elements such as color schemes, product names, logo designs. My argument 
for updating this scale is that visual design is such an integral part of brand perception that it is 
possible to use similar methodologies when testing them.  
 

 
7. Each of these questions were asked on scale of 1 to 7, with 7 being I strongly agree, 1 being I 
strongly disagree and 4 being I have neither agree nor disagree. I then scored these rankings with 
1 equaling -3, 4 being 0 and 7 being +3. Performance may seem like an interaction aspect, but 
since the participants did not interact with the designs it is actually a representation of their 
expectation of the performance, based on the visual aspects. Social Image has to do with the 
users attributions to the design, how their social group would perceive the design if the design 
represented them.  
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8. The category Value represents users perception of what is received versus what they paid for 
it. So if the product is displayed on a website design, does it convey an adequate level of value to 
users? Trustworthiness has to do with interpretations of the design that indicate confidence that 
the product being offered is being offered with the consumers best interests in mind. Does the 
website come off as suspicious or untrustworthy?  
 

 
9. Attachment shows us how much sentimental attachment users have towards one design or 
another. This metric is most useful when comparing an older existing design to a newly made 
design.  
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10. To test the scale, I compared reactions to two different website designs (both designs were 
intended to sell Afgan Hound puppies). I measured skin reactions and facial expressions to 
understand the presence of various emotions; I then collected self-reported reactions via the 
previously described scale. I scored the scale responses and compared them to the skin reactions 
and facial expressions previously observed to check for consistency. 

 
11. There is a difference between reactions to the “bad” website and the “good” website. I 
believe the scores were both so low and relatively close because both websites were outdated and 
somewhat amusing in how poorly designed they were. Keep in mind that this is a comparative 
scale: -19.5 isn’t necessarily a “good” score, but it is better than -22.5. From here, researchers 
could send out the new scale to a large number of participants and determine a standardized or 
normal score.  
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12. It is indeed possible to estimate emotional reactions based on a self-reported scale. It is not 
an independent score, it’s a comparative score. You can send this scale out on a large scale to get 
an idea of your user base reactions to the two designs being compared. Once you show that 
there’s a relationship in the differences between the designs, you can determine a standardized 
score or a normal score.  
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Introduction 

 

In the modern software design industry, processes for creating new designs must continually 

evolve to meet the needs of an increasingly profitable field. This marriage between design and profit has 

brought to light new challenges that today’s designers must face: how can we predict the profitability of 

one design over another? Following standardized design practices can only take us so far; designers must 

be able to convince corporate stakeholders that the design will encourage more consumers to purchase 

their product or, at the very least, to prevent them from moving to another product. It is not enough that 

the product work well anymore; we need consumers to trust the product, to feel safe and at ease when 

they see it. The products functionality, as a result of an interaction design process, can be tested 

empirically (click counts, time-on-task, etc.) but the impact the product makes on an individual's 

emotional level is much more difficult to quantify. This quandary was the inspiration for this research 

report: how can User Experience designers and researchers cost-justify visual design recommendations? 

As part of my independent study in my pursuit of a Masters degree in Information System 

Design, I am investigating how individuals cost-justify major visual design changes (similar to 

rebranding) so that leadership can make an educated decision on whether to implement design changes or 

not. This is distinct from cost-justifying interaction design changes in that interactions can be measured 

and tested for consistency. Visual design changes are more nuanced in their impact; testing techniques 

vary across industries for determining or, more importantly, predicting success rates. The goal of this 

project is to reveal processes for anticipating the impact of major visual design changes. 

 

Attempting to Test Visual Designs 

 

It is important to define the differences between testing interaction and visual designs before I 

proceed with the report. Authors Rogers, Sharp and Preece (2011) define interaction design as “designing 

interactive products to support the way people communicate and interact in their everyday and working 

lives”. This definition relies on understanding the capabilities of people as users as well as “a knowledge 

of how to identify requirements and develop them into a suitable design”. The authors use a metaphor 

from Winograd (1977) to describe an interaction designer. The metaphor is that of an architect and an 

engineer building a house. The architect is concerned with how people will interact in the house (i.e. is the 

cooking area near the eating area? Is there enough private space when compared to shared space?) 
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whereas the engineer is concerned with things like cost of building materials, fire regulations and 

construction methods. In accord with this metaphor, visual designers would be more comparable to 

interior designers. Their concerns are more difficult to address specifically: do the inhabitants feel at 

home? Do the inhabitants feel comfortable and safe? For the interaction designer (i.e. architect) and the 

software engineer (i.e. construction engineer) their concerns can be considered and tested directly. The 

hypothetical interaction can be experienced by the interaction designer and issues can be discovered; they 

can also observe participants attempting to use the design and note issues with the interaction. The 

software engineer can ensure up-to-date regulations are applied to the product and the software can be 

tested for bugs. The visual designer, on the other hand, is left with few choices for verifying the impact of 

their designs. They can experience their designs themselves and draw some conclusions, but their 

conclusions are inherently biased because they are the ones who created the design in the first place. (This 

is referred to as “self-design” and is frowned upon in the design community due to its inevitably biased 

nature (Spool, 2011)). The visual designer needs to have consumer-specific context to truly understand 

the emotional experience of their design. Asking consumers directly seems the only way to understand 

their personal reaction to the design, however this approach is riddled with issues of its own. Asking 

individuals to identify their current feelings and emotions is not terribly difficult; getting an accurate 

answer is. 

In the article “Understanding Self-Report Bias in Organizational Behavior Research”, the authors 

identify several issues with asking individuals to self-identify their behaviors and emotions (2002). One of 

the most frequently observed problems with this method is that participants are inclined to respond to 

questions in a way that they feel will please the interviewer. If you ask a participant if they trust a product 

and they know that you represent that product, it is very likely that you will not receive an accurate 

answer (Zerbe and Paulhus, 1987). Moorman and Podsakoff (1992) noted that this phenomenon of social 

desirability was even more likely to occur during questions relating to individual-specific behavior and 

opinions, such as asking the participant about their commitment to their company. It would appear that 

asking participants point-blank if they trust the design or not is not an applicable method for 

understanding the emotional impact of stimuli.  

So How Can We Actually Test? 

 

If visual designers are unable to directly ask product users if they trust one design over another, 

how can they determine which design will be the most successful? The user must be involved, obviously, 

but how can we as User Experience professionals get the most accurate data on how visual design 
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changes impact users opinions and feelings towards a product? Visual design research methodology is 

unfortunately scarce in the current literature; methodology for testing “rebranding efforts” and “marketing 

refreshes”, however, is somewhat abundant. These concepts will be used as proxies to “visual design 

changes” to help determine possible methodologies for testing. This is not to say that brand and marketing 

analyses are equivalent to visual design analyses. Brand does not include important visual design concepts 

like accessibility, and marketing research is geared more towards understanding purchasing behavior than 

the user experience. As defined by Muzellec and Lambkin, rebranding involves “getting a new name, 

term, symbol or design or a combination of more than one of these to develop a new or differentiated 

position in the mind of the stakeholders and competitors” (2006). Marketing research overlaps with this 

definition considerably and visual design encompasses at least two of the elements in that definition. 

Rather, it should be argued that visual design is such an integral part of brand and marketing perception 

that it is possible to use similar methodologies when testing them.  

 

Cost-Justifying Rebranding 

When rebranding a product, corporate stakeholders want assurance that these major changes to 

their company image will be beneficial and create profit; visual design changes are not so different. The 

company leaders want to be sure that they are investing in an image that supports their goals and benefits 

their organization. In order to give these stakeholders the confidence they need to make a decision, the 

impact of the change must be quantified and presented to them. One reliable and consistent way to 

quantify the impact of major design changes is through measuring the customer-based equity for a given 

brand. Lassar, Mittal and Sharma set the standard for understanding this metric in their article Measuring 

customer-based brand equity. Brand equity can be understood from both a financial and a customer-based 

perspective; for the purposes of this article, the authors focused on just the customer-based perspective of 

brand equity. This perspective is customer-based in that the consumer response to a brand name is 

evaluated. Specifically, customer-based brand equity has been defined as “the differential effect of brand 

knowledge on consumer response to the marketing of the brand” (Kamakura and Russell, 1991); it is the 

“consumers’ perspective of the overall superiority of a product carrying that brand name when compared 

to other brands” (Lassar, Mittal & Sharma, 1995). It’s important to note that brand equity is a concept that 

must be measured only in comparison with other brands in the same category of brand; determining brand 

equity would not be possible if comparing an automobile brand with a mobile phone brand. The consumer 

perspective is primarily focused on because, at the time the article was written, there was not a 

standardized method for measuring customer-based brand equity. Additionally, customer-based brand 
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equity has been shown to be a fundamental driver for incremental financial gains to the company or firm 

(Lassar, Mittal & Sharma, 1995). Thus, the authors identified a gap in the literature and the high impact 

potential of standardizing measurement techniques for customer-based brand equity. Within this article, 

Lassar, Mittal and Sharma went on to develop and present a scale that can be used to measure 

customer-based brand equity.  

This scale was developed throughout four separate studies, narrowing the original scale from 83 

items to a scale of 21 items (See Table I below). These 21 items fall into five underlying dimensions of 

brand equity: performance, social image, value, trustworthiness and attachment. Each of these dimensions 

had three or four statements related to it; in this way, the responses to each statement could be 

triangulated for accuracy. “Performance” is used as an all-encompassing term referring to the 

completeness of the products physical job (is the product able to deliver the expected outcome?). The next 

dimension, “social image”, refers to the consumers’ attributions to the brand, in combination with their 

understanding of how their social group perceives the product and the esteem that is thereby attached to it. 

Within this scale, “value” was defined as the consumers’ perception of brand utility relative to its costs. 

Essentially, “value” is assessed based on simultaneous considerations of what is received and what is 

given up in exchange (is this product worth what is being paid for it, in comparison with brands in the 

same category?). The definition of “trustworthiness” is in a similar vein as that of “value”. 

“Trustworthiness” was defined as the consumer’s confidence that the company’s actions are in the 

consumers’ best interest, that it is worth their time and money to utilize the product. Finally, the scale uses 

“attachment” to determine how much sentimental attachment a consumer feels towards a brand; this 

metric is especially important to older brands, as changing design elements may upset their user base 

((Lassar, Mittal & Sharma, 1995).  

The authors used (among other product types) television brands to test their scale (see Table I 

below). For each of the scale elements listed below they had participants rate how strongly they agreed or 

disagreed with each statement on a scale of one to seven (one being “strongly disagree” and seven being 

“strongly agree”). 

   Table I 
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In the authors measurement validation, they found that the “measurement model provides 

satisfactory evidence of unidimensionality for the individual scales”. The coefficient alphas for these 

scales (performance, social image, value, trustworthiness and attachment) were 0.75, 0.77, 0.77, 0.79 and 

0.83, respectively, placing them above the standard average for internal consistency. Given the close 

relationship between brand and visual design along with the consistency and reliability of this scale, it is 

my opinion that this scale could be adapted to fit the research needs of visual designers.  

 

Testing Visual Design Changes with CBBE Scale 

Although this scale is designed to measure customer attitudes towards a brand in general, it could 

be adapted so that it is specific to visual design elements. The five dimensions of brand equity explored 

above (performance, social image, value, trustworthiness and attachment) can still be used in the context 
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of visual design. By including performance (which is really more of an interaction design element), 

participants are able to have their voice heard; this helps participants to put it out of mind when 

considering the proceeding dimensions. Social image, value, trustworthiness and attachment are still quite 

relevant to understanding the emotional impact of different designs (value may not be included for every 

use; it depends on the goals of the study). Instead of having participants compare two brands of the same 

product, participants would compare two versions of a design for the same product. To prevent biased 

results, half of the participants could score one design and the other half could score the second design; 

the results could be compared without the risk of the first design impacting opinions of the second design. 

Showing one participant both designs could still be beneficial, so long as the order of designs presented 

are randomized for each participant. Instead of statements like “From this brand of television, I can expect 

superior performance”, researchers could use a statement such as “From this design, I can expect superior 

product performance.” Each participant would rate that statement on a scale of one to seven, with one 

being “I strongly agree” and seven being “I strongly disagree”. This updated scale might look something 

like this:  

 

On a scale of one to seven, please score how much you agree or disagree with the following statements. 

Please use one to indicate “I strongly disagree”, seven to indicate “I strongly agree” and four to indicate “I 

neither agree nor disagree”. 

Performance (P) 

P1 From this design, I can expect superior performance of this product.  

P2 During use, I do not expect this product to be defective. 

P3 This design would allow me to work trouble-free.  

P4 This design will work very well. 

 

Social Image (S) 

S1 This design fits my personality. 

S2 I would feel proud if I had created this design.  

S3 This design would be well regarded by colleagues in my industry. 

 

Value (V) 

V1 Considering what I would pay to use this product, I will get much more than my money’s worth.  

V2 This product would be a bargain because of the benefits I receive.  
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Trustworthiness (T 

T1 I consider the company and people who created this product design to be very trustworthy. 

T2 When it comes to consumer interests, the people who created this product design seem to be very 

caring. 

T3 Based on this design, I believe that this company is not attempting to take advantage of consumers. 

 

Attachment (A) 

A1 After using this product design, I am very likely to grow fond of using it.  

A2 I have positive personal feelings towards this design. 

A3 If I were to use this design daily, over time I would develop a warm feeling toward this product.  

 

Things to Consider 

Before applying this scale to visual design testing, there are a few elements to consider. It is no 

secret that making a large-scale visual design change is risky. Brands are built over time with investment 

and management; Muzellec and Lambkin (2006) warn that rebranding may nullify the work put into 

building up the brand equity. Furthermore, in a study by Roy and Sarkar (2015) it was discovered that an 

established brand, or market leader, “may face a negative effect of rebranding from the consumer's 

perspective”. That is to say, a well-established brand that chooses to rebrand will likely diminish the 

standing relationship with their consumer base. Market leaders usually have multiple cue branding  and so 

have a “multimodal associative network”; this could be working against them during rebranding, since it 

can be perceived by consumers as inconsistent and entirely unfamiliar if it is rebranded element by 

element.  

A less established brand is more likely to see an increase in CBBE after rebranding, since it’s 

likely that the consumers do not have a multimodal associative network for the brand and are thus more 

open to brand changes. Consumers expressed favorable opinions regarding non-market leaders changing 

their images, it was perceived as an effort to anchor the brand in the marketplace from it’s seemingly 

“underdog” position. These were the consistent findings of the authors first study. For the second study 

conducted, the Roy and Sarkar found that the announcement of rebranding intentions had a greater effect 

on consumer attitudes than did the fine details of the rebranding plan (this was consistent with findings 

from the first study as well). The announcement itself had more of an impact on consumer attitudes, 

whether positive or negative, than the actual rebranding details.  
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Changing the logo and color scheme resulted in greater brand equity for the less established brand 

(suggesting that multiple cue rebranding is more successful than single cue rebranding), while reducing 

brand equity in all aspects except that of brand loyalty for the established brand. Based on this finding, the 

authors posit that consumer brand loyalty is not affected by rebranding elements or the relative position of 

the brand. Overall, less established brands have more to gain from complete rebranding than established 

brands do, though well established brands can improve their impact by focusing on simultaneous multiple 

cue rebranding and customer loyalty. Consumers are more concerned with large scale rebranding efforts 

than with rebranding details, so evangelizing rebranding plans should not be overburdened with detail and 

should be multiple cue plans where possible. It is entirely possible to correlate the results of the impact of 

rebranding to the impact of major visual design changes, since the design scheme is part of the overall 

brand.  

 

Conclusions 

It is critically important that designs be tested for user impact; this benefits all members involved 

with the product (designers, developers, consumers, company stakeholders). It is well known that product 

designs influenced by usability engineering can be put on the market faster or can be completed on time 

with a higher quality than those without it (Bias, Mayhew & Books, 2005). Since there is not a standard 

methodology for testing the emotional impact of visual design changes, an updated version of the CBBE 

scale may be a successful option. The scale allows for quantitative measurement of consumer’s attitudes 

and feelings toward a products design; this provides the analytical and numbers-based reassurance that 

corporate stakeholders need in order to make confident decisions in design choice. It gives designers a 

tool for showing their company leaders that a visual design update is needed, is likely to be successful or 

has been successful. Less established brands have a greater opportunity to increase their CBBE score 

through visual design updates and rebranding, whereas established brands run the risk of decreasing their 

overall CBBE score during a visual design update. Established brands can reduce this effect by practicing 

multiple cue rebranding and by remaining transparent about their intentions to change their image.  

Creating visual designs is an artistic and emotional effort; the justification needed to bring them 

to life is analytical and quantitative. This updated customer-based brand equity scale could provide a 

bridge between these two types of thinking.  
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