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ABSTRACT 

 

Advertising researchers have studied the impact of context across media content and 

advertisements for decades with little consensus on what works. A lack of operationalization in 

alignment definitions and prior resolution limits of measurement have hindered the establishment 

of context standards. To better resolve how alignment variations relatively impact advertisement 

consumption, the current authors operationalized alignment via economic framing and collected 

in-moment data streams garnered from the brain and body to assess systematic changes in user’s 

attention and engagement. Response differences were found across alignment conditions, with 

some predictive of post-hoc self-report responses. Findings suggest operationalization 

refinements be based on economic framing in subsequent context-oriented research. Further, 

misalignment can be an effective means to increase attention and engagement during ad viewing 

experience. Given the current news cycle’s focus on a diverse array of future losses with the 

pandemic and civil unrest, understanding the positive impact that loss-framed content has on the 

consumption of gain-framed advertisements that follow has given unexpected relevance in this 

study’s utility in programmatic advertising. 

 

 

MANAGEMENT SLANT 

 

• Economic framing based on future gains and losses serves as a foundation for classifying 

alignment contexts beyond traditional qualitative classifications. 

 

• Misalignment of economic loss and gain framed content and advertisements can be an effective 

means to engage viewers. 

 

• Gain-framed advertisements that follow loss-framed broadcast content are most effective in terms 

of garnering in-moment audience attention, positive engagement and brand recall. 

 

• Biometrics, integrated with EEG, eye-tracking and facial affect metrics, allow for a real-time, 

systematic evaluation of attention, engagement, and emotion during advertisement consumption. 

 

• Congruent alignment contexts are more effective at predicting recalled and anticipated behaviors. 

 

• Incongruent alignment contexts are effective, but only during economic valence framing of loss-

framed content preceding gain-framed advertisement. This alignment x valence interaction is 

most effective in increasing engagement while decreasing cognitive effort during advertisement 

consumption. This framing also yielded the highest self-reported identification with characters in 

advertisements. 
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• Probabilistic matching of data identified and classified from sentiment analysis matching 

algorithms weighted by economic framing may allow for greater specificity in programmatic 

media environment advertisement purchasing algorithms to optimize context effects. 

 

• Further research on contextual alignments across content and advertising is warranted to validate 

‘return on ad spent’ (ROAS) given the bounded nature of content defined in simple economic 

terms. 

 

 

 

 

 

INTRODUCTION 

 

Fifty years ago, the average person was exposed to approximately 500 advertisements everyday 

(Johnson, 2006). Today the average American is exposed each day to approximately 4,000 to 

10,000 (Simpson, n.d.). This drastic increase in advertisement views has emphasized the 

importance of the user experience and the effective placement of advertisements. As an example, 

Google Chrome has begun to remove advertisements from sites that do not follow a set of 

standards to improve the user experience for all web users (Bentzel, C., 2018). Specifically, 

Chrome is hoping to target intrusive advertisements that inhibit the user experience. This effort is 

in line with another trend affecting the marketing world, namely programmatic advertising, 

which refers to the automation of the decision-making process for advertisements placement 

(MarTech, 2015). Through the use of artificial intelligence and real-time bidding, programmatic 

advertising is able to target specific audiences and demographics. These two examples highlight 

the effect of advertisements placement on the user experience and provide a rationale for the 

need for further research on programmatic advertising.   

As a result of the dramatic increase in ad content, two major trends have begun to affect 

advertisers: fragmentation and advertisement avoidance (Yadav & Kaplan, n.d.). Fragmentation 

can be broken down into two broad categories: media fragmentation, referring to an increase in 

content and channels, and device fragmentation, referring to increased diversity in digital 

platforms (Bughin et al., 2017). Advertisement avoidance refers to a general avoidance to watch 

advertisements, as consumers have become increasingly savvy about media usage and have 

developed proficiency in multitasking. For example, as of 2011, 40% of tablet and smartphone 

users in the US used their devices daily while watching TV (Nielsen, 2011).  In addition, TV 

viewers report that 53% of their viewing time is spent on time-shifted content, and 81% of those 

viewers report fast-forwarding through every commercial (Marketing Charts, 2015).  This new 

consumer does not have the time nor desire to watch unwanted content and is likely to turn to 

another device during a commercial break or fast-forward through an advertisement altogether.  

Given this information, there is an ever growing concern from branders on the unintended 

negative consequences of incorrect alignments resulting from the suboptimal programmatic 

placement of ads, especially in the digital environments (Mach, 2017; Stipp, 2018). In addition to 

the surrounding content impacting perceptions of advertisements, recent research commissioned 

by the Advertising Research Foundation has shown that the manner in which an ad is delivered 

within content has a reciprocal impact on the receptivity of the content itself. To elaborate, 
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advertisements that were perceived as highly disruptive to the content in which they were 

delivered decreased the average overall rating of the content itself and reduced the overall 

number of social shares of the content in which the advertisement was embedded.  Ultimately, 

disruptive advertisements decrease the social value and overall reception of contextual content as 

well as the advertisements themselves (Clark, Leslie, Garcia-Garcia, & Tullman, 2018). 

Here we will consider the powerful effect of context on advertising as a way to combat these 

trends and maximize the utility and effectiveness of ads. ‘Good creative’ is not enough - 

advertisers and content creators need to focus not only on the message of the target ad but also 

on the effects of the surrounding context in which the advertisement is embedded (Hu, Nian, & 

Chen, 2017). 

 

Context Effects in Advertising 

Before addressing the critical impact of context on the effectiveness of advertising, it is useful to 

consider an example from the psychophysical perception literature. When presented in two 

different lighting conditions, two colors can appear to look the same in one condition, but look 

completely different in another lighting condition. This is known as “metamerism” (see Figure 

1). Just as an object can look different under different lighting conditions, the interpretation of an 

advertisement can be perceived differently in different contexts; a type of ‘emotional 

metamerism.’ It can be argued then that physical psychological (emotional) contexts are as 

important as the entity (advertisement) itself. 

 

 

Figure 1: A visual representation of the psychological phenomenon of “metamerism.” 

 

The Super Bowl is an event that is consistently referenced as the most important platform for 

advertisers each year – an event that provides a powerful context for any advertisement presented 
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therein (Quesenberry & Coolsen, 2014). For example, biometric measurements made during 

Super Bowl ads to better understand consumer engagement showed that the effectiveness of an 

advertisement is not necessarily related to a consumer’s explicit, or self-reported preference 

(McCue, 2015).  That is, consumers’ bodily responses during ads did not necessarily match their 

stated ad preferences. This suggests that while ‘good creative’ is important for effectively 

engaging the consumer, it must also be placed within the proper context. For example, when a 

power outage occurred during the 2013 Super Bowl, Oreo immediately responded with a 

contextually relevant advertisement relating to the lights-out scenario, which garnered 15,000 

retweets on Twitter and over 20,000 Facebook likes (Watercutter, 2013). This example clearly 

shows that the context in which an advertisement is presented acts to shift consumer’s semantic 

perception, and ultimate receptivity of the advertisement itself. 

More broadly, media context, namely the characteristics of the content in which an ad is inserted, 

coupled with consumer moods are consistently found to be an important situational factor 

affecting attention to advertising (Patrick De Pelsmacker, Maggie Geuens, & Pascal Anckaert, 

2002). Using sentiment analysis of tweets posted during the 2016 Super Bowl commercials, Hu 

et al., 2017 found that game-induced mood had a positive and significant effect on the viewers’ 

Twitter sentiment towards the commercials, making it clear that viewers’ mood influenced by the 

programming context around advertisements is a critical contextual factor. 

Consumer science studies that have experimentally manipulated the mood of participants before 

they viewed purchasable items are largely consistent with the contextual data presented above. 

For example, individuals who viewed a positively valenced movie clip before being shown items 

in an online auction paid approximately 10% more money than those who viewed a neutral video 

clip (Yuan & Dennis, 2014). This finding offers two important points: consumer scientists can 

manipulate the mood of potential consumers to potentially influence how their ad is received and 

‘willingness to pay’ is an important metric in consumer science. 

Data such as these raise an obvious question: is it then always best to try to induce a positive 

mood in potential consumers, either via the context in which an ad is placed or via the valence of 

the ad itself?  Much research into ad context has focused on positive contexts that will produce a 

“halo effect,” that is, the way that a positive advertising context within certain mediums can 

affect the interpretation of the product by activating certain product attributes in the consumer’s 

memory and knowledge (Clark et al., 2018; Yi, 1993). Indeed, one of the earliest investigations 

of the effect of ‘television programming induced mood’ on commercial ad evaluation found that 

a happy program induced a happier mood in viewers, greater perceived commercial ad 

effectiveness, more positive cognitive responses, and better recall (Goldberg & Gorn, 1987). But, 

subsequent research has qualified such data. Kamins & Gupta (1994) suggest instead that a 

“consistency effect” is more dominant. That is, though a happy commercial in the context of a 

happy program is indeed viewed more favorably, a sad commercial within a sad program is more 

effective as well (Kamins & Gupta, 1994). These data, are consistent with the “matchup 

hypothesis” as the guarantor of an effective advertisement, which stresses the importance of 

congruent alignment between the context (e.g., spokesperson image) and the product. The 

authors suggest that congruent information displayed in the advertisement is more easily 

understood and perceived as relevant when the congruent “matchup hypothesis” is used (Kamins 

& Gupta, 1994).  
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In consumer science these context effects are often manipulated in terms of assimilation or 

contrast (Meyers-Levy & Tybout, 1997). Assimilation occurs when judgments of a product are 

assimilated toward the affect associated with the context, whereas contrast occurs when reactions 

to a product are adjusted away from the context. Such manipulations allow us to assess the effect 

of such congruence (or lack thereof) on other consumer metrics. For example, contrast between 

context and advertisement has been shown to stimulate ‘high involvement’ consumers, whereas 

similarity between context and advertisement made advertisement processing easier for ‘low 

involvement’ consumers (De Pelsmacker et al, 2002, p 55). These earlier investigations of 

contrast effects provide a clear rationale for further study of the effects of congruence in media 

environments.  

These consumer science studies are consistent with data from the greater psychological literature 

examining another important metric, namely memory recall (Godden and Baddely, 1975; Smith, 

1994; Smith and Vela, 2001, Bevan and Feuer, 1977). An interesting (and surprising at the time) 

finding from the memory literature is that it is not the valence (i.e. positive or negative) of the 

‘to-be-remembered’ information that predicts better recall, but the degree to which this 

information is congruent to the viewer’s current mood. Consumer science studies find similar 

results (e.g., Bellman, Wooley, & Varan, 2016). Examinations of the impact of congruence of 

mood on subsequent recall and consumer science metrics such as ‘willingness to pay’ provide a 

clear opportunity for future research. 

Using Implicit Measures of Consumer Reactions to Advertising to Assess the Effect of Context. 

Such studies of contextual advertising have paved the way for future analyses of the topic, but 

also reveal very clear limitations. The behaviorist school of thought suggests that the human 

organism should be viewed as a “black box,” where we can record overt responses but cannot 

know what is going on within the organism’s mind (see Hubert & Kenning, 2008 for discussion). 

However, it is now understood that consumers are not entirely rational entities when it comes to 

their decision making.  Indeed, it will be critical to measure the more automatic processing that 

falls below conscious awareness, as it likely plays a critical role in influencing behavior.  

With the advent of advanced applied neuroscientific and biological technologies, examination of 

implicit human processing below the conscious level can be quantified and analyzed. Scientists 

need no longer rely purely on measures of self-report, which come with the general limitation of 

a lack of sensitivity across content and ads. In fact, such measures may contradict an individual’s 

true thoughts and feelings. Biases and information that is lost (or shaped) in the translation of 

thoughts onto language-based self-report assessments are key concerns. Marketing measures 

rooted in neuroscience provide a more comprehensive analysis of consumer decision making and 

can specifically capture differences in consumer reactions that are often not resolved through 

self-report alone. With regard to the advertising industry, these measures provide a more fine-

grained, real-time and quantifiable response to tease apart the dimensionality of success metrics. 

This could then serve as a solution to the limitations of the studies discussed above where results 

show that congruence necessarily yields more success in the favorability of ads (De Pelsmacker 

et al, 2002, Kamins et al., 1991).  

Recently these implicit measures have been used to assess the effect of context, specifically the 

emotional alignment between content and ensuing ad, on engagement and memory. A recent 

two-phase study by MediaScience presented media content with advertisement clips, each 

eliciting a specific emotion, and assessed the effect of emotional alignment between content and 
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advertisement. Using facial coding and phasic electrodermal activity data, the study found that 

memory was inhibited for certain ad types, and that alignment effects are specific and vary by 

media and ad content match (HAW original research in 2017). This early study offers a roadmap 

for our attempts to provide a broad classification of ad content, one that will allow for greater 

generalizability, accuracy and application to programmatic algorithms.  

 

 

 

Limitations of Operationalization of Context Alignment Definitions 

 

Media contexts were found to be the third most studied topic in media-planning articles between 

1992-2007 (Barker, 2015; Pasadeos, Barban, Yi, & Kim, 1997).  A recent meta-analysis of the 

literature that was focused on empirical studies of context found that definitions of media 

influencers, such as mood state and audience involvement “were, and are today, relegated to the 

subjective judgments” (Stewart & Pavlou, 2009). 

 

One way to address the subjectivity surrounding media context classifications is in an economic 

framing of content. Kahneman and Tversky’s Prospect Theory centers around the idea that value 

is assigned to gains and losses rather than to final assets. Prospect theory deviates from the 

traditional expected utility theory which presumes that individuals calculate weighted utilities of 

all possible outcomes, comparing final states to make decisions. Loss aversion comprises one 

component of Kahneman and Tversky’s theory: a certain loss is proposed to have a greater 

emotional impact than an equivalent gain (Kahneman & Tversky, 1979). Decision making can 

generally be classified into three categories: risk-neutral, risk-averse, and risk-seeking. The 

certainty effect also plays a role: individuals tend to under weigh outcomes that are probable 

rather than certain (Tversky & Kahneman, 1981).  A sure gain is preferred over a large gain that 

is merely probable, and a large probable loss is preferred over a small loss that is certain. Hence, 

variation in the framing of options yields systematically different preferences.  

The present study aims to investigate media contexts with a focused on an economic framing of 

television and advertising content. Two conditions are considered: appeals to potential future 

gains and to the mitigation of potential future losses. Both scenarios are widely present in 

persuasive broadcast and advertising content. We selected a) media content clips from one 

source (the TV show ‘Survivor) that epitomized either potential gain or potential loss and b) 

advertisement clips that epitomized the same. We then presented the media clips followed by the 

advertisements in four conditions where the economic framing between media and advertisement 

was either congruent (Gain:Gain and Loss:Loss) or incongruent (Gain:Loss and Loss:Gain) to 

measure explicit and implicit reactions to this alignment in terms of economic framing. 

 

 

RATIONAL FOR INTEGRATION OF CONSUMER NEUROSCIENCE MEASURES 

 

Measuring In-Context Advertising Consumption Through Measures of Consumer 

Neuroscience  
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Traditional success metrics of advertising are based on recall of promoted brands or anticipated 

purchase behaviors of promoted products.  Each of these assessments are explicitly deliberative, 

biased by time, and do not account for the media environment in which an ad was placed (Clark 

et al., 2018). As introduced above, to critically understand how contextual environment 

alignment variations can impact advertising and content engagement, in-moment measurement 

of implicit responses is now possible using brain and body measures.  Implicitly oriented data 

sourced during consumption works to remove any temporal bias inherent in traditional post-hoc 

assessments. Unlike explicit responses, which refer to conscious thoughts and emotions that can 

be assessed using self-report measures, implicit responses refer to subconscious, automatic 

reactions that often lie outside of a consumer’s awareness. Implicit responses have been shown 

to be highly influential in decision-making processes (Khushaba et al., 2013). 

 

Electroencephalography, or EEG, has been adopted to study the effects of temporally sensitive 

marketing strategies on implicit responses at a millisecond response level. Frontal alpha 

asymmetry (FAA) captured via EEG has been shown to reflect motivation in attending to or 

avoiding a stimulus.  Greater activation in the left or right hemispheres has been shown to 

indicate a draw towards or away from something, respectively (Harmon-Jones, Gable, & 

Peterson, 2010).  As a result, in consumer neuroscience, the FAA metric often has been used to 

study a user’s motivation to “approach” or “avoid” advertising content. FAA is becoming an 

important implicit measure involved in the assessment of the consumer’s willingness to engage 

with advertisements and respective branded content (Çakar & Gez, 2018). 

 

Additional EEG metrics linked to task engagement and mental workload are used to assess 

decision strategy. EEG indices of both engagement and workload have been recorded during 

cognitive tasks such as the forward/backward-digit-span, grid-recall, mental addition, image-

learning and memory tests. While EEG engagement has been found to reflect information-

gathering, visual processing, and allocation of attention, EEG workload has been associated with 

the increased demand experienced during activities that involve problem solving, integration of 

information, and analytical reasoning (Berka et al., 2007). These measures also have been used 

in conjunction with physiological metrics such as heart rate and heart-rate variability, both of 

which are believed to reflect the focusing of attention and increased cognitive (Stikic, Johnson, 

Tan, & Berka, 2014).  Heart rate and skin conductance also are known to be sensitive to certain 

aspects of emotion and may exhibit significantly different responses during arousal (Walla, 

Brenner, & Koller, 2011).  

 

EEG studies are commonly supplemented by measures of eye-tracking and facial coding. In 

conjunction, these measures provide important information regarding eye position on media 

content, including the rate and duration with which at which fixation varies. These data are often 

used to determine where attention is focused during the decision making process 

(Kamienkowski, Ison, Quiroga, & Sigman, 2012). Changes in pupillometric response also have 

been shown to measure changes in cognitive effort, or “load” (Fox, 2010; Hershaw & Ettenhofer, 

2018; Vogels, Demberg, & Kray, 2018).  In-moment facial expressions are measured and 

classified to resolve a directional valence of emotion related to the motivation response measured 

via EEG (Movellan et al., 2014; Ohme, Reykowska, Wiener, & Choromanska, 2009).   
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Truly holistic efficacy should require validation across in-moment and post-hoc measures. As 

such, the consumer’s stated responses (e.g., recall, preference and willingness to pay, etc.) 

remains an important metric to maintain (Leppaniemi & Karjaluoto, 2005; Snyder & DeBono, 

1985). A variety of brain and body measures have been academically validated and used to 

assess arousal, affective valence, cognitive effort, and motivation across a number of studies. 

These measures have migrated to commercial use and are currently considered together with 

traditional self-reported data to investigate their influence on recalled consumption of media 

content and advertisements as a function of various media environment context alignments.  

 

 

STUDY OBJECTIVES AND HYPOTHESES 

 

The research team’s objective was to determine the extent to which variations in congruence and 

valence of economically framed media environment alignment variations influences consumers’ 

neurophysiological responses to advertisements and preceding contextual content. As 

participants experienced different alignment conditions, eye-gaze patterns, heart-rate variability, 

skin-conductance levels, working memory load, engagement, and implicit approach/avoidance 

behaviors (EEG prefrontal asymmetry) and facial expressions were captured and evaluated. 

These neurophysiological responses are indicative of the arousal, affect, cognitive demands 

(workload), and the approach/avoidance motivational behaviors that the various ad placement 

and delivery vehicles evoke.  

 

HYPOTHESES 

 

This study aims to assess the relative effects contextual alignment of advertisements and 

preceding broadcast content by using brain and body measures to assess different, economically 

operationalized content combinations focused either on future gains or future losses. Broadcast 

‘Content’ always preceded the ‘Advertisement.’ Four combinations of ‘Content:Advertisement’ 

were presented: Gain:Gain (GG), Gain:Loss (GL)’, Loss:Gain (LG), Loss:Loss (LL) to assess 

possible context alignment effects resulting from congruence between content and ad, as well as 

the directional economic valence framing of each congruence conditions.  

Regarding the following hypotheses, in-moment eye position information, FAA, facial affect and 

biometric measures are considered proxies for attention and engagement.  

Given their research objectives, the authors established five main hypotheses: 

 

Hypothesis 0: There is no difference in television and/or advertising content consumption as a 

function of economically operationalized context alignments.  

Hypothesis 1: There is a difference in television and/or advertising content consumption as a 

function of congruence in economically operationalized context alignments. 

• Hypothesis 1a: Alignment congruence between broadcast content and ad content will 

increase attention and engagement with the ad content compared to an incongruent 

pairing. 
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• Hypothesis 1b: Alignment incongruence between broadcast content and ad content will 

cause a re-orienting response to the ad content, therefore increasing attention and 

engagement with the ad compared to a congruent pairing.  

 

• Hypothesis 1c: The interaction between the economic valence framing and congruence 

across broadcast content and ad content will differentially impact attention and 

engagement. 

Hypothesis 2: Variations in in-moment measures as a function of congruence in economically 

operationalized context alignments will predict post-viewing ratings of the television content 

clip’s recalled intensity. 

Hypothesis 3: Variations in in-moment measures as a function of congruence in economically 

operationalized context alignments will predict post-viewing ratings of relatability to characters 

in advertisements. 

Hypothesis 4: Variations in in-moment measures as a function of congruence in economically 

operationalized context alignments will predict post-viewing ratings for willingness to pay for 

promoted products in advertisement. 

Hypothesis 5: Variations in in-moment measures as a function of congruence in economically 

operationalized context alignments will predict post-task unaided recall for products advertised. 

 

METHODOLOGY AND RESEARCH DESIGN 

 

The primary focus of this study was to determine whether there existed any main effects and/or 

interactions on consumer impulsivity and engagement as a function of affective congruence 

between content clip and ad content and the economic alignment of valence across show and ad 

content.  

Selection and Pretest of Television and Advertisement Content 

The ‘Advertisement’ content was selected from a variety of diverse English language-based clips 

ranging in duration from 15-30s which aired in the ten years prior to the study. The products and 

services promoted in test ads ranged from health considerations, insurance, cleaning products, 

and maintained a clear call to action related to either experiential gains or losses. Advertisements 

were selected based on a mixture of familiar and unfamiliar products.  

The Television ‘Content’ clips were 15-30s in duration and were selected across various seasons 

of the long running television show “Survivor.” This show was chosen as the ‘Content’ stimuli 

due to its varied content, non-professional actors, real life scenarios and a consistent focus on 

contestants’ potential gains (e.g. may win it all) and losses (e.g. may be voted off) across 

seasons.  

A pretest was conducted with 4 participants to determine the ‘Content’ and ‘Advertisement’ 

stimuli that most accurately reflected the two conditions, namely, appeal to gains or appeal to 

losses. After determining the most effective stimuli, two participants were asked to rate each clip 

on a scale of 1 to 7, with 1 representing loss and 7 representing gain. Cohen’s kappa (k) was used 

to determine if there was agreement between the raters on whether each Survivor clip and 
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Advertisement effectively portrayed an appeal to gains or an appeal to future losses. The kappa 

statistic is often used to test interrater reliability, which is used to represent the extent to which 

the stimuli in the study correctly represented the variables measured (McHugh, 2012). Moderate 

agreement was found between the two raters’ judgements, k = .513, p < .0005 (El Emam, 1999). 

 

Experimental Design 

In this within-subjects study design, participants were exposed to 24 trials of 4 possible 

broadcast Content:Advertisement pairing conditions (Gain:Gain (GG), Gain:Loss (GL), 

Loss:Gain (LG), Loss:Loss (LL)).  Participants were each exposed to 6 unique trials for each of 

the 4 pairing combinations. 

 

Responses from all 24 trials were collected across all explicit and implicit measures and averages 

per condition were compared using a 2X2 factorial within-subjects design in order to ascertain 

significant group-level differences across conditions. Factors included: (1) Survivor clip content: 

appeal to future gains (Gain) and appeal to future losses (Loss) and (2) advertisement content: 

Appeal to future Gain and appeal to future. The effects of context congruence were evaluated by 

randomizing the order of Survivor clips and ads and equally distributing them across the 

conditions. There were four conditions used in this study: Gain Survivor clip followed by Gain 

ad, Gain Survivor clip followed by Loss ad, Loss Survivor clip followed by Gain ad, Loss 

Survivor clip followed by Loss ad (Gain:Gain, Gain:Loss, Loss:Gain, Loss:Loss). ee Figure 2 for 

an overview of trial types. 

 

Figure 2: Breakdown of the 24 trials for each subject.   

 

  

Experimental Procedure 

 

A total of 24 participants from the New England region of the U.S. were recruited (12 Male, 12 

Female, ages 18-22 (M = 20.4, SD = 1.3) through posted flyers and online list-serves. Testing 

lasted approximately 90 minutes and participants incentivized with $20 for their time.  Upon 



Clark et Al. 09082020 

arrival to the laboratory, participants were told that the study explored the brain’s and body’s 

responses to experiencing various types of media and advertising content.  After obtaining both 

written and verbal consent to their participation in the study, participants completed the short 

form of the Edinburgh Handedness Inventory (Oldfield, 1971) to confirm participant’s right-

handedness. Self-report inventories were presented via desktop monitor using standard 

computer-based survey software (QualtricsProvo, UT). 

 

Fitting of Psychophysiological Apparati  

 

Following the completion of the preliminary questionnaire, participants were fitted with 

measurement apparati which included a 9-channel wet electrode array and a biometric 

measurement unit on the wrist of their non-dominant hand and earlobe. The 9-channel electrode 

array was the B-Alert X-10 Headset from Advanced Brain Monitoring, Inc. of Carlsbad, CA. 

The biometric unit was the Shimmer3 Sensor Unit (Shimmer3 GSR + PPG) from Dublin, 

Ireland.  

 

After a successful EEG impedance check, the participant went to the test area consisting of an 

enclosed desk comprising a 24” monitor and a standard Logitech keyboard and mouse. The 

experimenter then first ran each participant through an eye gaze calibration exercise using a 

series of dots presented on the desktop monitor. Eye gaze was measured using a Tobii X2-30 eye 

tracker for the duration of the experiment (Faro et al., 2010). Once the eye position calibration 

was successfully completed, the experimenter verbally read the task instructions which were also 

presented on the screen.  

 

Primary Task 

Before the presentation of the content, participants were asked to complete the Positive and 

Negative Affect Scale (PANAS) scale to collect data regarding his/her affective state 

immediately prior to test (Watson, Clark, & Tellegen, 1988). Following the PANAS, there was a 

10 second baseline period of measurement, and then participants began viewing content. During 

their viewing of the content, visual search behaviors, facial expressions, prefrontal asymmetry, 

and peripheral nervous system data were collected. Eye movements were recorded binocularly at 

30Hz using a non-contact (desktop-mounted) eye tracker (Tobii Pro X2-30, Stockholm, Sweden) 

and synchronized to biometric recordings for offline analysis. Facial expression information 

(FACET) was collected through an expression capture system in a standoff fashion from subject 

via a web camera attached to computer monitor from Emotient, (San Diego, CA). EEG 

prefrontal asymmetry was measured using the B-Alert X10 headset (Carlsbad, CA). All 

measures were captured and recorded through the iMotions integration platform/data acquisition 

system (iMotions, Copenhagen, Denmark/Boston, MA). 

 

Participants were presented with 24 trials of content as described above. Between each trial, each 

participant was asked to respond to three questions (listed below). See Figure 3 for the specific 

trial presentation timing. 

1. On a scale of 1-7 (1 being not at all intense and 7 being very intense), how would 

you rate this Survivor clip’s intensity?  
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2. Regarding the product just advertised, how much would you be willing to 

pay/donate for that item? (Please enter a numerical value, without any $ signs). 

3. How much or little can you identify with the characters in the ad? (Measured on a 

scale of 1-7, 1 being “very dissimilar to me”, 7 being “very similar to me”) 

 

 

 
Figure 3: Temporal presentation of each trial. 

 

Once the participant had finished viewing and rating all 24 trials, he/she was presented with a 

thank-you screen. The EEG and other sensors were removed. The participant then completed a 

post-experimental questionnaire, which included assessments of unaided and aided brand recall.  

Upon completing this final questionnaire, participants were debriefed and compensated $20 for 

their time.  

 

 

ANALYSIS AND REPORTING 

 

Overview 

The structure of our analysis consisted of three parts. First main effects of congruence on the 

brain and body measures used as proxies for attention and engagement as well as the four self-

report measures, ad recall, intensity rating, identification rating, and willingness to pay (WTP). 

Next, interaction effects between valence and congruence were assessed to determine if certain 

brain and body measures yielded significant results. Lastly, several multivariate regression 

analyses were then performed to determine the relationship, if any, between the brain and body 

measures and the four self-report measures. See Table 1 below for a list of all variables included 

in the analysis. All brain and body measures were captured across television content and 

advertising content.  Values statistically compared across conditions relate to the delta (change) 

in each measure from show content to ad content to determine relative change in each measure 

during ad and considering show content as a “baseline.” 
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Delta Fixation Duration 

Delta Fixation Rate 

Delta Pupil Dilation 

Delta Posture 

Delta FAA 

Delta FACET Positive 

Delta FACET Negative 

Delta FACET Neutral 

Delta GSR Peak Rate 

Delta GSR Peak Amplitude 

Delta GSR Power 

Identification 

Intensity 

WTP 

Ad Recall 

Table 1: List of variables used for analyses.  

Main Effects of Congruence 

Beginning with the main effect analyses, significant main effects for delta FACET positive, delta 

GSR peak rate, identification, and intensity were found.  
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For the delta FACET positive, the congruent pairing (GG and LL conditions) (M = .09) 

significantly differed from the incongruent pairing (GL and LL conditions) (M = -.08). Overall, 

congruent content elicited greater positive facial affect than incongruent alignment conditions.  

For the delta GSR peak rate, the congruent pairing (M = -0.46) significantly differed from the 

incongruent pairing (M = -1.13). This suggests a greater increase in arousal, as measured through 

skin response, occurred during the incongruent conditions.  This may be due to an autonomic 

response shift in reorienting to valences changes in framing from television content to 

advertisement.  

For the self-reported identification with main characters in the advertisements, the congruent 

pairing (M = 3.64) significantly differed from the incongruent pairing (M = 3.96). This suggests 

incongruent economic framing elicits greater identification with characters presented in the 

advertisements. 

For recall related to the television show clip’s intensity, the congruent pairing (M = 82.26) 

significantly differed from the incongruent pairing (M = 55.47). Congruent alignments increased 

recalled intensity of the show content preceding the advertisement. 

ANOVA  

To examine the interaction between congruence and valence, we used a two-way repeated 

measures ANOVAs to examine the data. The ANOVAs yielded significant interactions for delta 

fixation duration, delta pupil dilation, delta FACET positive, identification, and ad recall (see 

Table 2 for a compilation of the significant main effects and interactions).  

 

Variable Congruence Main Effect Interaction (Valence x 
Congruence) 

Delta_FixDur  F(1, 20) = 11.46, p <.001 

Delta_FixRate   

Delta_PupilD  F(1, 20) = 361.09, p <.001 

Delta_Posture   

Delta_FAA   

Delta_FACET_Pos F(1, 20) = 4.42, p < .05 F(1, 20) = 6.02, p = .02 

Delta_FACET_Neg  
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Delta_FACET_Neutral  

Delta_GSR_peak_rate F(1, 20) = 30.072, p < .01 

Delta_GSRpeak_Amp  

Delta_GSR_Power  

Identification F(1, 20) = 4.20, p = .05 F(1, 20) = 6.49, p = .02 

Intensity F(1, 20) = 24.11, p < .01 

WTP   F(1, 20) = 3.08, p < .05 

Ad Recall  F(1, 20) = 6.38, p < .05 

Table 2: Significant results for the main effect of congruence and the interaction between 

congruence and valence.  

Post-hoc comparisons 

Fixation Duration: To further analyze the significant ANOVA interactions, we conducted Post-

hoc comparisons using the Bonferroni correction. Post-hoc comparisons for delta fixation 

duration indicated that the mean score for the GG condition (M = 6.71, SD = 24.76) significantly 

differed from LG (M = 28.72, SD = 27.75); GL (M = -6.26, SD = 22.81) significantly differed 

from LG (M = 28.72, SD = 27.75); LG (M = 28.72, SD = 27.75) significantly differed from LL 

(M = 3.82, SD = 25.87), p = .02. This data shows that the largest mean delta fixation duration 

was found in the LG condition (M = 28.72), and this condition was significantly different from 

all other conditions. Considering fixation duration as a proxy for increased engagement with 

content, a loss clip followed by a gain ad produces the greatest increase in sustained attention on 

ad. Conversely, the LG condition was significantly different from the GL condition, which also 

had a negative mean (M = -6.26), suggesting an orthogonal decrease in engagement when gain 

content was followed by a loss ad. See Figure 4. 
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Figure 4: Average change in fixation duration increased significantly during gain-framed 

advertisements following loss-framed television content. 

Pupillometric response: Post-hoc comparisons for delta pupil dilation indicated that the mean 

score between all conditions significantly differed (GL and LG; GG and GL; GG and LL; GL 

and LG; GL and LL; LG and LL). A decrease in pupil dilation delta is used as a proxy for 

decreased cognitive workload. The greatest mean delta pupil dilation was found in the LG 

condition (M = -.71) which was significantly different from all other conditions. The second 

greatest delta was found in the GG condition (M = -.54). Both GG and LG show reductions in 

pupil dilation from content to ad may indicate that gain ads following any valence of content 

reduce cognitive workload. See Figure 5. 

 

 

Figure 5. Average change in pupil dilation decreased significantly during gain-framed 

advertisements following either gain or loss-framed television content. 
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Facial Affect Classification: Post-hoc comparisons for delta FACET positive indicated that the 

mean score for the GG condition (M = .24, SD = .44) significantly differed from LL (M = -.05, 

SD = .26). Delta FACET positive is a way of measuring the change in positive facial expressions 

from content to ad. The GG condition shows the highest mean positive change, which could 

indicate that gain-framed content may maintain a “kicker effect”, building up over time 

throughout viewing the content and ad. The LL condition had the lowest mean change (M = -.05) 

indicating that participants could start out with the expectation of a positive experience, which is 

then further decreased by the subsequent loss ad.  See Figure 6 for comparison of change in 

facial affect across alignment conditions. 

 

Figure 6. Average change in evidence value of facial affect during gain-framed advertisements 

was greatest following congruent, gain-framed television content. 

Identification with character in advertisement: Post-hoc comparisons for identification with ad 

characters indicated that the mean score for the LG condition (M = 4.35, SD = .94) significantly 

differed from the GG condition (M = 3.76, SD = .74), GL condition (M = 3.57, SD = 1.01), and 

LL condition (M = 3.51, SD = .83). The data also showed a main effect of congruence for 

identification. These results show that participants identified with ad characters significantly 

more in the LG condition compared to all other conditions. This indicates that individuals 

identify most with ad characters when loss-framed content is followed by a gain-framed 

advertisement. See Figure 7. 
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Figure 7: Self-reported identification with main character in advertisement was greatest in 

incongruent condition when economic valence occurred as loss-framed content followed by a 

gain-framed advertisement. 

Unaided Brand Recall: Post-hoc comparisons for ad recall indicated that the mean score for the 

GL (M = .84, SD = .12) condition slightly differed from LL (M = .71, SD = .23). This indicates 

that participants have better ad recall when gain content is followed by a loss ad compared to 

loss content followed by a loss ad. It is necessary to consider the fact that there existed no main 

effect of congruence condition for ad recall. The significant interaction suggests unaided brand 

recall is maximized in the GL condition.  See Figure 8. 

 

 

Figure 8: Self-reported unaided brand recall was greatest in incongruent condition when 

economic valence occurred as gain-framed content followed by a loss-framed advertisement. 
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Frontal Alpha Asymmetry:  Of note, the change in frontal alpha asymmetry differed across 

condition.  Ads preceded by gain-framed content yielded stronger increase in avoidance response 

at ad onset compared to ads preceded by loss-framed content.  Loss-framed ads following gain-

framed content elicited the greatest increase in avoidance compared with other alignment 

conditions. In line with loss aversion, the relative increase in avoidance following gain framed 

content is strongest for loss-framed advertisements, which is orthogonal to the increase in 

avoidance response for gain framed content following loss-framed compared to loss-framed ads 

See Figure 9.  

 

 

Figure 9. Change in FAA values from television show content baseline to advertising onset.  

Greater negative values indicate an increase in “avoidance” response during advertisement 

viewing. 

 

Regression Analysis 

A multivariate regression analysis was conducted to identify the effects of the conditions overall 

and each condition individually on five dependent variables (ad recall, WTP, intensity, 

identification, and delta fixation duration). See Table 3 for the significant results of the overall 

regressions and Table 4 for the significant results of the regressions by condition.  

Ad recall shows a significant positive correlation with delta GSR peak amp overall and in the 

GG condition. GSR peak amp indicates the strength of arousal, therefore as the strength of 

arousal increases ad recall also increases, and this is heightened when gain content is followed by 

a gain ad.  

Willingness to pay shows a significant positive correlation with delta fixation rate overall and in 

the LL condition. Fixation rate can be indicative of increased activity within the stimuli and that 
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participants are consuming more of the information, suggesting that, when participants are taking 

in more of a scene or ad, willing to pay increases for the product advertised.  

Intensity shows a significant positive correlation with delta pupil dilation across all conditions. 

Pupil dilation is used as a proxy for cognitive workload, suggesting that, as the perceived 

intensity of the content increases, cognitive workload also increases overall.  

Identification shows a significant positive correlation with delta pupil dilation and delta fixation 

duration. Delta fixation duration is also positively correlated with identification in the LL 

condition. Fixation duration is used as a proxy for increased engagement with content. This 

suggests that, as participants identify more with ad characters, ad engagement increases, 

specifically in the LL condition. In the GG, delta FAA significantly predicted identity. Delta 

FAA also explained a significant proportion of variance in identity R2 = .26, F(1, 19) = 6.62, p = 

.02. 

 

Delta fixation rate shows a significant positive correlation with delta pupil dilation, delta fixation 

duration, WTP, and intensity. By condition, delta pupil dilation and delta fixation duration are 

positively correlated with delta fixation rate in the GG condition. WTP is positively correlated 

with delta fixation rate in the LL condition.  

 

Recall Delta GSR Peak Amp 

r = .34, r^2 = .11 

WTP  Delta Fixation Rate 

r = .24, r^2 = .06 

Intensity Delta Pupil Dilation 

r = .37, r^2 = .14 

Identification Delta Pupil Dilation 

Delta Fixation Duration 

r = .35, r^2 = .10 

Delta Fixation Rate Delta Pupil Dilation 

Delta Fixation Duration 

WTP 

Intensity 
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r = .61, r^2 = .37 

Table 3 Significant overall regression results.  

 

 

 

 

 

 

 

 GG GL LG LL 

Recall Delta GSR Peak 
Amp 

r = .76, r^2 = .58 

   

WTP   Delta Fixation 
Duration 

r = .54, r^2 = 
.29 

Delta GSR Peak 
Amplitude 

r = .50, r^2 = .25 

Delta Fixation 
Rate 

r = .30, r^2 = .30 

Intensity Delta GSR Peak 
Amp 

r = .46, r^2 = .20 

 Delta Posture 

r = .57, r^2 = .32 

 

Identification Delta FAA 

(r = .51, r^2 = .26 

Delta GSR 
Peak Rate 

r = .49, r^2 = 
.29 

 Delta Fixation 
Dur 

r = .55, r^2 = .30 

Table 4 Significant regression results by condition.  
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DISCUSSION 

 

In this study, the researchers sought to understand the relative impact of media context 

alignments as a function of both alignment congruence and economic valence across alignments.  

This research iteratively built on prior work in the realm of context effects while also utilizing a 

unique approach in our inclusion of loss aversion and the framing effect. Specifically, by framing 

our stimuli in terms of perceived loss or gain, we were able to operationalize the presence of loss 

aversion as a function of congruence and valence. By utilizing multiple in-moment measures in 

conjunction with traditional response measures, results from this research corroborate findings 

from earlier studies regarding the effects of context alignments. In addition, we observed novel 

findings with respect to the operationalization of loss aversion. As such, this study contributes to 

an overall understanding of context effects and congruence between TV content and ensuing 

advertising. 

Hypotheses Review 

Reviewing the hypotheses in light of the results, Hypothesis 1 is supported in that several in-

moment and post-task differences were found as a function of contextual alignment variations 

across television content and advertisement as a function of congruence in economically 

operationalized context alignments.  Though not significant, mild increases in average view 

durations during advertisement were found in congruent pairings as well. Addressing Hypothesis 

1a, the main effect of congruence significantly increased positive affect during advertisements 

and increased recalled intensity for show content preceding ads that was congruent with its 

economic framing.  Conversely, supporting Hypothesis 1b, incongruent alignment contexts were 

shown to elicit greater peak rate of visual fixations during ad, which could suggest either that 

participants took in more of the advertisement, or lacked extended engagement with any one 

element in the advertisements. Incongruent contexts also significantly increased identification 

with the main character in the advertisement, which may have resulted from a reorienting of 

attention to a change in the economic framing of the content. 

 

Hypothesis 1c is supported as well, in that several changes in responses were found as a function 

of the interaction of economic valence framing and congruence. Specifically, congruent gain 

framed content alignments (GG) produced the greatest increase in engagement as measured by a) 

a) increased positive affect during advertisement, b) decreased cognitive load defined by change 

in pupil dilation, and c) increased average fixation durations during ad. Conversely, the 

effectiveness of incongruent Content:Advertisement alignments varied by economic valence.  

Specifically, Gain-framed content preceding Loss-framed advertisements (GL) elicited a 

significant increase in unaided brand recall compared to all other conditions.  Orthogonally, 

Loss-framed content preceding Gain-framed ads (LG) were shown to elicit significant increases 

in fixation duration (engagement) as well as decreases in mental workload during advertisement. 

This interaction also elicited significant increases in the identification with main character in 

advertisement.  These results suggest that incongruence can also be an effective means to 

increase positive in-moment consumption, but only when there is an alleviation of the need to 

consider future loss during advertisement consumption. 
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Considering the change in pupillometric response during ads as a proxy for cognitive workload, 

or mental effort, Hypothesis 2 is supported across all conditions in that increases in cognitive 

workload during advertisement were positively correlated with recalled intensity of television 

content. That is, greater mental workload during ad predicted greater recall of television show’s 

intensity.    

Interestingly, Hypotheses 3-5 were supported to some extent across varying framing alignments, 

but only within the overall congruent alignment conditions. Specifically, Hypothesis 3 is 

supported in the LL alignment framing condition only, as longer average fixation durations 

during advertisement viewing significantly predicted increases in post-viewing ratings of 

relatability to characters in advertisements. Hypothesis 4 is also supported in this LL condition 

only, as increases in rate of visual fixations during advertisement viewing predicted increases in 

post-viewing ratings for willingness to pay for promoted products in advertisement. Hypothesis 5 

is supported in the GG alignment framing condition only, in that peak autonomic arousal level 

increases predicted increases in unaided brand recall post task.   In-moment responses captured 

during incongruent alignment conditions did not predict post-task self-reported responses. 

In summary, congruent alignments were more effective in predicting recall and anticipated 

behaviors. Specifically, congruently Gain framed content maintains greatest brand recall, 

whereas congruently Loss framed content elicited greater increases in more subtle success 

metrics, such as the audience’s ability to identify with characters in advertisement as well as with 

the show content preceding the ad. Incongruent alignments can be effective however, but only 

when gain framed advertisement content follows loss-framed television content. This scenario 

allows for a positive engagement during advertisement based on the change of economic 

framing, along with a release of cognitive and affective effort in anticipating potential future 

losses elicited during television content consumption.  

 

LIMITATIONS AND FUTURE RESEARCH 

 

Contextually relevant ads will become ever more important, as the consumer today is bombarded 

with continued increases in ad content across a variety of channels and mediums. This study 

provides a relevant basis for future analysis of this topic, and also contains some limitations that 

are important to consider for future study. First, this study included a relatively small sample size 

(N = 24), however given multiple trials of each condition, the within-subjects design and nature 

of relative comparisons across changes in moment measures maximized comparisons across 

condition. Further, participant data were captured from a narrow audience segment, which 

skewed toward GenZ aged participants. As such, results may not generalize across older age 

cohorts. That said, this audience segment is a key target for advertisers and maintains the greatest 

opportunity for longitudinal study. This study aimed to build on past studies of context effects by 

including the use of EEG to measure frontal alpha asymmetry (FAA), but did not find significant 

results in FAA data captured. Perhaps FAA is not sensitive to measure one’s motivation to 

approach or avoid a stimulus with our gain and loss-framed conditions.  Both scenarios may have 

elicited a similar change in the motivation to engage with advertising content, though the 

underlying motivation to engage with advertisements across different alignment scenarios may 

differ. 
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IMPLICATIONS 

 

The authors believe this research has generated a foundational contribution to the field of 

contextual advertising research. Our study demonstrates the importance of in-moment brain and 

body measures as critical metrics in advertising research.  The contextual alignment and 

economic framing conditions used here elicited changes in both in-moment and post-

consumption metrics related to attention and engagement as well as those related to recalled and 

anticipated behaviors.  The study also established that the importance of measuring real-time 

changes in attention, engagement and emotional affect related to different types of contextual 

alignments as they relate to an economically framed valence. Future studies using probabilistic 

matching of data identified and classified from sentiment analysis matching algorithms weighted 

by economic framing may allow for greater specificity in programmatic ad purchasing 

algorithms. Further research on contextual alignments across content and advertising is 

warranted to validate ‘return on ad spent’ (ROAS) given the bounded nature of content defined 

in simple economic terms. 

 

APPENDIX 

 

Measurement Devices and Measures 

 

EEG 

B-Alert X-10 Headset: The B-Alert X10 headset (Advanced Brain Monitoring, Inc., Carlsbad 

California, USA) was used for the wireless recording of electroencephalographic (EEG) and 

electrocardiographic (ECG) data.  The headset included a strip with nine EEG sensor sites in the 

frontal (Fz, F3, and F4), central (Cz, C3, and C4), and parietal-occipital (POz, P3, and P4) 

regions, as well as four other separate electrodes. Two electrodes were placed on the mastoids 

and served as references for the EEG, and two were placed on the clavicle bone and collected 

ECG signals. The ECG signals were later used to compute heart rate variability (HRV). Overall, 

the headset collected signals from its sensors at a frequency of 256 Hz. The data was then sent to 

a computer via Bluetooth. The system used a custom USB dongle to communicate using the 2.4 

GHz band. After the study was over, all of the collected data was transferred to another computer 

and processed using the R and Matlab programming languages. 

 

Biometrics 

Shimmer3 Sensor Unit: The Shimmer3 sensor unit (Shimmer3 GSR + Unit; Shimmer, Dublin, 

Ireland) was used to record the participants’ heart rate (HR) and Galvanic Skin Response (GSR). 

The unit included a strap that was fitted to the participant’s wrist, two GSR sensors placed on the 

middle and index fingers of the left hand, and a photoplethysmogram (PPG) sensor clipped to the 

left ear lobe. The GSR sensors recorded baseline skin conductance levels (SCL), as well as skin 

conductance responses (SCR) to stimuli. The PPG sensor used light transmitters and receptors to 

measure the blood volume coursing through blood vessels, and common signal processing 

techniques were used to detect individual heart beats in beats per minute (BPM).    

 

Eye Position 

Tobii X2-30: Once the participants were wearing the headset and the sensor unit, they were taken 

to a small booth that consisted of an enclosed desk, a computer keyboard, and a 25’’ computer 
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desktop equipped with a Tobii X2-30 eye tracker (Tobii AB, Stockholm, Sweden). The Tobii 

X2-30 eye tracker is specialized for capturing gaze points, and has an accuracy of 0.4°, a 

precision of 0.32°, and a gaze sampling frequency of 30 Hz. In order to calibrate the device, 

participants performed an eye-gaze exercise in which they focused on a red circle as it zoomed in 

on a series of nine dots. The software program iMotions (iMotions, Copenhagen, Denmark) was 

used to present this exercise. iMotions was also used to measure and record EEG, GSR, eye-

tracking, and heart rate measurements during the following Benchmark and Product Evaluation 

Tasks (see below). 
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