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Abstract 
A set of cognitive biases that have been associated with functional asymmetry of the brain’s 

hemispheres are framing effects. The attribute framing effect is when valenced descriptive 

messages – “frames” – influence judgements towards the topic of the message consistent with 

the valence of the frame. Evidence suggests that information processing in the right hemisphere 

contributes to framing effects. Double Filtering by Frequency (DFF) theory asserts that the 

hemispheres are biased to process sensory information based upon relative frequencies, with the 

right hemisphere dominantly responding to stimuli containing relatively lower frequencies. 

Previous work links differential processing by the right hemisphere, through exposure to 

relatively lower frequency stimuli, as a method of strengthening framing effects. Specifically, a 

method in which the lower range of audio frequencies in the voice of a spoken message are 

selectively amplified relative to the higher frequencies, has been shown to increase the effect of 

attribute framing. The present study aimed to extend this research on the attribute framing effect 

through the usage of selective auditory frequency amplification (SAFA). Utilizing a task- 

irrelevant mode of presenting the auditory stimulus, it was hypothesized that music containing a 

selectively amplified relatively lower range of frequencies would activate the right hemisphere 

relative to the left. Because the right hemisphere may be more responsive to effects of framing, 

presentation of relatively lower frequencies was expected to enhance the framing effect via right 

hemisphere activation. The current work does not find support for the usage of task-irrelevant 

SAFA to increase the effect of attribute framing. Potential reasons for the findings are discussed. 
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Attribute Framing Effect as a Function of Selective Auditory Frequency Amplification 

Framing Effects 

The framing effect is a psychological phenomenon underlying decision making, in which 

the wording used in a message impacts the way people feel about the subject. Context and choice 

of words used – the “frame” – leads people to conceptualize the subject in a particular way 

(McCormick & Seta, 2012). First described by Tversky & Kahneman (1981), the effect was 

presented through the idea of a “decision-frame” in which people based their decisions upon 

subtle differences in language usage that are unconsciously perceived. Perceived potential 

outcomes of decisions are thus based upon the impression given about the choices by the 

wording of the options. An option that is described in a positive manner will be preferable to a 

decision-maker because it evokes a positive association and seems more attractive 

(Krishnamurthy et al., 2001). A meta-analysis of over 200 studies of decision-making and 

framing found that the framing effect is a reliable psychological phenomenon across various 

research designs with small to moderate effect sizes (Kuhberger, 1998). 

While most early studies of the framing effect focused on the context of risky decision 

making, it was later proposed that there are variations of the framing effect. Levin, Schneider, & 

Gaeth (1998) suggested three distinct types of framing – risky-choice, goal framing, and attribute 

framing. Risky choice framing involves options for a decision that vary in their level of potential 

risks. The classic example of risky choice framing, upon which subsequent research on the 

framing effect is built upon, is known as the “Asian disease problem” (Tversky & Kahneman, 

1981). In this study, a situation was presented in which a new disease was expected to arise in 

the U.S. and kill 600 people – participants had to make a choice between two programs that were 

proposed to fight the illness. In the first condition (N = 152), the risk averse scenario, the 

described options were that Program A would save 200 people – not mentioning the 400 
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guaranteed deaths – while Program B expected only 1/3 of a chance of saving all 600 people, 

with a 2/3 chance of saving none of them. 72% of participants chose Program A – avoiding the 

risk of all of the people dying was more attractive than the possibility of saving all of them. In 

the second group (N = 155), the risk-taking condition, Program C would lead to 400 people 

dying while Program D had a 1/3 chance of no one dying, with a 2/3 chance that all 600 would 

die. 78% of participants chose Program D –when framed this way, the 1/3 chance of no deaths is 

more attractive than a guarantee of 400 deaths. As illustrated by the study, people are more likely 

to be more averse to risk when the presented options are framed in terms of gains, such as lives 

saved, rather than losses, such as lives lost. 

The second type of framing effect is goal framing, which presents target behaviors for 

which people must state their willingness to participate, with the frame focusing on the potential 

consequences of either performing or not performing the action. For example, this effect has 

been demonstrated in the context of choosing health behaviors. In work (Detweiler et al., 1999) 

on goal framing’s effect on intended sunscreen usage utilized four types of messaging describing 

outcomes of using sunscreen: benefits gained, benefits not gained, negative consequences not 

gained, and negative consequences gained. This line of research found that the most effective 

messaging in promoting sunscreen usage were the two that emphasized gaining. In the goal 

framing effect, people are more likely to perform a behavior when they a message highlights 

what they might gain from doing so, rather than what they would potentially lose. 

The final type of framing effect, attribute framing, consists of a specifically worded 

message, describing a certain characteristic of a subject for which one must display preference. 

The description highlights either positive or negative attributes of the subject and tends to 

generate associations towards it – positively described attributes evoke a higher preference 

towards the subject while negative attributes arouse negative associations towards it. The 
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attribute framing effect has been demonstrated in consumer research – when a meat product is 

advertised as being “75% lean,” customers react more favorably towards the product than a 

product advertised as “25% fat” regardless of the fact that both of these products have the exact 

same percentage of fat (Levin & Gaeth, 1988). People tend to be more attracted to the option 

when it is perceived as being described more positively rather than negatively. Because of the 

potentially persuasive nature of the attribute framing effect, it may have applicative value and 

thus, researchers have explored methods to potentially enhance this effect. In designing their 

investigations, researchers have utilized cerebral lateralization to their advantage. 

Cerebral Lateralization 
 

Cerebral lateralization refers to the fact that the two hemispheres of the brain are 

asymmetrically specialized for different functions (Sperry, 1974;1982). Certain lateralized 

cognitive processes, such as hemispheric differences in information processing, are potentially 

linked to framing effects. 

An aspect of the processing of information that is potentially linked to framing effects is 

belief-updating. It has been hypothesized that the right hemisphere is associated with the ability 

to integrate newly learned information into one’s belief system (Ramachandran, 1995). This 

hypothesis was supported by findings from patients with anosognosia. Some people with 

anosognosia have incurred damage to their right parietal lobe, causing paralysis of their body on 

the left side, but are unable to acknowledge or accept their condition. This neurological 

phenomenon is believed to arise due, in part, to a deficit in right hemispheric processes. This was 

demonstrated through a study of three sets of experiments where four individuals with 

anosognosia answered questions that were designed to elucidate unconscious knowledge of their 

physical deficits. When explicitly reminded of their paralysis, patients began to continue to deny 

reality or make rationalizations for their inability to use both hands such as, “I have never been 
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very ambidextrous.” This may be because the right hemisphere acts as an “anomaly detector,” – 

when confronted with events or facts that contradict beliefs, processes of the right hemisphere, 

facilitate updating prior beliefs with new knowledge. Thus, Ramachandran (1995) suggested that 

individuals with damaged right hemispheres lack a component of information processing that 

does not allow them to fully process new information. When presented with the new information 

that their body cannot move the way it once had, they are unable to assimilate this knowledge 

due to the damaged right hemisphere’s inability to update their prior belief about their body. 

Echoing these earlier findings, work done with paralyzed patients who similarly suffered from 

unilateral right hemisphere damage were also unable to update their belief that they could 

perform a behavior with their paralyzed limbs regardless of witnessing the fact that they were 

failing the task (Marcel et al., 2004). 

These studies support the notion that the right hemisphere is important in shaping 

conscious knowledge through integration of new information. When one is presented with a 

valenced frame about a subject – one highlighting only either a positive or negative feature – this 

information either supports or updates existing beliefs via the “anomaly detector” of the right 

hemisphere (Ramachandran, 1995), which potentially impact the attitudes or judgements that one 

has towards the subject of the frame. This supports that framing effects may occur, partly, 

through belief-updating, as individuals update their belief about a subject based upon framed 

information with which they are presented. 

Theories underlying the cognition involving decision-making may also help to explain 

how framing effects arise. The dual-process model of cognition theorizes that there are two 

separate systems of information processing that are involved in decision making – the first 

system involves automatic processing relying upon contextual and emotional cues while the 

second system involves logical deliberation (Mukherjee, 2010). Guo, Trueblood, & Diederich 
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(2017) provided evidence that framing effects occur under the first, automatic system of 

cognition by showing that framing is enhanced under the pressure of time, supporting that the 

effect likely relies on automatic decision making. Additionally, it has been found that framing 

effects still occur under distraction conditions, providing evidence that the effects arise from the 

automatic processing of information. Instead of deliberating about what options truly mean, the 

frame is used as a reference to quickly make a choice. It has been indicated that the right 

hemisphere is predominant in inferring meaning using context when processing language 

(Brownell et al., 1992; Beeman, 1993; Goel et al., 2007). The right hemisphere, thus, may be 

differentially involved in contributing to the effects of framing as it parses meaning and makes 

an automatic evaluation or decision based on the readily available information that has been 

given. This is a possible reason why the framing effect is seen when the right hemisphere is 

preferentially activated and not as prevalent the left hemisphere is more active (McElroy & Seta, 

2003; 2004). 

Handedness 
 

A characteristic stemming from cerebral lateralization that has been associated with 

information processing is handedness. The hand that individuals use to complete everyday tasks, 

such as writing or opening a jar, may give insight to their brain’s organization. Research has 

found that those who use a mixture of both hands rather than either predominantly right or left 

have an enhancement of right hemispheric cognition, which has been attributed to an increase in 

communication between the hemispheres allowing for an increased access to processes of the 

right hemisphere. Individuals who are more inconsistent with their hand usage have shown an 

increase in being persuaded into updating their beliefs, an aspect of information processing that 

is lateralized to the right hemisphere (Christman et al., 2008; Prichard, Propper, & Christman, 

2013). 
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Handedness has been specifically linked with framing effects. In the context of the classic 

Asian disease problem, those who use their hands inconsistently were found to be more 

susceptible to the effect of bias in making risky decisions when the options were framed as risk- 

taking rather than risk-averse (Stein, 2012). Additionally, Jasper, Woolf, & Christman (2014) 

found that inconsistently handed people were more likely to be affected by the frame of a health- 

related message. 

Handedness differences in framing effects provide additional evidence that this cognitive 

bias may be lateralized to the right hemisphere. The association between mixed-handed 

individuals with increased access to right hemispheric cognition, as well as to an increase in 

framing effect, lends further support that the right hemisphere is biased to process information in 

such a way to contribute to the effects of framing. 

Double Filtering by Frequency Theory & Hemispheric Activation 
 

Cerebral lateralization has been theorized to apply to the processing of sensory 

information based upon relative frequencies (Sergent, 1982). Double Filtering by Frequency 

(DFF) theory proposes that at the first level of processing, task-relevant visuospatial and auditory 

information are filtered by both hemispheres. Subsequently, this information is then filtered 

again, asymmetrically, as the hemispheres have a predisposed sensitivity based on differences in 

frequency of the information. Within this framework, the right hemisphere is more sensitive 

towards processing relatively lower frequency sensory information while the left hemisphere is 

more inclined towards processing relatively high frequency information (Ivry & Lebby, 1993). 

Therefore, when either hemisphere is exposed to relatively higher or lower frequency 

information, that hemisphere and its related processes may become more active than the other. 

This exposure to relative differences in frequency is a potential method of selectively 

activating either hemisphere to enhance processes that have been shown to be lateralized. The 
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literature contains evidence that researchers have been able to activate either hemisphere relative 

to the other through presenting individuals with certain stimuli or behavioral tasks. This has 

allowed for the exploration of the relationships between the hemispheres and cognitive functions. 

For example, it has been demonstrated through electroencephalography (EEG) that performing 

both simple arithmetic, as well as complex mathematical tasks (Hamid et al., 2011), 

differentially activates the left hemisphere due to the left hemisphere’s differential involvement 

in solving such problems (Molina del Rio et al., 2019). This type of hemispheric activation-task 

performance relationship has been demonstrated on multiple domains, including episodic 

memory retrieval and economic decision-making. Researchers have found that unilateral hand 

clenching may activate the contralateral hemisphere and these associated processes and functions 

(Harle & Sanfey, 2016; Propper et al., 2013). 

Selective Auditory Frequency Amplification & Framing Effects 
 

As discussed, the right hemisphere of the brain has been linked to processes that 

potentially contribute to framing effects. Researchers have empirically investigated the 

relationship between the right hemisphere and framing effects through methods utilizing the 

tenets of DFF theory. 

Gallagher & Dagenbach (2007) studied risky-decision framing, employing a method of 

auditory stimulation containing relative frequency differences. In this work, participants were 

verbally presented with the classic Asian disease problem (Tversky & Kahneman, 1981) to both 

ears through headphones. On the audio, there was a triple layering of tracks – the original track, a 

second track, and white noise. The second track differed based on condition – the audio 

presented to the relatively lower frequency group had a second track consisting only of the 

higher frequencies (above 2411 Hz) of the same voice speaking a list of random words while the 

audio track for the relatively higher frequency group consisted only of the lower frequencies of 
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this voice (frequencies above 798 Hz were removed). This method of layering had the effect of 

creating a relatively higher or lower frequency of the central message compared to the second 

voice. The white noise served the purpose of acting as the first stage of information filtering. 

Under DFF theory, the white noise would act as not being relevant to the task and would be 

filtered out. Subsequently, during the second stage of filtering, the relatively lower frequency 

information would be directed to processing by the right hemisphere. 

The result (Gallagher & Dagenbach, 2007) was that those in the relatively higher 

frequency group did not display the risky decision framing effect while those in the relatively 

lower frequency group showed this effect. The findings of this study provide evidence that, given 

the ideas proposed by DFF theory, the right hemisphere differentially contributes to the effect of 

framing because framing effects occurred when the right hemisphere was differentially activated 

through presentation with an amplification of relatively lower frequency audio. 

The method that was used by Gallagher and Dagenbach (2007) can be referred to as 

selective auditory frequency amplification (SAFA). In SAFA, tracks of audio are layered to 

create an effect of amplifying the selected range of frequencies relative to the original track of 

audio. Following the DFF theory, right hemispheric processing is relatively activated when 

lower frequencies are amplified. Thus, when relatively lower frequencies are amplified through 

SAFA, right hemisphere activity is enhanced, thereby stimulating cognitive processes of the right 

hemisphere. 

McCormick and Seta (2012) altered the methodology of the previous study (Gallagher & 

Dagenbach, 2007) to extend the findings to attribute framing. In the previous study, the audio 

that participants heard contained a layering of 2 tracks of voices embedded within white noise. 

McCormick and Seta (2012) instead heard one voice that had certain ranges amplified, which 

enhanced real-world applicability. Participants were presented with a spoken message – one 
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group heard ground beef described as 85% lean while the other group heard it described as 15% 

fat. They were asked to indicate which item in a pair of associates, such as good tasting or bad 

tasting, they were most likely to associate with 85% lean ground beef, the positive condition, or 

15% fat ground beef, which served as the negative condition. Preference responses were given 

on a 10-point Likert-type scale. Consistent with the attribute framing effect, the researchers 

hypothesized that the positively framed message describing ground beef as 85% lean would 

evoke more positive associations towards the beef than the participants hearing the beef 

described as 15% fat. 

The audio of the message that participants heard (McCormick & Seta, 2012) was edited 

based on the SAFA method used by Gallagher and Dagenbach (2007). Two audio tracks were 

layered – the original track, which contained all frequencies of the voice speaking the message, 

and a second track which contained only either the lower range of frequencies, between 80 Hz 

and 2080 Hz, or the higher range of frequencies, between 2080 Hz and 4080 Hz. Consistent with 

the DFF theory, as well as with previous findings associating framing effects with the right 

hemisphere, it was hypothesized that selectively amplifying the lower range of frequencies, thus 

activating the right hemisphere, in the voice speaking the message would evoke stronger positive 

evaluations of the ground beef as compared to those that heard the selectively amplified higher 

range of frequencies. Overall, the researchers expected that participants hearing the positive 

frame, 85% lean ground beef message, containing relative amplification of the lower frequencies 

would have the strongest positive preference towards the ground beef. The findings of the study 

supported the hypothesis because there was an interaction between framing of the message and 

the auditory manipulation. When lower frequencies were relatively amplified, purportedly 

activating the processing of the right hemisphere, the framing effect occurred -- those reading the 

more positive description rated the ground beef more positively and those reading the negative 
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description rated the ground beef more negatively. When the higher range of frequencies were 

relatively amplified, there was no support for the framing effect with significant difference 

between those in the positive and negative conditions. This provided further supported for the 

usage of the SAFA method in enhancing framing effects. 

Task-Irrelevant Stimulation & Attention 
 

Under the DFF theory, the first level of the processing of information occurs when 

attention is directed to task-relevant information. Then, from there, information is biased to be 

processed differentially by the hemispheres based upon its relative frequency. However, this 

theory does not address processing of information that is not directly relevant. Does relative 

frequency of a task-irrelevant stimulus impact its processing in the same way as task-relevant 

stimuli? 

Theories about attention state that when there is an increase in cognitive load, a person is 

more likely to be distracted by distractors (Lavie, 2010). This is because, due to the demands of 

cognition, there is a reduced ability to filter relevant from irrelevant information and maintain 

control of full attention towards the primary task. When the task itself is more cognitively 

demanding, the processing of the irrelevant stimulus is increased. However, under a lower 

cognitive load, the processing of the stimulus is decreased because there is a capacity for 

cognitive control to maintain attention towards the task (Lavie, 2005). Following the load theory 

associated with cognition, task-irrelevant stimuli are processed by the brain even during 

cognition of a separate task. 

When a musical task-irrelevant was presented simultaneous to a task of reading 

comprehension, neural potentials as visualized by electroencephalogram (EEG), were higher 

when background music was present as compared to when it was not present (Du et al., 2020). 

This suggested that the background music was processed despite not being relevant to the 
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primary reading task. Additionally, research has demonstrated that when attention was required 

in a visual tracking task, concurrent irrelevant auditory stimuli were processed. EEGs showed 

that there were spikes of peaks of neural potentials consistent with the processing of the sounds 

(Zhang et al., 2006). These finding supports that even across sensory modalities, stimuli are 

processed even when not relevant to the primary task. As such, it is supported that task-irrelevant 

auditory stimuli are processed despite conscious attention being directed to a primary cognitive 

task. Therefore, there is potential value in directly investigating whether the assumptions of DFF 

theory extend to task-irrelevant auditory stimuli. 

The Current Study 
 

The current study seeks to replicate and extend the findings of McCormick & Seta (2012) 

to a novel, task-irrelevant usage of the SAFA method to examine a potential route of 

strengthening the effects of attribute framing via differential hemispheric activation. If this 

method is supported by the current work, it would extend the idea of DFF theory to frequencies 

of task-irrelevant auditory information. This method of SAFA would also provide researchers an 

approach to differentially activating the hemispheres without requiring conscious, focused 

attention to a stimulus. 

From the original study, modifications were made in the mode of presentation of the 

stimulus, making it irrelevant to the framing task. The original study used a speaker’s voice to 

present a framed message, with SAFA used on the audio. This served to differentially activate 

the hemispheres by submitting them to the auditory stimulus, which also contained the framing 

task. However, in the present study, hemispheric activation was indirectly promoted with 

instrumental music containing SAFA playing through speakers, rather than having a message 

spoken through headphones. Instead of listening to the attribute frame task being spoken, 

participants read the message while the music played in the background, centrally presented. 
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This music had a selected range of frequencies relatively amplified. Thus, the auditory stimulus 

was irrelevant to the actual task of rating the ground beef based on the descriptive message. 

It was hypothesized that listening to music with relatively lower amplified frequencies 

would differentially activate the right hemisphere as compared to hearing either relatively higher 

selectively amplified frequencies or music with no amplified frequencies. Thus, participants in 

the relatively lower SAFA condition were expected to display a stronger attribute framing effect 

than those in the relatively higher SAFA condition as well as the control group. It was also 

predicted that participants reading the 85% lean ground beef (positive) frame were expected to 

rate the ground beef more favorably than those reading the 15% fat ground beef (negative) 

frame. Overall, it was predicted that there would be an interaction between SAFA and the 

attribute frame. 

Method 
 
Participants 

 
A total of 60 participants (14 men, 46 women) between the ages of 18 and 42 (M= 20.56, 

SD = 3.64) participated in this study. Participants were randomly assigned to one of the six 

conditions. Data was collected from each of the participants individually in separate laboratory 

rooms. Recruitment of participants occurred via the SONA system, between September 2019 and 

March 2020, from a pool of undergraduate psychology students at Montclair State University. 

Data collection was intended to continue until May 2020; however, due to the global COVID-19 

pandemic, this collection was prematurely terminated. Therefore, sample size did not reach the 

intended level for robust statistical power. 

Inclusion criteria noted that only adults, aged 18 and up, with self-reported normal or 

corrected-to-normal hearing were able to participate in the study. Participants received class 

credit for their participation. In accordance with Montclair State University Institutional Review 
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Board, informed consent was obtained from each participant prior to the start of the experiment. 

Participants completed a demographics questionnaire that included their age and sex. Participants 

also completed the Edinburgh Handedness Inventory to obtain information about their 

handedness (Oldfield, 1971). As data collection did not continue as originally intended, no 

individuals were excluded from analysis based on handedness, to avoid further limitations on 

statistical power. 

Materials 
This study used desktop computers, Dell OptiPlex 7020 i7 with intel HD graphics and 

Dell P2014H 17-inch screen monitors. Participants were told that music would be playing in the 

background. An instrumental song, Ballade Op. 19 (Fauré, 1881), was presented through the 

computer’s speakers, without headphones, at volume level 38 via RealPlayer. The song is 

approximately 14 minutes in length and played on a seamless loop to avoid interruption to the 

audio. The song had any of the frequencies below 80 Hz and above 4080 Hz removed from the 

range of frequencies. Using Version 2.4.2 of Audacity(R) software (Audacity, 2020) to edit the 

sound files, selected frequencies were amplified, depending upon experimental condition. 

Amplified frequencies were constructed by layering a second audio track that contained only 

either high (2080-4080 Hz) or low frequencies (80 Hz- 2080 Hz) from the same song onto all 

frequencies of the original audio track. Following the previous work (McCormick & Seta, 2012), 

the relatively higher frequencies were amplified a maximum of 12 decibels more than the lower 

frequencies to ensure there was no perceived volume difference. This method of track layering 

has the effect of amplifying the selected frequencies. The audio in the control condition only had 

frequencies below 80 Hz and above 4080 Hz removed but otherwise remained unchanged. 

The task consisted of assessing ground beef, based upon how it was described to them, 

through a measure of four items. This was the same measure used in previous work (Levin, 
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1987; McCormick & Seta, 2012). The four items were as follows: “How greasy or greaseless is 

85% lean/15% fat ground beef?”, “How good or bad tasting is 85% lean/15% fat ground beef?”, 

“How low or high in quality is 85% lean/15% fat ground beef?”, “How lean or fat is 85% 

lean/15% fat ground beef?” Each of the four items included either the 85% lean or 15% fat 

description of the beef, depending upon experimental condition. The items were on a 10-point 

Likert-type (1 = the “negative” descriptor, such as greasy or bad tasting, 10 = “positive” 

descriptor, such as greaseless or good tasting). Higher mean scores on this measure quantify a 

more positive appraisal of the ground beef. Participants were told to indicate their appraisal of 

the beef by clicking on the number, on the 1-10 range, that best represents how they felt about 

the beef. 

Procedure 
 

Participants were told that music would be playing in the background throughout the 

study. Participants read the instructions for the task. These instructions, similarly, used in the 

previous research (Levin, 1987; McCormick & Seta, 2012), were as follows: “We are interested 

in the associations or thoughts that come to mind when making consumer purchases. We are 

asking you to indicate which item in a pair of associates you are most likely to associate with a 

purchase of 85% lean/15% fat ground beef.” Participants in the positive frame condition heard 

the ground beef described as 85% lean while participants in the negative frame condition heard it 

described as 15% fat. Following the reading of the instructions, participants proceeded to 

perform the task on the computer via Qualtrics v.5 (Qualtrics, 2020) as the music continued to 

play in the background. 

Analysis 
The experiment employed a 2 [frame manipulation, beef framed either positively (85% 

lean) or negatively (15% fat)] x 3 [the music heard by each participant, having either low 
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frequencies (right hemisphere activation condition) or high frequencies (left hemisphere 

activation condition) amplified, or neutral with no selectively amplified frequencies] x 4 (the 4 

items eliciting ground beef evaluations as a within-subjects factor) factorial design. Participants’ 

evaluations of the ground beef, quantified by mean scores on the measure were the dependent 

variable. 

Data was analyzed using SPSS (IBM, 2019). An alpha level of .05 was used to determine 

significance. A 2 x 3 x 4 mixed analysis of variance (ANOVA) was conducted, with the four 

items of the measure examined as a within-subjects factor to examine the relationship between 

experimental manipulations and participants’ evaluations of the ground beef, and if this 

evaluation was consistent across the four items. A 2 x 3 analysis of variance was then conducted 

for each of the four items in the measure to determine the relationship between the manipulations 

and the evaluation on each item. Because evaluations on the measure showed high internal 

consistency, Cronbach’s α = .81, the scores were combined into a four-item composite score. 

The effects of the independent variables on this score were also examined via a 2 x 3 ANOVA. 

The analysis completed by McCormick & Seta (2012), in which the “fatty or lean” and “greasy 

or greaseless” items on the measure were combined and analyzed as a dependent variable via 

ANOVA. This was performed to replicate the previous study’s analysis and explore the 

relationship between current results and that of the previous study by McCormick & Seta (2012). 

Results 
 

In evaluating the beef as “greasy/greaseless”, there were no main effects or interactions, 

p > .05. In evaluating the beef as “good/bad tasting,” there were no main effects or interactions, 

p > .05. The analysis revealed that for the question asking participants to rating how “low or high 

quality” they found the ground beef, there was a significant main effect of attribute frame, F 
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(1,54) = 5.469, p = .023, ηp² = .092 (see Figure 1), whereby participants in the positive frame 

condition rated the beef as significantly higher in quality than those in the negative frame 

condition (see Table 1 for means and standard deviations). 
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On rating the beef as “lean or fatty”, there was a significant main effect of attribute 

frame, F (1, 54) = 5.539, p = .022, ηp²= .093 (see Figure 1), in which participants in the positive 

frame condition rated the beef as significantly more lean than those in the negative frame 

condition (see Table 1 for means and standard deviations). There was no interaction, p > .05. 

There were no main effects or interactions of SAFA or attribute frame on the composite 

evaluation of the ground beef, p > .05. Table 1 shows means and standard deviations for the 

composite evaluation. The mixed ANOVA had no significant main effects or interactions, p > 

.05. Analysis of the impact of the independent variables on the 2-item composite for the “greasy 

or greaseless” and “lean or fatty” items revealed no main effects nor interactions, p > .05. 

Means and standard deviations for this analysis are shown in Table 1. 
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Discussion 
 

The goal of this study was to examine previous findings (McCormick & Seta, 2012) 

about the activation of the right hemisphere through SAFA by attempting implementation of a 

novel presentation of the stimulus. To determine if hearing specific amplified frequencies, while 

reading a message, would be as effective in evoking a framing effect as listening to the same 

message being spoken with the same selectively amplified frequencies, this study implemented a 

novel technique of SAFA in task-irrelevant background music. The results of this study do not 

provide sufficient evidence that task-irrelevant SAFA enhances the attribute framing effect. 

There was support for the attribute framing effect itself, with medium-large effect sizes, 

providing evidence that the manipulation was successful. 

However, it is important to the integrity of the scientific method to address experimental 

limitations. The a priori ideal sample size was calculated via G* Power, using the large effect 

from the original study as reference (McCormick & Seta, 2012). With only 60 participants, this 

did not reach an optimal power of 95% (Faul et al., 2007), which would have required 100 

participants. The post-hoc power analysis using G*Power determined that the current study 

reached a statistical power of around 80%. Due to being underpowered, concrete generalizations 

cannot be drawn from this data. Future research must include a sufficient sample size. 

This study attempted to introduce a technique of indirect differential hemispheric 

activation through using task-irrelevant stimuli. The SAFA method was designed broadly 

following the framework of DFF theory, which explicitly states that attention is first directed to 

task-relevant information before being differentially processed by the hemispheres. While more 

statistical power may have provided more robust evidence, the findings reported in this study 

may support that, indeed, the DFF theory’s framework of lateralization of information processing 



FRAMING EFFECT AND FREQUENCY AMPLIFICATION 25 

 

styles applies only to task-relevant information. It is possible that hemispheric sensitivities 

towards preferentially perceiving and processing stimuli based upon relative frequencies may 

require conscious attention to the stimulus. It may be the case that task-irrelevant auditory 

stimuli do not differentially activate the hemispheres to an extent necessary to appeal to 

lateralized information processing styles as has been theorized by DFF theory. It is also possible 

that, following cognitive load theory (Lavie, 2005), the cognitive load demanded by a framing 

effect task is not high enough to increase processing of the task-irrelevant stimulus. Because of 

the low cognition required for the framing task, since it is considered an automatic cognitive bias 

(Guo, Trueblood, & Diederich, 2017), there may be a remaining capacity for top-down cognitive 

control of attention towards the task only. This is supported by the lack of interactions between 

the SAFA manipulation with the framing manipulation– potentially, the task-irrelevant auditory 

stimulus was not processed. 

Approaching this line of research again in the future is warranted because of the potential 

benefits of the methods used here. Task-irrelevant SAFA may provide a way for researchers to 

amplify lateralized cognitive functions in studies without requiring consciously directed attention 

to the stimulus. Additionally, a valid and simple method of enhancing the attribute framing effect 

has potential applicative value. For example, as the attribute framing effect may allow for 

persuasion, there are implications in marketing. A convenient approach, such as background 

music containing SAFA, would be advantageous in the design of advertisements or messages 

promoting healthy behaviors. As previous studies (Du et al, 2020; Zhang et al., 2006) have done, 

future work in this area may include EEG as way of measuring brain activity in response to the 

task-irrelevant stimulus. To determine if the auditory stimulus is processed enough to impact 

differential hemispheric processing, and performance on a primary task, it may be useful to 
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determine if there are neural potentials consistent with the processing of the task-irrelevant 

stimulus. 
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