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Commercial viewing was measured by a conjugate arrangement for 1 female and 3 male 

participants. Reinforcing qualities were evaluated according to screen variations and ratings. 

Subjects changed the screen clarity via knob pressing either making the screen more or less 

transparent, translucent or opaque based on commercial interest. Results were conducive to 

participant attentiveness or indifference to commercial viewing. Experimenter was able to 

identify the commercials that grasped and maintained the participants’ viewing behavior. 

Conceptually this conjugate arrangement could enhance eye tracking technology to improve 

marketing and advertising strategies. This experiment yield results that suggest a more concrete 

analysis of consumer response to visual stimuli that maintains attending. 
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A CONJUGATE ARRANGEMENT FOR MEASURING COMMERCIAL VIEWING 

Understanding what drives attending to advertising media is an important aspect in the 

development of any marketing campaign.  Commonly, marketing and advertising companies use 

eye tracking technology to measure consumers’ attention and responses to ads. Ads and 

commercials are used to induce purchase of products; optimum commercials must first promote 

the prospective purchaser to look and listen.  Eye tracking technology has been used to measure 

social behavior with different populations.  Crawford et al. (2016) used eye tracking technology 

to measure social attention to differentiate between people with and without autism spectrum 

disorder (ASD).  Eye tracking has been a useful tool for objectively measuring engagement in 

various tasks.  For decades, eye tracking has been used to investigate gaze behavior to analyze 

how visual stimuli are processed; the reinforcing properties, however, have often been 

unassessed.  Tobii Pro, eye tracking advertising company suggests that knowing what people see 

helps advertisers optimize the design and placement of ads, source retrieved from, 

http://www.tobiipro.com/about/.  Wedel and Pieters (2000) suggest that advertising needs to 

leave traces of brands in memory and that eye movements are indicators of social attention.  

From our view, however, assessing where a person’s eyes are fixed in space does not necessarily 

speak to various processes in control of gaze, in fact, fixation points measured by eye tracking 

are just that, fixation points that are often unaccompanied by an analysis of what drives fixation.  

The present study began as an interest in determining some of the behavioral functions of video 

advertisement, specifically television commercials.  Rapp (2008) examined studies in the 

behavior analytic literature that used conjugate reinforcement preparations to emphasize the 

impact of conjugate reinforcement outside of behavior analysis which sparked an interest to use a 

conjugate arrangement for commercial viewing.   

http://www.tobiipro.com/about/
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According to Beik (1962), television commercials consist of both audio and video 

elements.  The content of these elements is often derived from a strategy, content marketing, a 

marketing approach focused on developing content that drives profitable consumer action.  A 

central concern in developing a marketing strategy, such as a commercial, is ensuring the 

consumer will engage and respond to the ad.  Historically, several strategies have been employed 

to objectively determine engagement and satisfaction with commercial material, but no strategies 

employed to determine what maintains viewing response.  It is important to identify the 

reinforcing qualities of the commercial to increase and maintain the viewing response.  

Early research demonstrated how to obtain direct measures of human observing.  Holland 

(1957) designed a two-fold study to 1) to evaluate the application of Skinner’s operant 

conditioning techniques to analyze human observing responses and 2) to demonstrate how 

behavioral principals derived from animal laboratories being directly applicable to human 

observing behavior.  Holland’s participants depressed a key to illuminate the face of the dial for 

a short time, which each key depressed was defined as the observing response.  While in a dark 

room, subjects were required to detect and report deflections of a pointer on the dial.  Subjects 

also depressed a second key to reset the dial and to record signal detections.  In this way, Holland 

was able to separate “observing” from “reporting” dial deflections.  The results showed that after 

each detection and while under fixed-interval schedules of pointer deflections, observing 

responses ceased for a time and resumed in an accelerated manner until the next detection.  

These results described the observing response by each key press which was similar to a rat 

pressing a lever for reinforcement (food).  Blair (1958) extended Holland’s research by 

evaluating head and eye movements in monitoring tasks.  With similar setting as Holland, 

subjects wore a continuous light held by elastic head straps which allowed the subject to observe 
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the dial and pointer.  The observing response was defined as the presence of the light on the dial; 

also, referred to as “holding responses” where the light was held on the dial.  Blair’s subjects 

were instructed to detect as many signals as they could and to reset the pointer as quickly as 

possible; told that they could use the light to illuminate the dial.  Two of five subjects resembled 

similar results as Holland, as signal time approached the observing response increased; while the 

other three subjects’ responses were continuous. 

More recent research of eye tracking technology has focused on evaluating the point of 

gaze in visual stimuli.  McPartland, Webb, Keehn and Dawnson (2011) recorded point of gaze to 

evaluate visual attention to faces and objects for a group typical individuals compared to 

individuals with autism spectrum disorder.  Subjects were seated in a chair in front of a flat 

screen monitor that displayed 10 stimuli from five stimulus categories, which lasted 8s and 

preceded by a 2s crosshair at the center of the screen.  The subjects were instructed to look at the 

pictures as they preferred but focus on the crosshair as it was presented.  Within each category, 

the authors randomized the order of individual stimuli and across subjects in each group, the 

authors counterbalanced the sequence of stimulus category.  Two of the three categories showed 

comparable differences between the groups.  There were no differences detected between groups 

for category one: faces versus monkey faces.  For category 2, faces versus inverted faces, both 

groups focused greater attention to the upper relative to the lower region of interest; the 

difference between proportion of fixations to both eyes and mouths was reduced during the 

viewing of inverted faces.  For category 3, faces versus Greebles versus patterns, the difference 

between groups was for the duration of fixations which indicated that the typical individuals 

spent less time looking to the upper regions of interest than individuals with ASD.  A limitation 

for McPartland et al. (2011) relative to the present study was that the author didn’t evaluate the 
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reinforcement qualities of the individual stimuli within each category.  It is pertinent to note that 

many of the recent eye tracking studies used various head devices and different dependent 

variables.  Very few evaluated the reinforcement effects of the viewing response.  

The present study evaluated a conjugate arrangement to measure commercial viewing. 

While researching adults’ sleep cycles, Ogden Lindsley (1957) developed the first conjugate 

reinforcement preparation.  To date, many studies have used conjugate reinforcement to evaluate 

various phenomena as independent variables and few have evaluated the effects of conjugate 

preparations.  A conjugate schedule is a type of continuous schedule of reinforcement or 

punishment for which the rate, amplitude, or intensity of the consequent event is proportional to 

one or more dimensions of the target response (MacAleese, Gheezi and Rapp, 2015).  Conjugate 

reinforcement schedules are often used to evaluate the effectiveness of reinforcement on 

behavior.  Operant procedures have also been employed to measure commercial engagement.  

The benefits of such an approach are that the primary measures are direct measures of 

engagement and demonstrates the reinforcing effect of the commercials.  Lindsley (1962) used a 

more precise behavioral measure developed by B. F. Skinner (1959), cumulative record to 

measure how hard a consumer will work to observe a commercial.  Lindsley recorded two 

consumers’ operant response rate on the cumulative recorder which was a direct measure of the 

consumers’ moment-to-moment interest.  In an experimental room with comfortable chairs and 

the television receiver mounted in the wall, the consumer controlled the brightness of the screen.  

The consumer was allowed to hold a small switch that produced a slight increase in the 

brightness of the television image, even if the switch was held down (only less than 0.5 second 

illumination period was permitted).  Each press of the switch was converted by the response 

definer, to an electrical pulse that operated the conjugate reinforcer.  For a brightly illuminated 
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picture, high rates of responding (above 60 per minute) were required, which was considered 

comfortable viewing; for dimmer levels of the picture, intermediate rates of responding were 

required; and during periods of no responding the picture tube was dark.  A stereophonic tape 

recorder was used to record the consumer’s vocal responses.  The experimenter's monitors 

consisted of ear-phones: one the experimenter could hear the audio part of the television program 

and the other he could hear the vocal responses of the consumer.  The consumers filled out a 

questionnaire and were interviewed at the end of the program that included commercials.  For 

both consumers, a 40-yr old male and a 28-yr old female, the movie produced a high, even rate 

of looking responses with continuous audio presentation but the commercials were not worth the 

operant looking responses.  

The present research extended MacAleese et al. and Lindsley’s research by evaluating a 

conjugate arrangement to measure commercial viewing.  The subjects engaged in a simple 

response (pressing a force transducer) that removed a block over the video feed during a 

commercial, which is identified as the viewing response.  The purpose of the proposed study is to 

evaluate the viewing response on a conjugate reinforcement schedule.  The procedures used in 

this study will extend previous research and show how Skinner’s operant conditioning methods 

can be applied in advertising and marketing through continuous reinforcement.  A lack of a 

general procedure for studying commercial viewing is a sufficient rationale for conducting this 

study. 

 

Method 

Participants and Setting 

Four volunteers were recruited for this study - one female and three male participants, 
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ages ranged from 21-40 years old.  Two of the students were graduate students from the 

University of North Texas and the other two participants’ highest level of education was some 

college courses.  None of the participants appeared to have neither auditory nor visual 

impairments. Sessions occurred at the University of North Texas in the Department of Behavior 

Analysis, in a small room that contained a table, chair, transducer apparatus and computer 

screen.  All personal belongings, including cell phones were not permitted in the experimental 

environment.  Each participant was escorted in the room for each session and escorted out of the 

room following the conclusion of the video to complete the rating survey.  For the questionnaire 

portion each participant was provided a writing utensil along with a sheet of paper consisting of a 

rating scale to score every commercial.  All procedures were approved by the UNT Institutional 

Review Board.  

 

Apparatus  

For training and test sessions, the experimental events and data recording were 

accomplished using custom software written in LabViewTM (National Instruments, Austin, TX, 

USA) using a commercial data acquisition card (USB-6009, National Instruments, Austin, TX, 

USA) interfaced to a computer running WindowsTM 7.  The force transducer (Model MB-25, 

Interface, Scottsdale, AZ, USA) was mounted to the desk top, and an aluminum knob, 3 cm in 

diameter, was rigidly attached to the force transducer to provide a contact surface for the 

participant’s behavior.   During sessions, data from the force transducer was obtained at 20 

samples / s and the transducer was calibrated to the nearest gram.   

The software programmed for an opaque screen to be held in the foreground of the 

computer desk top, thus obscuring the screen.  The screen could be made more or less 
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transparent by pressing on the force transducer.  Screen transparency on a WindowsTM machine 

is controlled by the Transparency Attribute and ranges from 0 (opaque) to 100 (completely 

transparent) in equal, but arbitrary units.  Our software continually updated the screen 

transparency based on the force applied to the knob.  Transparency was set equal to the current 

force (g) divided by 30.  In effect, each 30 g of additional force increased the transparency value 

by 1 and when 3,000 g (or greater) force was applied the screen would become completely 

transparent.   

 

Procedure 

Instructions 

Firsthand an informed consent was reviewed and acquired from each participant during a 

thorough meeting with the experimenter before the training session.  Participants were seated at 

the desk facing the monitor and given the following disclosure statement by the experimenter: 

“Thank you for participating in the current study.”  Then each participant was exposed to the 

transducer apparatus, as well as provided instructions on how to adjust the screen clarity 

according to user preference.  The participant was allowed to control screen illumination while 

watching a video containing commercials.  This method was implemented by way of applying 

pressure to the transducer and releasing the presser based on what the user desired to observe. 

Participant was informed that a black screen with “set to start” would appear after each 

commercial and the user would then remove hand from transducer for approximately five 

seconds.  After five seconds elapsed, participant would return hand to transducer to view next 

commercial and repeated for each commercial.  Near the concluding of the video, experimenter 

waited outside for last commercial to finish, then entered the room following the session. 
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Participant was immediately provided a questionnaire to rate each commercial on a scale from 

zero to one-hundred, with zero indicating participant did not like commercial at all and one-

hundred signifying user loved commercial.  Upon completion of the video survey participant was 

permitted to leave. 

 

Training Session    

During the training session experimenter demonstrated the start position and method in 

which the transducer was to be operated, while the participant sat in front of the computer screen. 

Experimenter described the audio clip associated with the set to start screen to participant. 

Following the instructional period the participant had an opportunity to test the transducer, to see 

transparency change and ask questions pertinent to the instructions rendered.  Each participant 

was able to practice the variation of pressure on the transducer knob to alter screen opaqueness.  

 

Test Session 

In the main test session, the participant sat in the start position (sitting in chair facing 

computer screen with hands in lap) while experimenter started the video.  Once video began the 

experimenter exited room, ensuring that instructional materials were removed, i.e. mouse and 

keyboard.  Participant carried on with session according to the instructions that were provided. 

The program operated as before and participants watched a 15-minute video that contained 18 

commercials.  The commercials were all used in various Super Bowl ™ placements over the 

previous 5 years.  The commercials were combined to one video.  Each commercial began with 

the “Reset” screen described above.  After the 5-s “Reset” screen, the first commercial played, 

each subsequent commercial was separated from the previous by an additional “Reset” screen.  
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The commercials were shown in the same order for each participant and are simply designated 

Commercial 1 – 18.  Once the session was over, the participant was led out to another room for a 

final questionnaire assessment. 

 

Post-Session Questionnaire 

After each session, each participant was given a standard 8.5 inches wide by 11-inch-tall 

paper that listed all 18 commercials in the same order as viewed on the video, from the first to 

the last video.  Instructions for completing the survey were listed at the top of the paper before 

the list of commercials.  Under each commercial title, there was a rating scale from 0 to 100 with 

increments of 20. 0 indicated Did not like at all and 100 indicated Love it.  The participant was 

led out training room and escorted to another room down the hall, which included a table, chairs, 

and some books.  Once participant was seated in the chair with back facing the door, 

experimenter provided the questionnaire and a writing utensil.  The experimenter read the 

instructions: "For each title shown below, place an “X” anywhere on the line to indicate how 

much you liked each commercial."  The participant was instructed to leave the questionnaire on 

the table upon completion and permitted to leave.  The experimenter obtained the questionnaire 

from the room and graphed the individuals’ ratings on separate bar graphs shown in Figure 1. 

 

Results  

Figure 1 shows the level of transparency for all 18 commercials.  The x-axis shows the 

duration of each commercial, padded with a 1-s buffer on the beginning and end of the 

commercial.   For ease of plotting, all graphs have the same width, but the actual duration of the 

record indicated in the upper left of each graph.   Recall transparency ranges from 0 (opaque) to 
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100 (transparent).  Although values greater than 100 could be obtained, they had no further effect 

on transparency. 

The results show that majority of the commercials were viewed with a clear transparency 

with some individual variability.  Participant 1 was the female volunteer indicated by the red line 

in the commercial graphs shown in Figure 1.  Participants 3, 4 and 6 were the male volunteers; 

Participant 3 indicated by the blue line, 4 indicated by the black line and 6 the gray line.  The 

numbers range from 0 to 400 to demonstrate the transparency throughout each commercial.  For 

nearly all the videos, the variability was at the beginning or near the end of the video.  The 

duration of the commercials did not appear to influence the results.  Commercials 2, 6, 7, 8, 11, 

14, 15, 16 and 18 demonstrated the most variability in transparency between subjects. 

Commercials 1, 3, 4, 5, 9, 10, 12, 13 and 17 demonstrated the least variability in transparency 

between subjects, which typically had high individual ratings.  Subjects 3, 4 and 6 viewed all the 

commercials at varied percentages of transparency.  Subjects 3, 4 and 6 viewed Commercials 1, 

3, 4, 5, 9, 10, 12, 13 and 17 at 50% or greater transparency.  
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Figure 1. Each commercial with the level of transparency for the subjects. 

In each graph, the reinforcing effect is shown by the level of transparency, compared to 

individuals’ ratings of each commercial.  The videos with a high rating were viewed at 0% 

transparency for most of the participants, which is shown in Figure 2. 
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Figure 2. Individual ratings and average transparency for each commercial. 
 
 

In Figure 2, the individual graphs represent the participants’ ratings, the y-axis indicates 

the ratings from 0 to 100 and the x-axis shows the commercials from 1 to 18. The bars were 

computed from each questionnaire.  The black line represents the average transparency for each 

commercial.  It is important to note that of the four subjects, subject 1 (red line) viewed all the 

commercials at an average of 90% or greater transparency for majority of each commercial.  

Although the results were distinct across subjects, the individual ratings are in line with the level 

of transparency that the commercial was viewed.  In general, there was good agreement between 

the percent of the commercial maintained with a transparent screen and the self-identified ratings 
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of “liking” the commercial.  Participant 1 rated all commercials a score of 100 except 

commercial 15 which she rated a score of 80.  The average transparency for each commercial 

was above 80 % including commercial 15.  Participant 3’s ratings and average transparency were 

most discrepant.  In fact, Commercials 7, 8, 11 and 16 were rated a score of 0, “Did not like at 

all”, but viewed at an average transparency of 50% or greater, suggesting there was some 

reinforcing function for viewing the video content, even though the participant reported not 

liking the commercial. Subject 4’s had three commercials with rating scores lower than 50.  

Commercials 3, 4, 8, 12 and 17 were scored higher than the level of transparency was viewed. 

Subject 6’s ratings were lower overall than the other participants, and interestingly the 

transparency values tracked the difference in level.  Overall, the results suggest that the higher 

rating score the commercial received, the greater the transparency which indicates that the 

commercial maintained the viewing response. 

 

 

Figure 3. Average hold force for the commercial in kg. 
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 Figure 3 shows the average holding force for each commercial in kg.  Again, an opaque 

screen is illustrated by a force of 0 and a score of 3 kg or more would produce completely 

transparent screen.  In general, forces were greater at the beginning of the session and declined 

somewhat across the middle of the session.  This uniform decline might reflect fatigue.  There is 

a noticeable dip in hold force for two participants (3 and 4) around commercial 14 and following 

this dip, forces rebounded, which also could be consistent with fatigue and recovery following a 

short rest.   

 

Discussion 

These results are consistent and similar to the findings of Lindsley’s findings of 

television viewing.  It is important to note that commercial 14 was disliked by two of the four 

participants with a rating score near 0 and commercial 17 was liked by two of the four 

participants.  Commercials are designed to induce a viewing response.  A wide range of 

commercials were used to evaluate the viewing response.  In the present study, the purpose was 

to demonstrate the reinforcing quality of commercial viewing to compare with previous research 

on measurement of engagement.  These results show that the highly-ranked commercials 

maintained the viewing response.  It can be concluded that a conjugate arrangement would 

enhance eye tracking technology to improve techniques that marketing and advertising 

companies employ to study human viewing response.  This application is a demonstration of 

how behavior analysis principles can be applied in another field. 

Research on eye tracking technology is very useful in measuring attention and 

engagement, but it is important to measure and understand the reinforcing properties of the 

independent variable.  The present study provided procedure first attempt to measure 
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engagement using a force-based conjugate arrangement. This study provides an effective 

behavioral method for measure engagement for advertising and marketing companies to induce 

purchase.  There were some limitations important to note. First, the commercials were only 

presented in one order which increased the probability of satiation for visual stimulation. The 

duration of the video was approximately 15 minutes and during a typical program, commercials 

are presented for no more than three to five minutes; which a 15-minute video of commercials 

may have led to possible fatigue influencing viewing response. Effects of the level of gain was 

not evaluated, experimenters only used one level of gain (30 g per 1 unit transparency). The 

commercials used in this study were highly entertaining stimulus (Super Bowl commercials) and 

it’s possible that a different set of stimuli would have yielded greater variations in self-report 

(only a few not liked by some participants). Another limitation was that the novelty of the 

commercials was not previously assessed. Although these limitations are significant, this was the 

first attempt of this method to evaluate the reinforcement qualities of commercials on the 

viewing response. There were some positive outcomes from this study worth mentioning. During 

each commercial, rich individual records of viewing was acquired. A second positive was the 

correspondence between self-rating and transparency seen in figure 2. The overall individual 

ratings were highly correlated to the level of transparency. This behavior analytic method 

provided an effective procedure to enhance eye tracking technology to assess reinforcement 

components. 

Future direction of this study may include evaluating differences between men and 

women of highly entertaining versus low entertaining stimuli. Another experiment should assess 

duration variations and the effects of satiation.   (2) evaluate difference of preferred versus non-
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preferred based on a preference assessment, (3) assess viewing behavior of children and teens, 

(4) compare distinct variations of durations. 
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