
Introduction  

The livestock industry has repeatedly struggled with consumer awareness and acceptance of 

livestock handling practices (Duncan & Broyles, 2006; Weatherell, Treager, & Allinson, 2003). 

In an effort to improve awareness and acceptance, the industry has struggled to identify how much 

is too much to tell or show consumers. As Dietrich (2016) said, livestock production as well as 

broad agricultural production is “hard and ugly” and the practices do not “look or sound attractive” 

(p. 1). At one time, agricultural production was more picturesque to the farm visitor or passerby. 

The farms were smaller and livestock grazed on green pastures under blue skies. During this time, 

more people were also growing their own food or getting it from someone close to them. So, 

despite the more picturesque production image, people were also more familiar with the processes 

that would enable a steer in a pasture to become steak on their dinner plate. Picturesque farms still 

exist today and can be seen while taking a drive in the country, but it is not likely that those small, 

stereotypical, and idealistic farms are the ones providing meat, eggs, or dairy to the consumer’s 

favorite grocery store retailer. However, consumers value the picturesque images of agriculture 

and livestock production and in some cases still believe that the majority of livestock are raised on 

those picturesque farms (Goodwin, 2010; Specht, McKim, & Rutherford, 2014). 

 Today livestock production in the United States is large scale, efficient, and technologically 

advanced (Taylor & Field, 2004). Often, this means animals are confined within large barns to 

protect them from predators, disease, and weather, while also closely monitoring their health and 

rations (Taylor & Field, 2004). These practices allow the livestock industry to account for half of 

all agriculture production and meet the rising domestic and export demand for meat (APHIS, 2010; 

Sterk, 2017). The modern livestock production system is not very picturesque. The image of large 

barns often built of concrete and steel, with thousands of animals, under artificial lighting is not 

visually appealing. Furthermore, most consumers only see these barns from the outside and never 

know or understand what is inside of them.  

 Communication and sociology theories tell us that we should be open and honest in our 

communications about livestock production practices (Carroll, 1991; Jaques, 2012; Rawlins, 

2008). Additionally, important figures in the industry have called for transparency of practices and 

even live video feeds and tours in barns and slaughter plants (Vance, 2012). Research has also 

shown that communication with high levels of transparency has a positive impact on attitudes and 

trust toward organizations raising livestock (Goodwin, 2013). However, a recent study showed 

that consumers would rather look at a blank screen than a picture of modern hog housing (Bell, 

Norwood, & Lusk, 2017). Consumers are willfully ignorant about livestock production and are not 

afraid to admit it (Bell et al., 2017). There is also a portion of the livestock industry who fears that 

transparency of the livestock industry opens the industry up to criticisms and regulations (Beulens, 

Broens, Folstar, & Hofstede, 2005). In this study, the impact of two livestock production images 

(historically picturesque vs. modern reality) on attitudes toward livestock care and use were 

examined. This study will help to inform the ongoing debate regarding how much information 

should be communicated about livestock production practices. 

 

Theoretical Framework 

The instrument development and data analysis for this manuscript was informed and guided by the 

elaboration likelihood model (ELM). “The ELM is based on the notion that people are motivated 

to hold correct attitudes but have neither the resources to process vigilantly every persuasive 

argument nor the luxury–or apparently inclination–of being able to ignore them all” (Cacioppo, 

Petty, Kao, & Rodriguez, 1986, p. 1032). ELM provides a framework to understand attitudes after 



  

the presentation of persuasive communication. The theory suggests that if people have the 

motivation and ability to process the communication they will process the information at a deep 

cognitive level, known as the central processing route (Petty, Brinol, & Priester, 2009). The deep 

cognitive processing results in a strong and enduring attitude that is more resistant to counter 

persuasion. Whether the resulting attitude is positive or negative toward the communication is 

dependent on initial attitude toward the communication and the quality of arguments that the 

communication presents (Petty et al., 2009). It is possible for individuals to have the motivation 

and ability to process the message but fail to generate deep cognitive thoughts. In these instances, 

individuals would retain their initial attitude. Additionally, if an individual is lacking the 

motivation and/or ability to process the communication they will either retain their initial attitude 

or process the information peripherally (Petty et al., 2009). Peripheral processing occurs when 

individuals do not have the motivation or ability to process the communication, but they connect 

with or are attracted to a peripheral cue in the communication such as a source, word, or attractive 

image. Attitudes that result from peripheral processing can be negative or positive toward the 

communication, but they are weaker attitudes that can be changed easily and are not long lasting 

(Petty et al., 2009).  

 Historically and traditionally, ELM research has used text-based messages as the 

persuasive communication component and any visual components have been seen as peripheral 

cues (Lazard & Atkinson, 2015). However, “mediated messages are perceived holistically; that is, 

all visual elements of a message–both imagery and text–are seen as one constructed unit on first 

impression or initial glance” (Lazard & Atkinson, 2015, p. 10). Visual elements have also been 

found to have a greater influence on attitude (Griffin, 2008; Messaris, 1994). Lazard and Atkinson 

(2015) proposed that messages with text and visual integration would result in higher elaboration 

than messages with only text. In an experimental design with one group receiving a text-based 

message and the other group receiving an infographic, they found that higher levels of elaboration 

were observed among the infographic group. In conclusion, the authors reiterated the value of 

visuals in communication. “The prevalence of visual messages today no longer allows us to ignore 

the role that visual content plays in decisions to process” (Lazard & Atkinson, 2015, p. 28).  

 Previous ELM research has shown repeated peripheral processing of messages in the 

context of agriculture and natural resources (Frewer, Howard, Hedderley, & Shepherd, 1997; Gore, 

Knuth, Scherer, & Curtis, 2008; Goodwin, 2013; Veberke, 2005). Abrams and Meyers (2012) said 

“most people are not motivated or highly involved with animal agriculture” (p. 64). Goodwin 

(2013) examined the cognitive processing of a facebook page for a livestock farm. The study 

consisted of an experimental design in which the personal relevance and transparency of the 

facebook page were manipulated. The personal relevance variable served as motivating factor 

within ELM. No significant difference in attitudes toward the livestock farm was found between 

the groups that received the high personal relevance page and those who received the low personal 

relevance page. Therefore, the researcher concluded that the respondents did not have the 

motivation to process the information and therefore participated in peripheral processing 

(Goodwin, 2013). 

 In addition to the characteristics described in ELM, image processing can also be 

influenced by the image itself. Culturally incongruent images have been shown to negatively 

influence attitudes (Zhou, Poon, & Wang, 2015). Zhou et al. (2015) found that when images do 

not align with the cultural expectation of consumers, attitudes of skepticism are formed. 

Additionally, Zhou et al. (2015) suggest that in these instances, consumers may be using 

persuasion knowledge to inform their attitude. Persuasion knowledge is the awareness that one is  



  

trying to be persuaded (Ham, Nelson, & Das, 2015; Zhou et al., 2015). When someone feels that 

they are trying to be persuaded they may ignore or provide a counterargument to the information 

being presented (Ham et al., 2015).  

 Stereotypical images have historically been used to promote consumer goods (Berg & 

Söderlund, 2013). However, recent pushes for diverse representation of practices and cultures has 

led many industries to move away from stereotypical images. The move away from stereotypical 

images is viewed as risky and is known to be associated with adverse effects for industries and 

businesses (Berg & Söderlund, 2013). Berg and Söderlund (2013) suggested finding a balance 

between stereotypical and representative images by removing any social stimuli from the images. 

The removal of social stimuli was found to improve attitudes (Berg & Söderlund, 2013).  

Several studies of agricultural images have been examined for their influence on consumer 

perception (Glaze, Edgar, Buck, Rutherford, 2013; Lundy, Ruth, & Park, 2007; Specht & Beam, 

2017), but no known research has compared the influence on consumer attitude between 

stereotypical and modern agricultural production images. Specht and Beam (2017) found that 

agricultural stereotypes portrayed in a popular television show simplified agriculture. Similarly, 

Lundy et al. (2007) suggested that images portrayed in media could have short- and long-term 

effects on agricultural perceptions and possibly reinforce negative agricultural stereotypes. 

Additionally, Glaze et al. (2013) found that students discussed topics of culture, experience, and 

stereotypes, among others, after viewing images of rural America. 

 

Purpose and Objectives 

The purpose of this study was to understand the influence of two images on attitudes toward 

livestock care and use, using the ELM framework. This research will help the livestock industry 

understand how much to communicate to consumers about livestock practices. The objectives of 

the study were: 1) Describe respondents’ prior beliefs, personal involvement, knowledge, and 

attitude toward livestock care and use; and 2) Compare predictive models to determine which ELM 

variables and which persuasive communication treatment have the greatest influence on attitude. 

 

Methods 

The population of interest for this study was United States residents, 18 years of age or older. A 

sample of 1,049 respondents was obtained through non-probability sampling. Non-probability 

sampling does not give all possible respondents an equal chance of participating and in this case 

the sample included volunteers from an opt-in market research panel (Baker et al., 2013). Qualtrics, 

a survey company, recruited, qualified, and incentivized the sample of respondents. Post-

stratification weighting was used to reduce the error and bias associated with non-probability 

sampling (Baker et al., 2013). Data were weighted according to the 2010 United States’ Census 

demographics for age, race/ethnicity, and gender.  

 Data were collected from respondents via an online survey. The instrument development 

was informed by ELM and was validated by a panel of experts. The panel of experts included a 

social scientist, an animal scientist, and two livestock commodity organization representatives. 

The instrument began with a measure of prior beliefs toward livestock care and use, which served 

as a measure of initial attitude within ELM (Petty et al., 2009). Prior beliefs were measured using 

an 11-item Guttman scale, with the options of 0 – Have no opinion, 1 – Do not favor, 2 – Somewhat 

favor, 3 – Strongly favor (Guttman, 1950). The question asked respondents to indicate their level 

of favorability toward a series of livestock care and use practices that covered nutrition, housing, 

treatment, vaccination, byproducts, identification, euthanasia, and consumption. Some of the 



  

statements included: Feeding livestock a nutritionally balanced diet; Vaccinating livestock against 

disease; and Giving livestock an ear tag for individual identification and traceability purposes. 

Responses to each statement were recoded to 0 – Do not favor (Have no opinion and Do not favor) 

and 1 – Favor (Somewhat favor and Strongly favor), according to Guttman’s recommendations 

(Guttman, 1950). The prior beliefs statements were found to be reliable ( = .84). In preparation 

for data analysis, the prior belief responses were summated to create a count variable. Final prior 

belief scores could range from 0 to 11. 

 Within ELM, personal involvement serves as a motivation variable (Petty et al., 2009). 

Personal involvement was measured using a 12-item binomial scale with the options of 1 – Yes 

and 0 – No. The respondents also had the option of answering Unsure for each statement. Unsure 

responses were omitted from further analysis. The question asked respondents to indicate whether 

or not the statements were true about them. The statements gathered respondents’ involvement in 

livestock and animal related experiences including owning livestock or pets, being involved in 

animal-based organizations, eating or consuming animal derived products, seeing animals at fairs 

or zoos, and donating money to animal based organizations. Some of the statements included: I 

own or have owned livestock; I am a member or past member of an animal welfare or animal 

rights organization; and I include meat as part of my regular diet (chicken, beef, pork, or other 

meat). The personal involvement statements were found to have modest reliability according to 

Ary, Jacobs, Sorenson, and Walker (2014;  = .64). Because of the modest reliability interpretation 

of personal involvement conclusions should be made with caution. The statements were summated 

to create a count variable for data analysis. Final personal involvement scores could range from 0 

to 12. 

After gathering respondents’ prior beliefs and issue involvement, knowledge of livestock 

care and use was assessed. Knowledge is identified as an ability factor within ELM (Petty et al., 

2009). Knowledge was measured using eight multiple choice questions. The knowledge questions 

asked respondents about different livestock care and use topics such as proper injection site, 

slaughter age, average production, reproduction, genetics, and byproducts. Correct responses were 

assigned a 1 and incorrect responses were assigned a 0. The knowledge variable violated the 

assumptions of regression analysis and is therefore only included in the analysis of objective 1.  

After gathering these measures respondents were presented with an experimental 

treatment, which served as the persuasive communication within ELM (Petty et al., 2009). 

Respondents were randomly assigned to receive one of two possible treatments (historically 

picturesque vs. modern reality). The researchers limited the experimental design to two groups to 

limit the variables of influence and to ensure that the experimental groups had adequate numbers 

for comparison. Introducing additional images into the experimental design, perhaps of different 

species of livestock, different housing systems, and different accompanying descriptions could 

have altered the results, but it would have been difficult to tell if any differences in attitude were 

due to the species of animal, housing system, or descriptions. Therefore, the researcher elected to 

add more control to the experiment by using the same species, the same type of housing (cage-

free), and similar descriptions. The added control will allow any difference in attitudes to be more 

confidently attributed to the difference in the historically picturesque and modern reality images. 

Both treatments included a visual image and accompanying text. Both images were of cage-free 

egg laying hen housing and the text described each image (Figure 1 & 2). The text only differed 

when describing whether the housing system was climate controlled.  

 

 



  

 

 

This image depicts cage-free housing for egg 

laying hens. The hens may roam around and 

are able to enter and exit the enclosed nesting 

area as they please. The hen's housing is not 

climate controlled. 

 

This image depicts cage-free housing for egg 

laying hens. The hens may roam around and 

are able to enter and exit the enclosed nesting 

areas as they please. The hen's housing is 

climate controlled. 

 

  
Figure 1. Historically picturesque treatment Figure 2. Modern reality treatment 

 

After the presentation of the experimental treatment, attitude toward livestock care and use 

was measured. Attitude was measured on a 7-item, 5-point semantic differential scale. The 

respondents were presented with the statement “The care and use of livestock raised for human 

consumption in the United States is…” and were then asked to select a point between each set of 

bipolar adjectives. The adjective pairs included acceptable/unacceptable, favorable/unfavorable, 

bad/good, harmful/beneficial, positive/negative, unimportant/important, and 

progressive/regressive. Negative adjectives were assigned a 1 and positive adjectives were 

assigned a 5. The attitude items were found to be reliable ( = .90) and were averaged to create 

and index.  

Within the instrument there was one quality check question to ensure respondents were 

attentive to the survey. The question asked respondents to select definitely yes. If they did not select 

definitely yes, the respondents were dismissed from the survey. There was also a manipulation 

check incorporated into the survey. For the manipulation check, respondents had to select the 

image that they were presented with during the experiment. If they selected the wrong image they 

were dismissed from the survey. 1,049 complete and usable responses were recorded. To analyze 

objective 1, descriptive statistics including means and standard deviations were reported for the 

variables of interest. To analyze objective 2, a hierarchical regression analysis was used to 

determine which ELM variables had the greatest influence on attitude toward livestock care and 

use. Hierarchical regression was chosen in order to model the pathways suggested by ELM by 

adding a variable at each step. Objective 2 could have also been analyzed through stepwise 

regression, but rather than discovering variables of influence that may impact attitude, the 

researchers were interested in testing known influencers of attitude based on ELM, thus 

hierarchical regression analysis was the better choice (Rawlings, Pantula, & Dickey, 1998). 

Additionally, the researchers did not want to introduce the additional limitations associated with 

stepwise regression into their results (Rawlings et al., 1998). The models were tested in an order 



  

reflective of the flow of ELM. The communication treatment variable was dummy coded and the 

historically picturesque treatment was treated as the control (Field, 2013). 

 

 

 

Results 

Nearly half of the respondents were male and just over half of the respondents were female (Table 

1). The majority of respondents were between 20 and 59 years old. Most respondents made less 

than $74,999. Just over 25% of respondents had some college education, while just over 23% had 

a high school education or 4-year college degree. The majority of respondents were white.  

 

Table 1 

Respondent demographics 

 f % 

Gender   

     Male 508 48.4 

     Female 541 51.6 

Age   

     20-29 198 18.9 

     30-39 187 17.8 

     40-49 202 19.3 

     50-59 195 18.6 

     60-69 136 13.0 

     70-79 78 7.4 

     80 and older 52 5.0 

Income   

     $24,999 or less 269 25.6 

     $25,000-$49,999 329 31.4 

     $50,000-$74,999 212 20.2 

     $75,000-$149,999 190 18.1 

     $150,000-$249,999 33 3.1 

     $250,000 or more 16 1.6 

Education   

     Less than high school 24 2.3 

     High school graduate (includes GED) 251 23.9 

     Some college, no degree 282 26.9 

     2-year college degree 113 10.8 

     4-year college degree 247 23.5 

     Graduate or professional degree 133 12.7 

Race/Ethnicity   

     American Indian or Alaska Native 22 2.1 

     Black or African American 93 8.8 

     Asian or Pacific Islander 44 4.2 

     White 892 85.0 

     Other 23 2.1 

     Hispanic 96 9.2 



  

 

 

 

 

 

Objective 1: Describe respondents’ prior beliefs, personal involvement, knowledge, and attitude 

toward livestock care and use. 

The respondents held prior beliefs that reflected a favorable view of various livestock care 

and use practices (M = 9.30, SD = 2.235; scale ranged from 0 - 11). Participants demonstrated 

neutral personal involvement with livestock topics (M = 7.083, SD = 2.145; scale ranged from 0 - 

12). More than 80% of respondents answered three or less knowledge questions correctly (8 total 

knowledge questions). Overall, respondents had a mean attitude score of 3.61 (SD = .95; scale 

ranged from 1 - 5). Those respondents exposed to the modern reality treatment (n = 534) had 

slightly lower attitudes (M = 3.52, SD = .94) than those respondents exposed to the historically 

picturesque treatment (n = 515; M = 3.70, SD = .95).  

Objective 2: Compare predictive models to determine which ELM variables and which persuasive 

communication treatment have the greatest influence on attitude. 

Objective two was evaluated using a hierarchical regression analysis to determine which 

ELM variables had the greatest influence on attitude toward livestock care and use. The models 

were tested in an order reflective of the flow of ELM. Consistent with ELM, the persuasive 

communication treatment served as a predictor of attitude in the first model (Table 2). The first 

model was significant (F(1,843) = 12.369, p = .000) and accounted for 1.4% of the variance (R2 = 

.014) in attitude toward livestock care and use. The communication treatment was a significant 

predictor for the first model (b = -.230, p = 000), meaning attitude decreased by .230 for those who 

received the modern reality treatment as compared to the historically picturesque treatment. 

The persuasive communication treatment and personal involvement (motivation) were the 

predictors for the second model (Table 3), following the flow of variables as presented in ELM 

(Petty et al., 2009). This model was also significant, F(2,842) = 13.714, p = .000. The second 

model accounted for 3.2% of the variance in attitude. The change in R2 between the first and second 

model was .017 (F Change = 14.856, p = .000). The communication treatment and personal 

involvement variables were both significant predictors in this model (b = -.250, p = .000; b = .059, 

p = .000). Therefore, attitude decreased by .250 for those who received the modern reality 

treatment as compared to the historically picturesque treatment and increased by .059 for each 

increase in personal involvement. 

Three predictors were used in the third model, communication treatment, personal 

involvement (motivation), and prior beliefs (nature of processing), following ELM (Petty et al., 

2009). The results indicated that the third model was also significant, F(3,841) = 33.755, p = .000 

(Table 4). The R2 value was .107, implying that 10.7% of the attitude variance toward livestock 

care and use could be explained through this model. The change in R2 was .076 (F Change = 

74.541, p = .000). The communication treatment and prior beliefs were significant predictors of 

attitude (b = -.223, p = .000; b = .128, p = .000). However, personal involvement was no longer a 

significant predictor. Attitude decreased by .223 for those who received the modern reality 

treatment as compared to the historically picturesque treatment and increased by .128 for each 

increase in prior beliefs. 

 

 



  

 

 

Table 2 

Hierarchical regression analysis for ELM variables on attitude toward livestock care and use 

Variable Model 1 Model 2 Model 3 

Constant b t p b t p b t p 

Communication 

Treatment 

-.230 -3.52 .000 -.250 -3.84 .000 -.223 -3.55 .000 

Personal Involvement    .059 3.85 .000 .022 1.48 .139 

Prior Beliefs       .128 8.458 .000 

 

Conclusions and Discussion 

This study sought to understand the influence of two images on attitudes toward livestock care and 

use, using the ELM framework. The variables were considered in an order reflective of the ELM 

and resulted in the testing of three predictive models through hierarchical regression. The 

communication treatment was a predictor in each model and was found to be a significant predictor 

in all three models. The findings suggest that attitudes toward livestock care and use decrease when 

respondents received the modern reality treatment. The significance of the communication 

treatment aligns with previous research that found messages with visual elements to have an 

influence on attitude (Griffin, 2008; Messaris, 1994). Personal involvement was accounted for in 

the second and third models. Personal involvement was found to be significant in the second 

model, but not in the third model. This finding may suggest that respondents did not have the 

motivation to process the message (Petty et al., 2009) and may be explained by previous literature 

that posits “most people are not motivated or highly involved with animal agriculture” (Abrams & 

Meyers, 2012, p. 64). Additionally, the level of motivation expressed through personal 

involvement may not have been high enough to consistently influence attitude. The personal 

involvement results may be further explained by the modest reliability of the scale or the way 

personal involvement was operationalized in this study. The personal involvement scale items 

asked about physical and actionable personal involvement, the results may have different if 

emotional involvement was assessed instead. Prior belief was the final variable considered and 

was accounted for in the final model. Prior belief was found to be a significant predictor of attitude, 

suggesting that initial attitudes were influencing respondents’ likelihood to retain their initial 

attitude or process the message peripherally, per ELM (Petty et al., 2009).  

Based on the results of this study, the lack of personal involvement significance in the final 

model and low knowledge levels suggests, according to ELM, that most respondents likely 

processed the persuasive communication peripherally due to minimal motivation and ability. 

According to ELM, some respondents may have also retained their initial attitude. The likely 

peripheral processing is consistent with prior research examining ELM within the agricultural 

industry (Frewer et al., 1997; Gore et al., 2008; Goodwin, 2013; Veberke, 2005). The lack of 

personal involvement significance in the final model also supports previous literature suggesting 

that when involvement is low, images serve as peripheral cues (Lazard & Atkinson, 2015).  

The third model accounted for the greatest amount of variance; however, the model only 

explained 10.7% of the variance. There is still a lot of variance that is unaccounted for by the 

present model. It is possible that knowledge would have explained some of the unaccounted 

variance, if the assumptions of the variable would have been met. Additional ELM variables such 

as need for cognition, distraction, repetition, and argument quality could also contribute to 



  

explaining the additional variance. Additionally, other influencing factors or personal 

characteristics may have been more salient for this audience. The images themselves may also 

explain some of variance in attitude. Due to the decrease in attitudes observed among the group 

that received the modern reality treatment, it is thought that the image may have been culturally 

incongruent to the respondents’ expectations for “cage-free housing” (Ham et al., 2015). The 

incongruence may have caused skepticism or even activated persuasion knowledge causing the 

decrease in attitudes among this group (Ham et al., 2015). Cognitive dissonance may also explain 

the findings associated with the modern reality treatment. However, further research is required to 

determine the validity of these assumptions.  

Because prior beliefs and the communication treatment were significant predictors in the 

final model, communicators should focus on message creation that aligns with audience’s beliefs 

and provide exposure to value-driven communication. While the results do not definitively suggest 

which image to use or how much to show, they do provide findings that should be used by 

communicators to provoke discussion and make informed decisions about visual communication 

in the livestock industry. The impact of the communication treatment on attitudes suggests that 

communicators should carefully select images when crafting messaging. Attitude scores decreased 

when respondents were exposed to the modern reality treatment. Thus, historically picturesque 

communication messages will result in more positive attitudes. However, communicators in the 

livestock industry should weigh the risks and benefits to communicating with images that are not 

reflective of reality (Carroll, 1991; Jaques, 2012; Rawlins, 2008). The livestock industry should 

also consider engaging in collaborative efforts to work toward educating the public on modern 

realities of livestock production so that modern images and understanding of those images become 

more familiar to consumers. If familiarity with modern images of livestock production is 

improved, the results of this study may be different. Perhaps another consideration is to select 

images that show a balance between stereotypes and reality by removing social stimuli as 

suggested by Berg and Söderlund (2013). Removing “cage free” from the descriptions and 

reframing the modern reality image to be shot at floor level free from the stacks of cages and glare 

of the artificial light may remove social stigmas at work in these images, but further research is 

needed to confirm this idea.  

The tendency for agricultural information to be processed peripherally, suggests that 

communicators should be highly cognizant of peripheral cues and social stimuli embedded within 

messages to ensure the intended processing of information. For these reasons, practitioners are 

encouraged to conduct thorough audience analyses and test messages prior to their release. 

More questions and variables of interest have been discovered as a result of this study and 

therefore several recommendations for further research have been made. This study was unable to 

utilize knowledge as an ability factor. Future research should work to refine the knowledge 

variable as well as examine other variables to gain a more holistic view of consumers’ progression 

through ELM when assessing information related to livestock care and use. It is recommended that 

further research be conducted to determine if cognitive dissonance and persuasion knowledge 

impacted the processing of the images. Researchers should use qualitative methods such as 

thought-listing procedures to gain better understanding of how the respondents processed the 

communication treatments. This procedure would allow for further conclusions about the 

processing route taken by participants and provide further insight to the selection and use of visual 

and text-based messages. Researchers should also monitor the communication and research of 

other industries with poor image perception. Methods and techniques of these industries may be 

applicable to an agricultural context. Additionally, further studies should explore if similar results 



  

would occur given different images, repeated exposure, and a different agricultural context. 

Finally, perceptions of a historical time-lapse image may provide a greater understanding of how 

processing evolves while individuals view a production system that has changed overtime. 
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