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Introduction
The U.S. dairy industry faces controversy due to a growing disconnect between the industry and consumers (Allen, 2018; Redding et al., 2021). Communication gaps are contributing to increasing negative perceptions and a lack of trust (Ferris et al., 2016). Additionally, social media has eased the spread of misinformation related to the industry (Allen et al., 2018; Block et al., 2002). As such, the industry has faced negative attitudes and perceptions toward farm animal welfare (McCarthy et al., 2017; Redding et al., 2021; Sirovica et al., 2022). To some consumers, the concern for the welfare of farm animals supersedes the price on the label (Cardosa et al., 2016; Spain et al., 2018). Public value and the belief in obligations to society and each other influence this level of engagement. Some consumers act by choosing to purchase a pint of ice cream or substitute their afternoon treat with a non-dairy alternative if they believe that a dairy farm or the dairy industry is mistreating animals (McCarthy et al., 2017). 
Industry experts have worked tirelessly to evaluate communication efforts and disseminate information regarding animal welfare practices (Wolf et al., 2015); however, engaging consumers in the conversation can be challenging. Informative messaging that reflects acceptable practices could increase consumer engagement (Weary et al, 2017) and potentially prevent anti-consumption. To achieve this, we must understand the common vision of acceptable practices and how experiences and attitudes impact content interaction (Elmore et al., 2023). Understanding people’s experiences and motivations can lead to changes in their attitudes due to improved empathy for their specific attitudes about the industry (Jackson et al., 2022). We sought to examine these constructs in the dairy industry to inform future messaging. We focused on college students as future consumers. Students in Generation Z are currently “developing consumer habits” (Allen, 2018); however, research on their knowledge, attitudes, behaviors, and perceptions of the U.S. dairy industry is limited (Campisi et al., 2024; Potts & Rice, 2024). 

Theoretical Framework
Consumer research shows increased concern and interest in farm animal welfare (Cardosa et al., 2016; Spain et al., 2018; von Keyserlingk et al., 2017). However, public understanding of animal welfare is complex (Evans & Miele, 2019), and people often make decisions without relevant experience, knowledge, or agreement regarding what practices are good, ethical, etc. (American Humane Association, 2013; McKendree et al., 2014). For example, many consumers reject cow-calf separation, believing it is unnatural and stressful for the animals (Placzek et al., 2020; von Keyserlingk et al., 2017). However, scientific research does not support this perception, and many farmers argue it benefits both the dam and the calf. From a communications perspective, we often struggle to convey information about the welfare of animals used for food purposes. So, how do we relay information about current production practices and their impact on animal welfare to consumers? 
 	Lowin’s (1967) approach-avoidance model posits that people would engage with information that fits their existing attitudes and beliefs and avoid information that seems to contradict them. Prior research indicates that people have negative attitudes toward most cow-calf management practices within the dairy industry, suggesting a lack of acceptance of said practices (Busch et al., 2017; Cardosa et al., 2016; Sirovica et al., 2022; Spain et al., 2018). Prior research also indicates people have strong beliefs regarding animal welfare practices that influence their purchasing and consumption patterns (Allen et al., 2018; Sirovica et al., 2022). The Elaboration Likelihood Model (ELM, Petty & Cacioppo, 1996) considers an individual’s engagement with information and describes two mechanisms through which people form opinions based on persuasive communication and how it shapes behaviors. The central route to persuasion results in long-term behavior or attitudinal changes, while the peripheral route involves quick decision-making and is where people focus more on peripheral cues (Petty & Cacioppo, 1996). Researchers have applied the ELM in public attitudes research, manipulating peripheral cues to examine its effect on attitude, and found that the peripheral route was likely used by respondents when evaluating the message (Ruth & Rumble, 2017). More involved receivers process information centrally and experience shifts in attitudes or behaviors related to the information (Petty & Cacioppo, 1996). In the dairy industry, understanding how to increase receiver involvement in the information is crucial. Together, Lowin’s (1967) approach-avoidance model and the ELM (Petty & Cacioppo, 1996) set the stage for exploring students’ engagement with dairy on-farm production practices and guide recommendations for effective communication with this generation.

Purpose and Objectives
This research was conducted as part of a larger project to inform future communication interventions with current and upcoming consumer generations about dairy, as well as identify opportunities for growing the next generation workforce in the dairy industry. The purpose of the current study was to examine how students’ experiences, attitudes, and perceptions explain their selected engagement in information about dairy on-farm production practices. To do so, we developed these four research objectives:
1. Describe students’ attitudes toward the dairy industry
1. Describe students’ perceptions of dairy animal welfare
1. Describe the personal characteristics of students who selected a negatively framed and a positively framed article about dairy
1. Determine if significant differences exist in the attitudes and perceptions of students who selected a negatively versus a positively framed article about dairy

Methods
Data Collection and Sample
The population was on-campus undergraduate students at the University of Tennessee – Knoxville (UTK) during the 2024-2025 academic year. The University of Tennessee - Knoxville is a land-grant university offering various courses and degree programs. We did not exclude students based on course subject or degree program. Students who voluntarily responded were enrolled in different colleges (e.g. College of Engineering, College of Business, College of Communication, etc.), with only a few in the College of Agriculture. We generated a sampling frame of 5,184 full-term in-person undergraduate courses from the Fall 2024 catalog. Labs were excluded to prevent duplication. Each course in the frame was assigned a unique number, and a random number generator selected courses until we reached a minimum total enrollment of 500 students. This resulted in twelve randomly selected courses with a total enrolment of 650 students. We contacted the professors of the selected courses to request time in their course meetings to recruit students for the survey. We pursued face-to-face data collection using a QR code with a captive audience. If professors could not accommodate our request, we asked them to post the survey link on their course Canvas page. 
We obtained 315 usable responses from 650 enrolled students for a 56.5% response rate. To address potential nonresponse bias, we compared our sample demographics to UTK’s undergraduate population. Not all survey participants completed the demographic questions, so we compared the 273 who did. Their characteristics were highly representative of UTK’s population. More female (f = 156; 49.5%) than male (f = 112; 35.6%) students responded to the demographic questions. We were unable to compare the response representation of non-binary or other students due to limited university data. More students identified as White (f = 249; 79%) than other race categories. The university’s undergraduate demographics are 79.2% White, 5.2% Multiracial, and 3.8% Black or African American. The median age of respondents was 19. Personal information collected included hometown type and dairy experience/familiarity. Most students (f = 118; 37.5) were from urban or suburban areas outside of city limits, while fewer (f = 92; 29.2%) were from subdivisions in a town or city. 

Instrument
We developed an original instrument for data collection in this study. The instrument items were developed in consultation with the Tennessee State Dairy Extension Specialist and the university's Department of Agricultural Leadership, Education, and Communications faculty members. This committee assessed the instrument for content, readability, accuracy, and flow to enhance face and content validity (Colton & Covert, 2007). We used Cronbach’s alpha to calculate post hoc reliability estimates for the instrument’s constructs (i.e., attitudes and perceptions) (Field, 2013). Both scales had an estimate greater than 0.8, indicating an acceptable level of reliability. 
We used four sections of the instrument for primary data analysis. We focused on dairy cows, excluding goat and sheep welfare, due to survey length. The first section assessed students’ attitudes toward the dairy industry using a semantic differential scale. Participants selected one of seven circles between antonyms describing the dairy industry. We computed a composite attitude score for data analysis purposes. The internal reliability estimate was a = .83. The second section assessed students’ perceptions of animal welfare in the industry. We consulted prior literature and the state specialist to develop 14 items related to common practices used in the U.S. dairy industry to be evaluated on a 5-point Likert scale. Examples are seen in Table 1. Negatively worded items were reverse-coded, and a composite mean was calculated to represent overall perceptions in data analysis. The internal reliability estimate was a = .90. The third section described students’ exposure to or experiences with the dairy industry. Students responded yes/no to five statements (e.g., “I know a dairy farmer,” and “I have toured a dairy farm”).
To explore student engagement, the fourth section presented students with two articles related to dairy animal welfare. One had a positively framed title, “Animal Welfare for Dairy Cows Is a Farmer's Priority, Here's Why.” The other article had a negatively framed title, “Dairy is Scary: The Public are Waking up to the Darkest Parts of Farming.” Students were presented with only the titles and the following text: “We have two short articles about dairy, and we would like you to choose one to read. To make your selection, think about if you were scrolling on social media or a web browser, which of the following article titles would you select to read?”. Following their selection, students were provided the article text to read, and we tracked their time spent reading. We did not further evaluate data related to the article content but tracked student selections as our grouping variable to compare experiences, attitudes, and perceptions. Lastly, respondents were asked to answer demographic questions at the end of the survey, including age, grade level, major, gender, race, and hometown (rural, urban, suburban, etc.).

Data Analysis
We analyzed the data using SPSS version 29. Research objectives one through three were analyzed using descriptive statistics, including means, standard deviations, frequencies, and percentages. We ran independent samples t-tests for research object four. Cohen’s d was used to determine the effect size.  

Results
Research Objective One
Research objective one examined students’ affective reactions to antonyms describing several value judgements and conditions of the U.S. dairy industry. These attitudes were measured using a semantic differential scale, with a range of 1 to 7. Overall, students expressed a more favorable attitude toward the dairy industry (M = 5.15, SD = 1.08).

Research Objective Two
Research objective two examined students' perceptions of animal welfare in the dairy industry. The construct mean for students’ perceptions of dairy animal welfare was 2.94 (SD = 0.57; see Table 1). Students’ perceptions of specific topics on animal welfare revealed 89 (28.2%) students agreed or strongly agreed that dairy farmers care about their cows and 114 (36.2%) agreed or strongly agreed that the milking practices we use for dairy cows are acceptable to them (see Table 1). Alternatively, 148 (47%) disagreed or strongly disagreed that is good practice to separate cows from their calves and 116 (36.8%) disagreed or strongly disagreed that how adult dairy cows are treated at the end of their lives are acceptable to them (see Table 1). 

Table 1
Frequency Distribution of Students’ Perceptions of Dairy Animal Welfare (N = 315)
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Statement
	f (%)
	f (%)
	f (%)
	f (%)
	f (%)

	The milking practices we use for dairy cows is acceptable to me.
	12 (3.8)
 
	52 (16.5)
	137 (43.5)
	93 (29.5)
	21(6.7)

	Dairy cows are milked too much.
	12 (3.8)
	39 (12.4)
	167(53)
	84 (26.7)
	13 (4.1)

	Dairy cows are too skinny.
	8 (2.5)
	81 (25.7)
	190 (60.3)
	34 (10.8)
	2 (0.6)

	Dairy cows are malnourished.
	14 (4.4)
	69 (21.9)
	179 (56.8)
	47 (14.9)
	6 (1.9)

	The housing conditions of adult dairy cows is acceptable to me.
	31 (9.8)
	90 (28.6)
	127 (40.3)
	56 (17.8)
	11 (3.5)

	It is not ok that dairy cows are kept in barns.
	20 (6.3)
	8 5(27.0)
	130 (41.3)
	65 (20.6)
	15 (4.8)

	It is good practice to separate calves and cows after birth.
	27 (8.6)
	121(38.4)
	121 (38.4)
	40 (12.7)
	6 (1.9)

	How female dairy calves are treated is acceptable to me.
	23(7.3)
	97 (30.8)
	144 (45.7)
	43 (13.7)
	8 (2.5)

	How male dairy calves are treated is acceptable to me.
	19 (6)
	79 (25.1)
	174 (55.2)
	3 7(11.7)
	6 (1.9)

	Dairy calves are malnourished.
	10 (3.2)
	59 (18.7)
	183 (58.1)
	58 (18.4)
	5 (1.6)

	The housing conditions of dairy calves is acceptable to me.
	21(6.7)
	84 (26.7)
	144 (45.7)
	58 (18.4)
	8 (2.5)

	Dairy cows are bred too frequently.
	8 (2.5)
	33 (10.5)
	173 (54.9)
	88 (27.9)
	13 (4.1)

	How adult dairy cows are treated at the end of their milk producing years is acceptable to me.
	25 (7.9)
	91 (28.9)
	157 (49.8)
	38 (12.1)
	4 (1.3)

	Construct M = 2.94 (SD = .57)



Research Objective Three
Research objective three described students who selected a negatively framed article and a positively framed article based on their experiences and exposure to the dairy industry. Overall, 223 (70.8%) students selected the negatively framed article and 87 (27.6%) selected the positively framed article (see Table 2).
Table 2
Frequency Distribution of Positively and Negatively Framed Article Selection (N=310)
	Article Type
	Article Title
	Freq.

	Negative
	Dairy is Scary: The Public are Waking up to the Darkest Parts of Farming

	223 (70.8)

	Positive
	Animal Welfare for Dairy Cows Is a Farmer’s Priority, Here’s Why
	87 (27.6)



Descriptive analysis revealed 42% of students who selected the positively framed article title had toured a dairy farm, compared to only 21.5% of students who selected the negative article. Similarly, 34.5% of students who selected the positive article know a dairy farmer compared to only 13.9% of students in the negative article group. We also observed higher percentages of students who have worked on a dairy farm or live near a dairy farm in the positive article group (see Table 3).
Table 3
Dairy Exposure of Students Based on Article Selection (N = 310)
	Group (based on article selection)
	Yes
f (%)
	No
f (%)

	Negative article selected
	
	

	I have worked on a dairy farm
	4 (1.8)
	209 (93.7)

	I have toured a dairy farm
	48 (21.5)
	165 (74.0)

	I know a dairy farmer
	31 (13.9)
	182 (81.6)

	My family has a dairy farm
	6 (2.7)
	207 (92.8)

	I (or my family) live near a dairy farm
	34 (15.4)
	179 (80.3)

	Positive article group
	
	

	I have worked on a dairy farm
	4 (4.6)
	81 (93.1)

	I have toured a dairy farm
	37 (42.5)
	48 (55.2)

	I know a dairy farmer
	30 (34.5)
	55 (63.2)

	My family has a dairy farm
	1 (1.1)
	84 (96.6)

	I (or my family) live near a dairy farm
	25 (28.7)
	60 (69.0)



Research Objective Four
Research objective four was to determine if statistically significant differences existed in the attitudes and perceptions of students who selected the positively framed article versus the negatively framed article. Independent samples t – tests indicated significant variances in both attitudes [t (308) = -4.252; p = <0.001] and perceptions [t (308) = -4.286; p = <0.001] based on article framing. We observed a moderate effect size for attitudes (Cohen’s d = -0.54) and perceptions (Cohen’s d = -0.54). We observed a higher attitude mean for students who selected the positive article (M = 5.54; SD = .97) than for students who selected the negative article (M = 5.01; SD = .99). Similarly, we saw a higher mean in students’ animal welfare perceptions among those who selected the positive article (M = 3.16; SD = .57) compared to those who selected the negative article (M = 2.86; SD = .54).  
Conclusions, Discussion, and Recommendations
This study contributes to understanding students’ engagement with the U.S dairy industry by integrating the approach-avoidance framework and ELM to examine how their perceptions of dairy welfare influence their engagement with information. Our findings indicated that, while students generally viewed the industry in a positive manner, uncertainty around animal welfare, environmental sustainability, and industry transparency can contribute to inconsistency in their message engagement. Our results align with prior research that demonstrates limited direct experience with agricultural production can lead to peripheral, rather than central message processing (Anderson & Trexler, 2011; Verbeke et al., 2015). When viewed through the lens of the approach-avoidance framework, our findings may indicate that students’ motivation to disengage or support dairy is impacted by affective response (e.g., perceived farmer compassion and responsibility) and cognitive assessments of credibility. Communication efforts should leverage factual clarity and emotional resonance to foster message appeal to both logic and values (von Keyserlingk et al., 2017). Future messaging should also be designed to foster deeper elaboration, perhaps through the use of conveyed transparency or interactive platforms that allow for two-way communication and engagement. In practice, Extension communicators and industry professionals like dairy check-off programs should emphasize story-driven messages that humanize farmers and tackle concerns of animal well-being and environmental sustainability. We recommend continued research and development of messaging with a common vision for producers and consumers, including evaluating farmers’ attitudes, perceptions, and communication practices to improve public attitudes and perceptions (Ferris et al., 2016; Ventura et al., 2016).
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