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Introduction 

[bookmark: _Hlk104386543]Meat has important neurological, muscular, retinal, and cardiovascular functions (Wu, 2020). However, consumer concern around conventional meat curing practices using the direct addition of sodium nitrite or synthetic sodium nitrite contribute to concern around consuming cured meat products (Sindelar & Milkowski, 2012). To address consumer concerns around conventional meat curing, a variety of alternative meat curing systems have been explored (Sindelar & Milkowski, 2012). However, such alternatives have resulted in less intense cured meat characteristics and negative organoleptic properties (Redfield & Sullivan, 2015). Meat scientists at Texas A&M university have explored the functionality an amino acid-based alternative meat curing system (AAACS). Rather than directly or indirectly adding sodium nitrite, the amino acid L-arginine is added to meat to activate the endothelial nitric oxide synthase system, which produces nitric oxide and residual nitrite (Bludau et al., 2021).

New agricultural products like the AAACS are developed to adhere to changing consumer preferences and to overcome consumer concerns. However, the growing gap between producers and consumers makes educating people about agricultural innovations difficult (Wager & Miller, 2019; White et al., 2014). A study by the Center for Food Integrity (CFI) found that only 25% of participants strongly agree with the statement, “I trust today’s food system” (CFI, 2017, p. 1). Additionally, the polarizing climate of science related topics presents communication challenges (Baker et al., 2021). Strategic and effective education and communication strategies are critical for the acceptance of agricultural innovations such as the AAACS. 

Theoretical Framework

[bookmark: _Hlk104390933]The elaboration likelihood model (ELM) and message framing are the two theoretical frameworks that guided this study. The ELM explains that individuals process information through either a central or peripheral processing route (Petty & Cacioppo, 1986). According to the ELM, when consumers are exposed to new or unfamiliar information, they passively process it through the peripheral processing route (Petty & Cacioppo, 1986). Peripheral cues like message and source characteristics are critical to passive processing (Petty & Cacioppo, 1986). The way a message is framed is an important peripheral cue affecting how information is processed. Message framing is used to determine and limit what is transcribed from actual events to organize and make sense of information (Goffman, 1974). Message framing is an important aspect of science communication about agriculture innovations because it can be used to emphasize the relevant aspects of findings (Scheufele, 1999). 

In message framing research, narrative and analytical frames are often compared. Narrative message frames have been recommended to aid in reducing cognitive load and to promote positive attitudes toward difficult and complex issues (Dillard et al., 2017; Gordon et al., 2018; Seo et al., 2018; Williams et al., 2010). However, there is limited information about the effectiveness of narratively framing scientific information due to negative connotations about storytelling within science (Katz, 2013). According to Yang & Hobbs (2020), analytical messages about food technology innovations were perceived as more trustworthy and from a more credible source than narrative messages. In addition to message frame, information source is an important peripheral cue affecting the acceptance of scientific information (Yang & Hobbs, 2020). Limited research has investigated the interaction effect of message frame and information source when communicating about food technology innovations such as the AAACS. 

Purpose and Objectives

The purpose of this study was to determine if the message frame and/or information source impact individuals’ information recall, trust, source expertise, source credibility, and anticipated consumption behavior of meat cured using the AAACS. The objectives were 1) determine if there are significant differences in the combined dependent variables of information recall, trust, source expertise, source credibility, and anticipated consumption behavior for message frame (analytical/narrative); 2) evaluate if there are significant differences in the combined dependent variables for information source (consumer/producer/reporter/meat scientist); and 3) examine if there is significant interaction between message frame and information source on the combined dependent variable. Our study aligns with the American Association for Agricultural Education’s National Research Agenda’s Research Priority Two: New Technologies, Practices, and Products Adoption Decisions (Roberts et al., 2016).

Methods

This study is a 2x4 randomized between-groups experiment on the interaction effects of message frame and information source on information recall, trust, source expertise, source credibility, and anticipated consumption behavior, simultaneously. The population for this study included individuals18 or older and part of Generation Z. This generation is the newest group of current and emerging primary shoppers, and their differing preferences are becoming increasingly relevant and important to today’s food industry (Taylor & Keeter, 2010). A modification of Dillman et al.’s (2014) tailored design method was used to collect data from participants. For four consecutive weeks, an online Qualtrics instrument was sent to a non-random sample of the population attending Texas A&M University by using the University email system. Data collection ended after the minimum of 30 participants were randomly assigned to each of the eight treatments groups, as recommended for experimental research designs (Fraenkel & Wallen, 2008). The total sample size was 266 (n = 266). 

Our studies’ instrument was developed based on a broad and thorough literature review. A pilot test, expert panel, exploratory factor analysis, and pre-test/post-test were used to refine the instrument and establish validity and reliability. The independent variables were measured at the nominal level and included message frame (1 = analytical; 2 = narrative) and information source (1 = consumer; 2 = producer; 3 = reporter; 4 = meat scientist). The dependent variables were information recall, trust, source expertise, source credibility, and anticipated consumption behavior. After answering a screening question to ensure participants were age 18–29, they were randomly assigned to view one of eight videos about the AAACS. The videos were either narratively or analytically framed. The information source in the video was either a consumer, producer, reporter, or meat scientist. After watching the video, participants were asked to recall information about the AAACS by answering four researcher-developed multiple-choice questions. Participants indicated trust, source expertise, and source credibility using 7-point semantic differential scales with bipolar adjectives (1 = negative; 7 = positive). Anticipated consumption behavior was measured using 6-point Likert Scales (1 = strongly disagree; 6 = strongly agree). Finally, participants’ demographic information was collected.

A two-way Multiple Analysis of Variance (MANOVA) was used to determine the experimental effects of the two independent variables on the five dependent variables, concurrently (Mertler & Reinhart, 2017). A univariate ANOVA with post hoc Tukeys Honest Significant Difference (HSD) test was used to follow up a significant MANOVA. Data were analyzed with SPSS v.28 with an a priori alpha of .05.  

Findings

Most participants indicated their gender as female (55.64%), ethnicity as white (63.16%), and that they were an undergraduate student (66.54%). The samples represented fourteen colleges and schools at Texas A&M University, with the largest percentage of participants indicating they were in a major within the College of Agriculture and Life Sciences (27.44%). Table 1 summarizes some of the demographic characteristics of the sample.

	[bookmark: _Ref105014302][bookmark: _Hlk101685544]Table 1

	Participants’ Demographic Characteristics (n = 266)

	Characteristic
	n
	%

	Gender
	
	

	     Female
	148
	55.65%

	     Male
     Others
	83
35
	31.20%
13.15%

	Ethnicity
	
	

	     White
	168
	63.16%

	     Hispanic, Latino, or Spanish Origin
	30
	11.28%

	     Multiple Ethnicity Categories
	16
	6.02%

	     Asian
	14
	5.26%

	     Black or African American
     Others
	4
           34
	1.50%
12.78%

	Education Level
	
	

	     Undergraduate Student
	177
	66.54%

	     Graduate Student
	54
	20.30%

	     Others
	35
	12.26%



Objective one sought to determine if there were significant mean differences in the combined dependent variable set for message frame. Results indicated that a significant effect was not found for message frame (Pillai’s Trace = .02, F (5, 254) = .81, p = 0.54). For objective two, a significant mean difference in the combined dependent variable set for information source was found (Pillai’s Trace = .15, F (5, 768) = 2.63, p < .001). For objective three, there was not significant interaction between message frame and information source on the combined dependent variable set (Pillai’s Trace = .05, F (5, 768) = .86, p = .86). The significant effect of information source was followed up by a univariate ANOVA test and a Tukey HSD post hoc. Pairwise comparisons of means using Tukey HSD revealed significant perceived source expertise mean differences between information sources. Specifically, the perceived source expertise of the meat scientist (M = 6.08, SD = .96) was significantly higher than the reporter (M = 5.45, SD = 1.10, p < .001) and the consumer (M = 5.30, SD = 1.31, p = .01). Table 2 presents the mean and standard deviation of each dependent variable for the eight treatment groups.

	[bookmark: _Ref105014353]Table 2

	Mean Comparisons Between Message Frame and Information Source (n = 266)

	Test
	
	Information Recalla
	Trustb
	Source Expertisec
	Source Credibilityd
	Anticipated Consumption Behaviore

	
	n
	M
	SD
	M
	SD
	M
	SD
	M
	SD
	M
	SD

	Consumer
	
	
	
	
	
	
	
	
	
	
	

	  Analytical
	32
	2.13
	1.38
	5.63
	  .91
	5.36
	1.19
	5.95
	.97
	4.28
	.70

	  Narrative
	35
	2.28
	1.22
	5.74
	1.23
	5.24
	1.43
	5.94
	.98
	4.53
	.87

	Producer
	
	
	
	
	
	
	
	
	
	
	

	  Analytical
	32
	2.44
	1.16
	5.92
	 .91
	5.91
	1.07
	5.81
	1.02
	4.31
	1.01

	  Narrative
	34
	2.38
	1.29
	5.82
	1.02
	5.65
	1.00
	6.10
	.87
	4.60
	  .89

	Reporter
	
	
	
	
	
	
	
	
	
	
	

	  Analytical
	34
	2.48
	1.19
	5.66
	.98
	5.41
	1.11
	5.59
	1.01
	4.49
	.74

	  Narrative
	34
	2.17
	1.15
	5.88
	.91
	5.50
	1.11
	5.63
	1.13
	4.28
	.78

	Meat Scientist
	
	
	
	
	
	
	
	
	
	
	

	  Analytical
	33
	2.35
	1.00
	5.81
	1.03
	6.04
	1.00
	5.92
	1.05
	4.47
	1.03

	  Narrative
	32
	2.52
	1.16
	5.96
	1.01
	6.13
	.93
	6.15
	  .88
	4.34
	1.06



Conclusions, Recommendations, and Implications

This study indicated that a source directly involved with the AAACS innovation will produce higher information recall, trust, source expertise, source credibility, and anticipated consumption behavior. Specifically, participants indicated the level of source expertise as significantly higher for the meat scientist compared to the consumer and reporter. Based on the marginal means, participants experienced higher levels of information recall, trust, source expertise, and source credibility from messages delivered by the meat scientist. In addition, participants indicated higher levels of anticipated consumption behavior when messages were delivered by the producer. The results of this study are consistent with the CFI’s (2009) trust model that includes influential others and competence as components contributing to trust. These findings are also consistent with literature indicating that people listen more closely to individuals considered experts in the field (Erdem & Swait, 2004). 

We recommend that when communicating about agricultural innovations, the information source should be directly involved with agricultural innovation development and production. Agricultural communication practitioners must teach these scientists and agriculturalists how to communicate about their research and innovative products to better connect to their audience. Additionally, it is unreasonable to expect communication experts to accurately convey information about all the complex scientific topics. Educational programs like the USDA-sponsored science influencers project by Texas A&M University and the Science Communication Academy by Oklahoma State University hold great promise in developing the next generation of scientists and agriculturalists into effective communicators.  

There was not a significant mean difference between the narrative and analytical message frame on the combined dependent variable set. It is anticipated that the results of this study provides more depth to the literature because the effects of message framing are too complex to be measured by a single outcome variable, as previous framing studies have done. Additionally, the other independent variables, such as message and source characteristics, must be considered during analysis. Perhaps, structural equation modeling could be conducted to better understand the complex relationships among and between this set of independent and dependent variables. 

Additionally, research investigating message framing strategies outside of traditional communication contexts is recommended. The interdisciplinary collaboration that took place during this study brought to light the potential to apply communication strategies, such as narrative message framing, into the curriculum design of meat science courses. In the same way the literature indicates benefits to strategic message framing when communicating agricultural innovations to the public, classroom performance may benefit from teaching complex science and agricultural topics using strategic framing strategies. 

 In addition, there was not a significant interaction effect between message frame and information source. This indicates that the two independent variables are orthogonal in nature, and thus are independent of one another. Because of this, generalizations can be made without a caveat of how message frame is influence by information source (or vice versa) on the combined dependent variable set of this study. If replications of this research hold that the independent variables are unrelated on this set of dependent variables, this finding will simplify the development of future videos and other communication and educational content featuring the AAACS innovation.

These contributions provide important insight about how to effectively communicate information about the AAACS that will be processed through the peripheral processing route, according to the ELM. Information about agricultural innovations will rely on peripheral cues as it will be passively processed through the peripheral processing route (Petty & Cacioppo, 1986). This study indicates that in messages about the AAACS, information source is a peripheral cue that impacts consumers’ information recall, trust, source expertise, source credibility, and anticipated consumption behavior, while message frame is not. Communication practitioners who are preparing information about the AAACS to disseminate should prioritize strategically selecting information sources over message frames.
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