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Introduction
In today’s globalized world, it becomes essential for undergraduate agricultural students to develop a sound understanding of global agricultural issues and policy. Such understanding is critical, as employers are looking to hire graduates with the skills and competencies to thrive in the global workplace. Competencies include; working effectively across differing cultures, acknowledging the issues affecting our global agricultural industry (Irani et al., 2006), thinking with global perspectives, awareness, and citizenship, and understanding our international markets (Bruening & Frick, 2004; Morgan & King, 2013). Therefore, many United States (US) agricultural institutions of higher education have established missions and/or curricular programming to increase students’ global awareness and competencies such as the Cultural Competency Certificate at Texas A&M University (Moriba & Edwards, 2015).

The question has been raised about whether undergraduate students have sufficient understanding of global issues and agricultural policy to make a meaningful impact on the world’s critical agricultural and food issues (Wingenbach et al., 2003). Researchers have called educators to bring a heightened awareness of our globally, interconnected society into the classroom (Morgan & King, 2013). Although undergraduate students acknowledge the importance of global awareness and understanding in their future careers (Page & Williams, 2001), research has shown that students in US Colleges of Agriculture lack knowledge in international agricultural policies, practices, products, people, and cultures (Morgan & King, 2013). While efforts to internationalize institutions of higher education vary significantly by university (Estes et al., 2016), US Colleges of Agriculture are continually looking for ways to best integrate global issues, policy, and cultures into their curriculum. 

Few studies have examined the impact of international experiences on students’ knowledge and attitudes about international agricultural issues and policies. Does studying abroad enhance an undergraduate student’s level of understanding and/or attitudes towards international agricultural issues? As tomorrow’s leaders in agriculture, do our undergraduate agricultural students hold a foundational, appropriate level of knowledge of US agricultural policy, in order to make informed, globally focused decisions in their industry? If not, do international experiences help address this lack of knowledge? Furthermore, do we need to cater these experiences among specific types of students, to ensure most appropriate programming and curriculum? This study intends to bridge this gap.

Purpose and Objectives
The intent of this research study was to examine undergraduate students’ knowledge and attitude about international agricultural (ag) issues and agricultural (ag) policy. The following objectives were outlined in this study: 
1. Compare student knowledge of international ag issues and policy between agriculture majors (ag majors) and non-agriculture majors (non-ag majors); 
2. Compare student attitudes towards the importance of international ag issues and ag policy between ag and non-ag majors;
3. Determine the relationships among knowledge, attitudes, and student demographics (gender, self-reported GPA, and year in school); and
4. Determine the relationships among knowledge, attitudes, and student international experience (study abroad participation and agricultural experience outside of the US).

Methods
Sample: A voluntary nonprobability sampling method was used to recruit online survey respondents in this study. The population was 970 students who were taking one or more of the ten selected agricultural courses that span across all ag majors (crop and soil science, animal science, food security, agronomy, and agricultural mechanics), including two upper-division courses that specifically had a global focus, as well as one non-agricultural (communications) general education course in the spring of 2019 in the [College of Agriculture] at a large, Land Grant institution in the US. Although the classes are housed in the [College of Agriculture], a portion of the students majored in non-agricultural related fields. This survey opportunity was announced by an undergraduate student research assistant at the beginning of the spring 2019 semester. Students were introduced with the purpose of the study and then self-selected as volunteers to complete an online survey. To allow for further student accessibility to all students enrolled in the course (even if not present in class), the survey link and announcements was also distributed by the course Instructor via the online learning platform with the IRB information as well as a QR code for students to take the survey on their own time if needed. Although appropriate, considering the nature of the preassigned classes, the authors note the limitations and higher risk of sampling bias through voluntary response samples, considering the bias to those students more likely to self-select to volunteer to complete the survey. After removing incomplete answers, a total of 170 respondents (17.53% response rate) were used for analysis. Among these variables, gender, international experience, and discipline were nominal variables, while year in school was considered ordinal (freshman is defined as students in [university] who have taken 30 semester hours or less; sophomore is 30-59.5 hours; junior is 60-89.5 hours, and senior is above 90 hours) ([University], n.d.). Self-reported GPA is a continuous variable between 0.0 to 4.0.

Instrument: In previous literature, a variety of instruments have been administered, but none that met the specific objectives of this study. First, eleven multiple choice questions were developed to measure student knowledge level about global ag policy. These knowledge-based questions were developed using resources including: the World Bank Group (2014), Office of United States Trade Representation (2018), World Economic Forum (2018), The United States Foreign Agriculture Service (2018), the Food and Agriculture Organization of the United Nations (2018), the World Food Program (2017), the Global Policy Report (2018), European Commission (2018), the US Department of Agriculture (2018), and the US Committee of Agriculture (2018). Researchers decided to use a global aptitude assessment of knowledge, which provided a more accurate measure of student growth than student perception of knowledge. A pretest was given to both ag and non-ag students to establish content validity. To calculate the knowledge score, respondents earned one point with each correctly answered question. 

Initially, a 5-point 10-statement Likert scale was developed to measure student attitude toward the importance of global agricultural issues and policy (adapted from Coers et al., 2012; Elliot & Yanik, 2004; Wingenbach et al., 2003). After analyzing internal reliability, three statements were removed. The internal reliability was then deemed to be acceptable (Cronbach's alpha = .744). All seven statements were summed and averaged to create an overall attitude index score for analysis. In this instrument, the researchers operationalized “attitude” in terms of affective and cognitive attitude (Borg & Gall, 1989), capturing students’ feelings and cognitive beliefs of international agricultural issues and agricultural policy. Students’ international experiences were measured by study abroad participation and agricultural experiences outside of the US. Specifically, participants were asked “Have you ever studied abroad?” and “Have you ever had an agricultural experience outside of the United States?” 

Researchers analyzed the data using SPSS. T-test was initially used to achieve the first and second objectives; however, the variables violated the assumption of normality and homogeneity of variance. Hahs-Vaughn and Lomax (2013) recommended that when neither normality or homogeneity of variances can be assumed, Welch t’ test with ranked scores should be performed. Therefore, we transformed the raw score to ranked score, followed by a Welch’s t test for the first two objectives. To fulfill objective three, Pearson correlation tests were used to determine the relationship among continuous and interval variables including knowledge, attitude, self-reported GPA, and year in school. Due to violation of normality but satisfaction of homogeneity, t-test using ranked mean was used to determine the relationship between gender and knowledge, as well as between gender and attitude (Hahs-Vaughn & Lomax, 2013). Similarly, t-tests using ranked scores were used to fulfill objective four.

Results
[bookmark: _heading=h.gjdgxs][bookmark: _heading=h.30j0zll]Objective One: Table 1 summarizes the knowledge-based questions, correct answers, and the rate of accuracy for each question. Each correctly answered question received one point. The average knowledge score of all participants was 3.61 out of a full score of 11 ranging from 0 to 9 (n = 170, SD = 1.61), indicating that, on average, students did not hold a high knowledge of international ag issues and policy. 

Objective Two: When determining student attitudes towards the importance of global ag issues and policy, respondents were asked to indicate their level of agreement or disagreement of seven statements. The percentage of agreement of each statement is summarized below (Table 2) with the highest response bolded. On average, the attitude of all participants was 3.89. Ag students (n = 55, m = 4.06, ranked m = 104.49) held a more favorable attitude overall towards the importance of international agriculture and policy education than non-ag students (n = 115, m = 3.80, ranked m = 76.42, t = 3.56, p = 0.001). The effect size (cohen’s d = 0.59) shows a medium effect size. 

[bookmark: _heading=h.1fob9te]Objective Three: A low correlation was found between attitude and student’s year in school (r = .154, p = .045) and between student knowledge and self-reported GPA (r = .170, p = .029). T- test using ranked mean showed that there was a statistically significant difference in knowledge score between female (m = 3.83, ranked m = 108) and male (m = 3.23, ranked m = 62), (t(2) = -2.07 , p = 0.04),. No significance was found between gender and students’ attitudes. All participants identified as either male or female; no participants identified as “Other.” No significance was found between year in school and knowledge, nor between self-reported GPA and attitude.

Table 1
[bookmark: _heading=h.3znysh7]Knowledge Statements about Global Agricultural Issues and Policy
	Question
	Answer
	% of Accuracy

	What country wasted the most food?
	United States
	81.8

	What is the type of food that is wasted the most?
	Fruits, veggies, tubers
	67.6

	The economic strength of a country can be measured by:
	GDP
	50.0

	Who is the leading producer of agricultural products in the world?
	China
	41.2

	The percentage of land that is available for food production in the US is: 
	44%
	32.4

	The United States trades with other countries agricultural products because:
	they do not have the resources themselves
	22.4

	How many countries spend more than 40% of their household income on food?
	10
	18.2

	How many people are food insecure in the world?
	108 million
	17.6

	How many countries spend less than 10% of their household income on food?
	8
	14.7

	How much food does the world waste every year?
	1.3 billion tons
	10.0

	What percentage of US household income is spent on food?
	6.40%
	5.3


[bookmark: _heading=h.2et92p0][bookmark: _heading=h.tyjcwt]Welch’s t-test using ranked scores was used to compare the knowledge scores between ag and non-ag students. Results did not show a significant difference between students in ag students (m = 3.51, ranked m = 83.56) than non-ag majors (m = 3.67, ranked m = 86.43) (t = -.345, p = .09, df = 94.9). 

Objective Four: A negligible correlation as found between the total knowledge scores and attitude. No significance of knowledge or attitudes was found among students who did or did not have an international experience. Students with an experience abroad did not have a significantly more favorable attitude than those that had no experience abroad. Study abroad experience was not found to have a significant association with students’ attitude or knowledge level regarding agricultural issues and policy. 

Conclusions
Results concluded that undergraduate students held a low level of knowledge about global ag issues and policy. This information presents administrators with the opportunity to intentionally design and reevaluate the current curriculum to address these knowledge gaps. Another concerning component of these results is the fact that ag students held lower average knowledge scores than non-ag students. These unforeseen results further highlight the urgency of being intentional with curriculum design in agriculturally related programs. However, the findings provide a starting point for future research to examine additional factors that may impact these differences (i.e., incoming GPA).

Although the responses were unexpected, it’s important to note that ag students think more highly about the importance of international agriculture issues and policy. These results suggest that, while ag students think international agriculture and ag policy are highly important, their curriculum might not provide the appropriate knowledge and level of understanding to discuss them or possibly address them in their future careers. By addressing this knowledge gap with more purpose, perhaps ag students will be better equipped to engage in these conversations in a more constructive, meaningful way. The results also provide a call to action for US agricultural faculty to consider improving the in-demand sectors such as monitoring and evaluation, trade and economic development, and project management as well as of policy in their undergraduate agricultural courses.

Table 2
[bookmark: _heading=h.3dy6vkm]Attitude toward the Importance of Global Agricultural Issues and Policy Education
	 
	Strongly Disagree (%)
	Disagree (%)
	Neither Agree or Disagree (%)
	Agree (%)
	Strongly Agree (%)

	I am worried about international agriculture food security
	2.3
	4.0
	31.3
	48.3
	14.2

	I believe that policies supporting goods and investments contribute to global food security and nutrition
	.6
	1.7
	29.0
	56.3
	12.5

	I believe that tighter borders and migration restrictions could impact food security 
	2.9
	7.5
	28.2
	46.6
	14.9

	World agriculture has some effect on food prices in my local grocery store
	.6
	1.1
	14.2
	61.4
	22.7

	World events have some impact on agriculture in my community
	0
	2.9
	16.1
	65.5
	15.5

	Understanding global politics helps US producers market their products abroad.
	0
	.6
	20
	59.4
	20.0

	Politics have a major effect on world agriculture
	0
	.6
	14.9
	56.6
	28.0
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