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Milk Quality Assessment:  A Transferrable Model for Introducing Undergraduate Students to International Agriculture
While many colleges of agriculture are broadening their international reach, US land grant universities often overlook international Extension and engagement in undergraduate curricula (Loizzo and Lilliard 2015; Grotta and McGrath 2013). Several groups, however, have shown that experiential learning platforms are highly effective means of introducing international agriculture to undergraduate students (Bruening and Shao 2005; Kuh 2008). Such learning models draw from Kolb’s Experimental Learning Model that consists of a continuous cycle of four parts: experience, observation, conceptualization, and experimentation (Chan 2012). Service learning is a form of experiential learning in which students and stakeholders develop a reciprocal relationship providing benefits to each group (Roberts and Edwards 2015). This research describes the results of a service learning based course where students became skilled in milk quality assessment through the development and delivery of an outreach program targeted to small-holder Romanian dairy producers.  This model has several advantages.  Foremost is the fact that milk quality parameters are largely universal (e.g., total bacterial loads, coliform concentrations, composition [fat, protein, carbohydrates, ash], somatic cell counts). Thus, a repeatable milk quality assessment model could be highly transferrable to any region that produces dairy products. 
Course participants consisted of 17 US undergraduate students from Purdue University (West Lafayette, IN) and 5 Romanian undergraduate students from (Banat University of Veterinary Agricultural Sciences and Veterinary Medicine, Timişoara, Romania). The students were all agriculture or pre-veterinarian students. Stakeholders were small-holder Romanian dairy producers.  Such operations, usually with 1 - 5 relatively high-producing milking cows, are common throughout rural Romania (see EBRD/FAO, 2008 for review).  Farmers, together with community partners (Open Fields Foundation, Cluj Napoca, Romania; Asociaţia Judeţeană a Crescătorilor De Păsări şi Animale Hunedoara, Deva, Romania), previously expressed high interest in developing a milk collection program as a means to collectively market milk or produce value-added dairy products.  Such collection systems, however, require milk meet certain quality standards.  Thus, students were charged with comprehensively assessing basal milk quality in the community, delivering a workshop on the implications of their results, and providing guidance as to necessary next steps in developing a milk collection program.  
The US students participated in 16-week preparatory course prior to travel to Romania. The course served as an introduction to Extension methodologies, principles of sustainable development, Romanian agriculture, Romanian culture, and dairy science. Laboratory time was provided to students for milk quality testing instruction and practice.  Once in Romania, the students set up a temporary lab in a spare room of a guesthouse in the community. Fifty individual milk samples were collected from various farms throughout the village and analyzed for: 1) total aerobic bacteria; 2) coliforms; 3) composition (fat%, protein%, lactose%, ash%); 4) somatic cell count; and 5) presence of inhibitors. Following analysis of data, students presented their results and their implications to participating dairy farmers as well as the community agriculture leadership.  Students also were required to develop an instrument to measure the impact of their workshop.
Throughout the course, students engaged in structured reflections and other assessments designed to gauge the efficacy of the model.   The course significantly increased students’ knowledge of milk quality (pre-test = 13.1%; post-test = 88.7%) and their ability to perform universal milk quality tests. Importantly, students reported that they were much more motivated to learn about milk quality knowing they were to present their results and their implications to community partners (Table 1).   In turn, stakeholder groups rated the workshop highly favorably. Likewise, students felt that the course deepened their understanding of the mission of Extension as well as Extension methodologies (Table 1).  
Experiential learning, and service learning in an international context in particular, can also provide students varied opportunities to develop behavioral competencies as well as identify strengths and weaknesses.  Students reported that their cultural competencies (9.4; 1 = not improved; 10 = greatly improved), problem solving skills (9.1), and communication skills (8.7/10) were most improved as a result of participating in the course.  Interestingly, leadership was never mentioned in responses, despite the instructors’ clear identification of student leaders in various working groups. This may reflect a discordant definition or idea of leadership and future courses will more closely examine student perception of leadership in this context. Taken together, however, these data indicate that the milk quality assessment in the context of service learning can be highly effective in introducing Extension to undergraduate curricula while building real dairy science skills.  Lastly, as milk quality parameters are universal, the model is globally transferrable and can be used with students wherever dairy products are produced. 
	Table 1.  Student Assessment Following Completion of Milk Assessment and Stakeholder Workshop

	Dairy Skills Knowledge Assessment :                     

	Pre-test (13.1%)      Post-test (88.7%)

	Student Self-Assessment:
	

	Q. Through this class (both the preparatory class and the travel portion), has your knowledge of milk quality assessment improved? (1 = no improvement; 10 = great improvement)
	9.1

	Q. Please compare your knowledge of milk quality assessment before and after this course: (1 = no knowledge; 10 = very knowledgeable)
	

	Before:
	2.5

	After:
	8.5

	Q. Compared to other types of classes, how motivated were you to learn about milk quality knowing that you would present your results to the community? (1 = much less motivated; 10 = much more motivated)
	9.1

	Course Evaluation:
	

	Q. Participating in this course deepened my understanding of agricultural extension
      (no. of respondents)
	
Strongly disagree

0
	
Disagree


0
	
Un-decided

0
	
Agree


8
	
Strongly Agree

7
	



	Q. Participating in this course deepened my understanding of international development 
     (no. of respondents)
	
Strongly disagree


0
	
Disagree



0
	
Un-decided


0
	
Agree



5
	
Strongly Agree


10
	




	Q. How likely are you to recommend this class as a way to learn about agricultural Extension and international development (1 = not at all likely; 10 = very likely)
	         9.4
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