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Thinking and Working Like a Scientist: 
Perceptions of Animal Science Undergraduates in a Research Program

Introduction 
Food animal producers and industries face a myriad of challenges. Integrated systems and research are needed to improve food animal disease control, food safety, and human health (Evans et al., 2022). Artificial intelligence (AI), data analytics, genomics, and bioinformatics present important opportunities for food animal production (Williams et al., 2020), and research is needed to optimize real-life applications. At North Carolina State University, approximately 825 students are pursuing a bachelor’s degree in animal science. Upon entering the university, 96% of these students report career aspirations in veterinary medicine. Still, only about 10% pursue a doctorate in veterinary medicine, thus leaving many graduates to pursue alternative careers. This undergraduate population represents an enormous, untapped resource for contributing to the betterment of our nation’s food animal production. To address these varied workforce needs, the Animal Science Summer Undergraduate Research Experience (ASSURE) program began in 2022 as a 12-week summer program. Selection of ASSURE Scholars prioritizes students from underrepresented communities. Scholars are compensated for serving as research assistants under the mentorship of animal science faculty. The program includes industry field trips, panel discussions with government, Extension, academic, and industry leaders, and a student symposium to present research results. ASSURE is a USDA-funded Research and Extension Experiences for Undergraduates (REEU) program. The ASSURE goals are to develop Scholars’ interests in research, hands-on research skills, and awareness of cutting-edge techniques to ultimately influence their animal science career pathways. 

Theoretical Framework 
The cognitive apprenticeship model represents situated learning by making intentional use of the social and physical environment (Brown et al., 1989). Students are engaged in real-world activities (Carter, 1990; Hennessy, 1993) and conduct peer and expert-led research (Greer et al., 2016). Cognitive apprenticeship is a particular teaching method for making thinking visible throughout an apprenticeship (Collins et al., 1991). Cognitive apprenticeship can be used when skills need to be transferred, tasks are abstract, and labor processes are less visible (Collins et al., 1991). According to Collins et al. (1991), there are six phases in the cognitive apprenticeship method: modeling, coaching, scaffolding, articulation, reflection, and exploration. Under the modeling phase, the faculty research mentors demonstrate scientific thinking and practices and in the coaching stage, the faculty research mentors observe and facilitate while students perform a task. The mentors provide support to help students accomplish a task in the scaffolding stage, while in the articulation step, mentors encourage students to verbalize their knowledge and thinking. During reflection, mentors enable students to compare their performance with others. Lastly, in the exploration stage, students are invited to pose and solve their problems (Ghefaili, 2003). The cognitive apprenticeship model highlights the significance of mentorship in shaping undergraduates’ perceptions of science and their identity as emerging researchers.
Methodology 
Since 2022, 28 ASSURE Scholars completed the program, and 100% of Scholars completed the Student Assessment of Learning Gains (SALG) instrument (Seymour, et al., 2000) during the last week of the program. SALG data were analyzed by determining the frequencies and percentages of each response. An example question was, “How much did you GAIN in the following areas as a result of your most recent research experience?” The scale was 0 (no gains), 1 (a little gain), 2 (moderate gain), 3 (good gain), and 4 (great gain). Given the small ASSURE Scholars population, the responses for 3 (good gain), and 4 (great gain) were collapsed to indicate the proportion of Scholars indicating the most improvement for each item. For measuring gains in research skills, SALG uses 28 items and for measuring research attitudes and behaviors, eight items.  

Findings
The vast majority of Scholars reported making good or great gains in most areas including preparing a scientific poster (86%), understanding the relevance of research to their coursework (75%), being comfortable working collaboratively with others in research settings (76%), and conducting observations in the field or lab (70%). Lower proportions of Scholars reported good or great gains in keeping detailed lab records (30%) and using statistics to analyze data (50%). In terms of research attitudes and behaviors, the preponderance of Scholars reported good or great gains in engaging in real-world research (83%) and feeling like a scientist (79%). Slightly less than one-third (32%) reported trying out new research ideas and procedures on their own.  

Conclusions
ASSURE Scholars are making improvements in their perceptions of (a) thinking and working like a scientist and (b) their attitudes and behaviors as researchers. Thinking and working like a researcher is an antecedent for considering research careers and graduate school opportunities in animal science, underscoring the cognitive apprenticeship model for REEU programs.    

Implications/Recommendations/Impact on Profession 
Consistent with other REEU programs, ASSURE Scholars were studied in terms of their research skillsets (Odera et al., 2015). Follow-up interviews with ASSURE Scholars are recommended to fully understand how these gains in research skillsets may influence the Scholars’ postbaccalaureate and career experiences. 
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