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Bridging Language and Data: Transforming Agricultural Curricula for Big Data Analytics Through Linguistic Insights
Introduction
          The Food, Agriculture, Natural Resources, and Human Sciences (FANH) disciplines are increasingly reliant on advanced data analytics to address complex agricultural and environmental challenges, yet a significant skills gap exists in the workforce. Thus, integrating data analytics into curricula in agriculture education considering students’ different characteristics to achieve the best educational outcomes and efficiency is needed. This study aims to investigate learner profiles—specifically demographics, work experience, and usage of data analytics—to identify different perceptions and preferences in big data analytics. Three research questions guided this study. Are there different groups between the users? How do overall word usage patterns differ between Groups? Are there notable patterns between groups subsets regarding tool and resource usage, activities and topics, additional knowledge and skills for curriculum development? 
Literature Review
          Data analytics in FANH careers can enhance decision-making, improve resource management, and drive innovations essential for sustainable development (Marvin et al., 2017). Significant skill deficiencies exist among FANH science professionals, with many graduates lacking proficiency in statistical techniques, data visualization, and higher-order analytical skills (Kumar & Singh, 2019). Traditional postsecondary agricultural education curricula, while strong in foundational sciences, often lack inclusion of data analytics (Braganza et al., 2017).
Methods
          The participants in the study were alumni of Texas A&M University. The researchers created a survey instrument based on review of prior literature to identify eight essential knowledge and skill areas in data analytics (Ariyachandra, 2020; Guttmann, 2018; Jones, 2020; World Economic Forum, 2018; Zin et al., 2022). The instrument collected demographic information, including education level, gender, age range, work experience, and whether participants used data analytics in their workplace. Open-ended questions addressed tool/resource usage, core data analytics competencies for curriculum development, and additional skills. A total of 535 valid responses were analyzed. Cluster analysis using demographic variables identified participant groups, which were labeled accordingly. Text analysis was applied to open-ended responses to explore linguistic differences across groups. Both overall and subgroup differences were examined. Python was used for clustering and RStudio for text analysis.
Results
          We used machine learning technique cluster analysis. Demographic information (educational level, gender, age group, years of work experience, and workplace usage of data analytics) were used as selected features for clustering. Two distinct clusters were identified. Cluster/group 0 was older, with less educational level, more work experience, used big data analytics more, and valued machine learning techniques more. Cluster/group 1 demonstrated stronger emphasis in foundational concepts and data infrastructure such as basic concepts, data management and security, data visualization, and higher order analytics skills. Variation between communication skills and critical thinking was less evident. Both groups valued those skills highly.
          We identified the top 20 most shifted words between groups through text analysis to examine group differences. Words such as analysis, Excel, PowerBI, Microsoft, Tools, Management, Cleaning, visualization, Python, Code, and Programming appeared more frequently in Group 1, suggesting a strong focus on proficiency on software and tools, coding/programming skills, data management skills, data visualization skills. Younger population placed greater emphasis on foundational concepts and data infrastructure. Terms such as platforms, formulas, basic, analytics, training, curriculum, business, effectively, patterns, knowing, foundations, and roles were more prominent in Group 0, possibly reflecting they valued foundational learning or training, understanding basic analytics concepts, gaining familiarity with tools and platforms, and especially applications in business contexts. This might be due to Group 0’s more experienced usage and work experience. 
          Subgroup differences in tools and resources usage showed that Group 0 emphasized foundational competencies (i.e., leadership and management), while Group 1 focused on technical tools (i.e., Excel, Python, and PowerBI) with generational differences in platform preferences for YouTube (older) vs. PowerBI for (younger) professionals. In curriculum design, Group 1 prioritized big data skills, whereas Group 0 leaned toward foundational and abstract curriculum elements. For supplemental skills, Group 0 valued communication and teamwork, while Group 1 emphasized technical abilities (e.g., data analysis and research).
Discussion
          This study provided evidence of a need for differentiated learning and teaching based on different learner profiles. This research provides actionable insights for tailored curriculum development that match better learners’ needs. The study’s two‐cluster solution reveals distinct learning profiles among FANH students and alums. Recognizing these differences allows curriculum designers to adopt targeted interventions—for instance, advanced data labs for more technically inclined cohorts and integrative, concept-based projects for those seeking broader skill sets. Educators can formulate personalized learning pathways by mapping how each cluster differs in background attributes (e.g., work experience, educational level, big data usage). Learners in the “technical” cluster might benefit from in-depth analytics courses. In contrast, those in the “conceptual” cluster might thrive in strategic or managerial tracks—ensuring each subset receives relevant and purposefully designed educational content. 
Implications/Recommendations
          The essential knowledge and skills identified through different groups can provide insights to better match the emerging demands of agricultural, environmental, and food-related industries. It’s important to enhance a modular curriculum with a focus on analytics tools, hands-on software literacy, and supplementary online resources. Future research is recommended to explore the essential knowledge and skills needed in the FANH industries, perhaps through a qualitative lens, to gain an in-depth understanding of learners’ perceptions, the importance of these skills, and the reasons for differences across individual profiles. The methodological framework—using surveys, clustering, and textual frequency analysis—can be extended beyond FANH to disciplines investigating workforce skills.


References
            
Ariyachandra, T. (2020). Encouraging analytics skills development in all undergraduates: A taste of Microsoft data analytics. Information Systems Education Journal, 18(2), 58-68.
Braganza, A., Brooks, L., Nepelski, D., Ali, M., & Moro, R. (2017). Resource management in big data initiatives: Processes and dynamic capabilities. Journal of Business Research, 70, 328–337. https://doi.org/10.1016/j.jbusres.2016.08.006
Guttmann, A. (2018). North America’s most in demand skills in data marketing 2017 Statista. Retrieved from https://www.statista.com/statistics/818976/north-america-leading-in-demand-skills-data-marketing/
Jones, H. (2020). Data science: The ultimate guide to data analytics, data mining, data warehousing, data visualization, regression analysis, database querying, big data for business and machine learning for beginners. Bravex Publications.
Kumar, S., & Singh, M. (2019). Big data analytics for healthcare industry: Impact, applications, and tools. Big Data Mining and Analytics, 2(1), 48–57. Big Data Mining and Analytics. https://doi.org/10.26599/BDMA.2018.9020031
Marvin, H. J. P., Janssen, E. M., Bouzembrak, Y., Hendriksen, P. J. M., & Staats, M. (2017). Big data in food safety: An overview. Critical Reviews in Food Science and Nutrition, 57(11), 2286–2295. https://doi.org/10.1080/10408398.2016.1257481
World Economic Forum. (2018). The future of jobs report 2018. Centre for the New Economy and Society. https://www.voced.edu.au/content/ngv:80780
Zin, N. M., Kasim, E. S., Kandasamy, I. D., Khairani, N. S., Noor, N. M., & Sufian, N. I. M. (2022). Big data analytics knowledge and skills: What you need as a 21st Century accounting graduate. Management & Accounting Review, 21(3).















2

