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Science Process Skills in the Agricultural Science Classroom

Introduction
[bookmark: _GoBack]Science process skills are the foundation on which all sciences are built upon (Osman, 2012).  The nature of science process skills is based on scientific inquiry which involves asking a question, researching possible alternatives, and coming to a conclusion (Ergul, et al., 2011). Applying these principles not only helps students excel in science courses, but develops critical thinking skills essential to everyday problem-solving (Pratt & Hackett, 1998). Considering the hands-on nature of agricultural science classes, there is relevance to incorporating science process skills in the agricultural classroom. Due to intensified state testing and higher standards for teachers, agricultural education as a whole has found itself trying to prove its worth. By integrating science process skills into the agricultural science classroom, agricultural science teachers allow their classes to actually become a part of pragmatic science learning. This study addresses Research Priority Three of the American Association for Agricultural Education (AAAE) National Research Agenda – Sufficient Scientific and Professional Workforce That Addresses the Challenges of the 21st Century (Doerfert, 2011).  The objectives that guided this study were:

1. Identifying secondary agricultural science students’ perceptions of how science process skills are taught in the agricultural science classroom
2. Identifying teachers’ perceptions of how they taught science process skills in the agricultural science classroom.

Theoretical Framework
Bandura defines self-efficacy as “the beliefs in one’s capabilities to organize and execute the course of action required to produce given attainments” (1997, pg. 3 Bandura (1977) also notes that if a person has strong confidence levels, or they believe they can complete a task, then that person is more willing to actually carry out the task.  The theory of planned behavior states that the behavior of a person leads to an understanding of confidence levels. When using Ajzen’s theory of planned behavior, a person’s perceived or planned behavior is compared to their actual behavior. The components: the attitude toward the act, the subjective norm, and the perceived behavioral control all point towards how the person intends to behave. That makeup then predicts the actual behavior (Ajzen, 1991).   

Methodology
This study was guided by Dillman’s Tailored Design Method (Dillman, 2007). The two populations used for this study were New Mexico secondary agricultural science teachers and New Mexico secondary agricultural science students. Researchers received 35 teacher responses and 80 student responses. Both the teacher and student instruments were 11 question surveys with answers based on a 1-5 Likert-type scale. However the teacher instrument was modified from the Science Process Skills Inventory (Bourdeau & Arnold, 2009). Researchers modified the prompt in the teacher survey from “I learn” to “I teach”. After IRB approval surveys were disseminated at FFA events in the surrounding areas. Validity was established through a panel of experts. Reliability of both instruments was established through a pilot test. The teacher instrument resulted in a Cronbach’s alpha score of .92 and the student instrument resulted in a Cronbach’s alpha score of .85. 

Findings
	Table 1

	SPSI Skills Taught in Agriculture Classes According to Students

	In Agriculture Classes I learn how to…
	M
	SD

	Record data accurately
	3.16
	.73

	Use data to create a graph for a presentation to others
	3.13
	.80

	Use results of my investigation to answer questions that I asked
	3.09
	.79

	Use models to explain my results
	3.04
	.90

	Ask a question that can be answered by collecting data
	2.98
	.69

	Analyze the results of a scientific investigation
	2.95
	.74

	Create a display to communicate my data and observations
	2.94
	.80

	Use scientific knowledge to form a question
	2.86
	.82

	Use science terms to share my results
	2.85
	.67

	Communicate a scientific procedure to others
	2.78
	.81

	Design a scientific procedure to answer a question
	2.64
	.84



Students felt recording data accurately was taught most within the agricultural science classroom while the designing a scientific procedure to answer a question was taught least.

	Table 2

	SPSI Skill Taught in Agriculture Classes According to Teachers

	In Agriculture Classes I teach students to…
	M
	SD

	Use scientific knowledge to form a question
	4.26
	.65

	Record data accurately
	4.20
	.72

	Use data to create a graph for a presentation to others
	4.20
	.72

	Ask a question that can be answered by collecting data
	4.20
	.67

	Design a scientific procedure to answer a question
	4.14
	.69

	Use science terms to share their results
	4.09
	.61

	Communicate a scientific procedure to others
	4.06
	.73

	Create a display to communicate their data and observations
	4.03
	.75

	Use results of their investigation to answer questions they asked
	4.03
	.75

	Use models to explain their results
	4.00
	.69

	Analyze the results of a scientific investigation
	3.97
	.66



Teachers felt using scientific knowledge to form a question was taught the most in the agricultural science classroom while analyzing the results of a scientific investigation was taught the least.

Conclusion/Implications
The results show teachers’ and students’ perceptions of science process skills strongly differ from each other. It is strongly recommended that teachers employ agricultural science labs and students participate in science fairs. Further research could answer why teacher and student perceptions of science process skills taught in the agricultural science classroom seemed disconnected from each other. Another recommendation for furthering this research is to measure students’ actual science process skills and compare them to this study.  
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