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Introduction and Conceptual Framework 

Researchers have long tried to identify factors of success for secondary students (Petway, et al.,2016).  Many school-learning models outline the need for students to not only have cognitive processing skills for bringing in and contextualizing information, but also the need for skills unrelated to their cognitive ability (Bloom, 1976; Carroll, 1963). The second set of skills is often described with research terms including soft skills, 21st century skills, employability skills, big-five factors, growth mindset, meta-cognitive skills, and social-emotional skills (Almeida, 2016; Brunello & Schlotter, 2011; Camfield, 2015).  The phrase “noncognitive skills” developed over the last two decades as a way to describe all success factors which are outside of cognitive ability but related to the learning process (Brunello & Schlotter, 2011). 

There is overwhelming evidence to support the influence of noncognitive skills on academic success (Khine & Areepattamannil, 2016). Studies have yielded results highlighting the impact of increased noncognitive skills on a wide variety of positive outcomes. Secondary students with more advanced noncognitive skills have been found to have higher GPA, increased graduation rates, increases in scores on math and science achievement tests, and AP course enrollment (MacCann, Duckworth, & Roberts, 2009; Petway, Brenneman, & Kyllonen, 2016). Heckman, Stixrud, and Urzua (2006) conducted a longitudinal meta-analysis of noncognitive abilities and concluded noncognitive skills were far more predictive of both job satisfaction and overall quality of life than measures of cognitive ability. 

Grit, optimism, locus of control and self-efficacy are subsets of the larger concept of noncognitive skills shown to influence student success (Duckworth, Peterson, Matthews, & Kelly, 2007; Aspinwall & Taylor, 1992; Carden, Bryant, Moss, 2004; Chemers, Hu, Garcia, 2001; & Zimmermen, 2000). Collectively, measuring grit, optimism, locus of control, and self-efficacy allows an appraisal of an individual’s predisposition to focus passion and perseverance toward a task, maintain a positive outlook on life, internalize decision-making, and assess personal skills required to achieve goals (Bandura, 1982; Duckworth, Peterson, Matthews, & Kelly, 2007; Pajares, 2009; Rotter, 1966; Scheier & Carver, 1985). This group of noncognitive skills directly aligns with skills employers have noted as important characteristics in new employees (Crawford & Fink, 2020).

Educators are now expected to integrate noncognitive skills into the curriculum (Khine & Areepattamannil, 2016). Recent school programs including character counts and growth mindset training highlight the desire for noncognitive skills to be embedded into the fabric of education (Yeager, et al., 2019) This increased pressure to help students develop noncognitive skills has created an interest in examining the places in education where these skills may be naturally incorporated (Stone, 2014). CTE programs are designed to focus on building well-rounded, employable students through a combination of content knowledge, work-based experience, and leadership development (Gordon, 2008). Cheng and Hitt (2018) conducted an analysis of more than 15,000 CTE students to examine noncognitive factors. Their results indicated CTE students were more likely to have increased noncognitive skills when compared to students in the same schools who were not enrolled in CTE courses. The three-component model of agricultural education also includes emphasis in content, individualized work-based opportunities through Supervised Agricultural Experiences (SAE) and leadership development through the National FFA Organization (Croom, 2003). Examinations into noncognitive factors of agricultural education students in Idaho include noted differences between noncognitive factors for gold and non-gold ranked career development event participants (Ford, et al., 2019), increased noncognitive skills for agricultural education students over-stated adolescent norms (Smith & Thapa, 2022). Little is known about the noncognitive skills of SBAE students in contrast to the noncognitive skills of students outside of SBAE in Idaho. Describing noncognitive skills of could allow SBAE administrators to critically evaluate the opportunities being offered to students and provide vision for future programming. In addition, examining noncognitive skills can also help provide a preliminary insight into noncognitive development of Idaho students.

The theoretical base for this study stems from existing models of school success and academic achievement. Carroll (1963) proposed that academic success can be achieved based on both school and student learning factors. According to Carroll (1963), student natural ability to learn (aptitude) is filtered through the student factors of ability to understand instruction and perseverance and school factors including opportunity to learn and quality of instruction to determine the output of academic achievement. Bloom’s work to develop taxonomy of learning led him to publish a subsequent model for school learning in 1976. The model included student characteristics of cognitive behaviors and affective behaviors as student input factors and quality of instruction as the school input factor to yield student level of achievement, rate of learning, and affective outcomes. The conceptual framework for this study draws from Bloom (1976) to describe student factors for learning including cognitive ability, reclassifying Bloom’s “affective behaviors” as noncognitive factors based on the recommendation of Farrington, et al. (2012). In addition to student factors, school factors including opportunity to learn, and quality of instructional events is included. Academic performance is noted as the outcome of the interaction between student learning factors and school learning factors. In the conceptual model guiding this investigation grit, optimism, locus of control and self-efficacy are represented as noncognitive traits, with age, gender and SBAE enrollment represented as personal characteristics.

Purpose and Objectives 
The purpose of this portion of a larger study was to describe the grit, optimism, locus of control and self-efficacy of secondary students based on their enrollment in SBAE courses. To meet this purpose, the study was guided by the following objectives:
1) Describe the noncognitive factors (grit, optimism, locus of control, and self-efficacy) of students at Columbia High School.
2) Determine if differences exist in between noncognitive factors based on demographic factors (gender, year in school, SBAE enrollment) for students at Columbia High School.

Methods 
This study was descriptive in nature. An online curriculum for developing noncognitive skills developed by our research team due to school shutdowns during the COVID-19 pandemic, and access was given to both agricultural educators and other teachers at the school. The study was a census of the population of (N = 621) students enrolled in 25 different courses for teachers who requested access to the curriculum at [High School] in Spring 2020.  Courses included English, math, economics, and physical education courses along with all agricultural education courses offered. The total enrollment of [High School] in 2019-2020 was 1,372 students. As a component of the online curriculum, students completed an online instrument to examine noncognitive factors. Caution should be taken in generalizing results to a population outside of the respondents because a selected population was used. We make no claims that the population of this study is representative of all secondary, SBAE, or non-SBAE students in Idaho. Of all students in the 25 courses, 90.2% (n = 560) of participants completed consent/assent and responded to the instrument.

The online instrument combined demographic items with four pre-existing instruments designed to measure noncognitive skills. The first section of the instrument asked respondents to answer demographic questions including: age, gender, grade in school, self-reported GPA, and in which (if any) agricultural education course they were enrolled. Section two included the 10-items from the Short Grit Scale (Grit-S; Duckworth & Quinn, 2009). There are two subscales; passion and perseverance each with five items. Each of the items per subscale are rated on a 5-point likert-scale from 1 (not at all like me) to 5 (very much like me). Section three was the 10-item Revised Life Orientation Test (LOT-R; Schiever, Carver & Bridges, 1994) with items rated on a 5-point Likert scale from 1 (I disagree a lot) to 5 (I agree a lot). Section four of the instrument was Rotter’s (1966) Locus of Control Questionnaire (LOCQ) containing 29 dichotomous items, evenly split between intrinsic and extrinsic motivations. The final section of the instrument was the General Self-Efficacy Scale (GSE; Schwarzer & Jerusalem, 1950, with 10-items rated on a 10-point Likert scale from 1 (not confident) to 10 (confident). Students were emailed their results in each noncognitive skill for purposes of completing the curriculum modules. Data were entered in a MS excel spreadsheet for formatting then analyzed using IBM SPSS version 26. We previously determined face validity for the instrument using a team of agricultural education and educational psychology faculty, and post-secondary agricultural education students. Each construct in the instrument had previously reported reliability at or above α = 0.80. Post hoc reliability estimates ranged from α = 0.88 to α = 0.93.

Results and Findings

Subject characteristics were analyzed for demographic factors. For gender 52.0% of students responded as male (n = 291), with 47.0% of participants responding female (n = 263), and 1.0%  (n = 6) selecting prefer not to respond. The grade level breakdown included 30.0% freshmen (n = 168), 31.4% sophomore (n = 176), 22.3% junior (n = 125) and 16.3% seniors (n = 91). The average self-reported GPA for respondents ranged from 1.0 to 4.0 on a 4-point scale with a mean of M = 3.42 (SD= 0.41). Students completing the instrument noted their enrollment in agricultural education courses.  There were 62.1% (n = 348) of respondents who were not enrolled in any agricultural education course, and 37.9% (n = 212) who were enrolled in at least one agricultural education course. It is important to note that of the n = 212 students enrolled in an agricultural education course, n = 43 were also enrolled in another course participating in the study.  Those students did not take the instrument again and are only counted in the agricultural education enrollment results.  
Respondent grit scores ranged from 2.1 to 5.0 with a mean of M = 3.41 (SD = 0.54). Normative average grit score for adolescents is 3.40 on the five-point scale (Duckworth et al., 2007). Participants reported optimism scores ranged from 1 – 5 and were M = 3.24 (SD = 0.62). Locus of control summated scores ranged from 0 (extrinsic) – 23 (intrinsic) with a mean of M = 8.00 (SD = 3.69). The mean self-efficacy in this population was M = 7.15 (SD = 1.04). The scores for noncognitive skills examined in the study, along with the previously reported averages for adolescent populations is shown in Table 1. 
	
Table 1 

Noncognitive Skills in [High School] Students and Adolescent Averages (N = 560)


	
	Adolescent Average
	Respondents

	
	M
	M
	SD

	Grit
	3.40
	3.41
	0.54

	Optimism
	3.70
	3.24
	0.62

	Locus of Control
	9.03
	8.21
	3.69

	Self-Efficacy
	7.40
	7.15
	1.18



We also examined the noncognitive skills of students based on selected demographic characteristics including gender, year in school, and enrollment in agricultural education course. These results are shown in Table 2. 

	Table 2 

Noncognitive Skills in [High School] Students and Adolescent Averages (N = 560)


	
	
	Grit
	Optimism
	Locus of Control
	Self-efficacy

	
	n
	M
	SD
	M
	SD
	M
	SD
	M
	SD

	Gender
	
	
	
	
	
	
	
	
	

	Male
	291
	3.37
	0.58
	3.21
	0.76
	7.92
	3.74
	7.74
	0.82

	Female
	263
	3.53
	0.50
	3.34
	0.74
	8.72
	3.21
	6.66
	1.21

	Grade 
	
	
	
	
	
	
	
	
	

	9
	168
	3.49
	0.51
	3.34
	0.73
	12.4
	3.65
	7.74
	1.32

	10
	176
	3.31
	0.49
	3.35
	0.75
	12.9
	3.68
	7.72
	1.20

	11
	125
	3.43
	0.52
	3.38
	0.70
	12.6
	3.27
	7.76
	1.24

	12
	91
	3.19
	0.54
	3.22
	0.78
	13.1
	3.72
	7.52
	1.23

	Enrolled
	
	
	
	
	
	
	
	
	

	Ag Ed
	212
	3.87
	0.48
	3.24
	0.64
	9.20
	3.26
	7.44
	1.06

	No Ag Ed
	348
	3.13
	0.58
	3.08
	0.61
	7.61
	3.89
	6.98
	1.21

	Note: Grit score is reported on a 1-5 scale, Optimism on a 1-5 scale, locus of control scale is from 1-23, and Self-Efficacy scale ranged from 1-10. For gender, refer not to respond (n = 6) is not included.



	Differences were examined between noncognitive skills based on demographic factors. For gender, a t-test revealed differences between males and females for locus of control (t(559) = 2.23, p =0.02) and self-efficacy (t(559) = 1.38, p =0.04), with males having higher scores for both factors. Differences were found through a one-way ANOVA between seniors and all other grades for grit (F(3, 559) = 4.14, p = 0.01, ηp2 = 0.08) and self-efficacy(F(3, 559) = 2.31, p = 0.03, ηp2 = 0.11), and between seniors and freshmen for locus of control (F(3, 559) = 1.98, p = 0.04, ηp2 = 0.07). Differences were examined through a t-test for enrollment in an agricultural education classes.  Differences existed between those enrolled in agricultural education and those not enrolled for grit (t(559) = 4.35 p =0.01), locus of control (t(559) = 3.21, p =0.01), and self-efficacy (t(559) = 1.87, p =0.04).

Conclusion, Recommendation, and Implications
Respondents were students living through COVID-19 school shutdowns at the time of data collection. It is interesting to note that the differences in this study are not as marked between SBAE students and adolescent averages as other administrations to SBAE populations (Smith & Thapa, 2022).  Much research indicates that there are large scale implications to student mental health and wellness because of the events of Spring 2020 (Wu, et al., 2020) We cannot ignore the potential impact of the cross-sectional timing of this study. How much did student lived-experience filter into their responses? We may never know, but strongly recommend examining this data in line with other COVID-19 related student mental health data to determine how this data compares to pre and post pandemic information.

For respondents in this study, differences were found between males and females for self-efficacy. These findings are in line with other researchers who point to higher levels of self-efficacy among adolescent males (Pajares, 2002). We did find differences in locus of control between males and females, with males in this study having a more intrinsic locus of control.  This finding is unique among noncognitive research, which generally points to more intrinisic locus of control for females (Carden, et al., 2004).  More examination should be conducted to determine what may have been the impetus for inconsistent results at [School] in the spring of 2020.  

We can also conclude that differences existed for the students at [High School] for noncognitive factors of grit, locus of control, and self-efficacy between those who were enrolled in an agricultural education course, and those who were not.  These findings support the work of Cheng and Hitt (2018) who concluded that CTE students typically report noncognitive skills at rates higher than students not enrolled in CTE courses. There is more work to be done in this area. More research is needed to determine if there are differences in noncognitive skills between SBAE and non-SBAE students in other populations. Isolating variables which contribute to attracting, retaining, or instructing noncognitive skills in students is an important next step. 

Knowing student scores for noncognitive factors can help administrators and educators better understand how to develop these skills in students.  Khine and Areepattamannil (2016) stress the ability to guide students toward increasing noncognitive skills. We recommend expanding this topic into experimental research to determine the influence of targeted training and best practices for incorporating noncognitive skills in education for secondary students.  For educators, we recommend incorporating noncognitive awareness and development of noncognitive skills in all classes.  
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