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Introduction/Theoretical Framework 
Diverse representation among students and educators within agricultural education has continued to shift since the Smith Hughes Act of 1917. Historically, females were not offered membership into the National FFA Organization until 1969. Approximately 20 years later, only 5.1% of agricultural education teaching positions were held by females (Knight, 1987). The lack of female representation had been associated with traditionally held social standard perceptions that certain careers, agricultural education and especially agricultural mechanics, are reserved for males (Bradley, 1971; Gabriel & Schmitz, 2007). However, the number of females holding agricultural education teaching positions continues to grow with 76% of graduates in agricultural education teacher preparation programs identifying as female (Smith et al., 2021). Many efforts have been made to address gender bias to promote increasing female representation among agricultural educators (Saucier & McKim, 2011; Tummons et al., 2017). However, while an increased number of females in agricultural education demonstrates positive momentum in closing the gender gap, many female teachers continue to face trials with job placement, discrimination from male counterparts and school administration, and experience gender bias in their teaching experience (Bradley, 1971; Kelsey, 2006; Kelsey, 2007; Thompson, 1986). 
Two studies regarding student evaluations provide evidence of gender bias in post-secondary political science courses, arguably another male dominated discipline (MacNell et al., 2015; Mitchell & Martin, 2018). Both studies concluded male instructors receive higher evaluations than female counterparts, even in online courses. Females teachres are supposedly judged on different factors than males such as personality and perceived intelligence (Mitchell & Martin, 2018).
For this study, we rely on the Pygmalion effect theory and Eagly’s social role theory to explain instructor gender and its effects on student perceptions (Eagly, 1987; Karakowsky et al., 2016; Merton, 1948) Eagly’s social theory claims behavioral differences between the two sexes has developed because of gender stereotypes and are consequences of the stereotypes taught to children. Boys and girls act differently because of the roles taught to them from society (Eagly, 1987). There are socially acceptable careers perceived to be reserved for either males or females such as pink-collar and blue-collar jobs. Incongruent work roles and gender consequent into poor perceptions from subordinates. A female welding instructor may be deemed as incongruent by social standards and her teaching ability may be devalued (Eagly, 1987; Eagly, 2002). Congruent gender and work roles positively influence perceptions of the teacher (Karakowsky et al., 2016).
The Pygmalion theory in a teacher-student scenario describes the impact student perceptions, actions and expectations have on a teacher. High expectations of a teacher or leader contribute to superior teaching performance. Karakowsky et al. (2016) claims gender bias from students and social stereotypes are considerably responsible for the Pygmalion effect to occur. It is critical to for students to view their leader as a credible source to then be responsive in the learning atmosphere (Karakowsky et al., 2012). 
Tinkering self-efficacy is an individuals’ belief of themselves regarding their own experience and knowledge in manual activities (Baker & Krause, 2007). For our research purposes, manual activities are in regard to an agricultural mechanics setting. Females have been previously described as lacking experience and more apprehensive in the mechanics realm (Baker & Krause, 2007, Crismond, 2001). Male students may have a higher tinkering self-efficacy and therefore may have lower or negative expectations (e.g. Pygmalion effect) of a female welding instructor due to individual perceptions that the female instructor lacks credibility in the technical domain. Female students who may have a lower tinkering self-efficacy may perceive a higher value for instruction from a female instructor in order to reduce feelings of inadequacy in the technical domain.
Agricultural mechanics is a major part of secondary agricultural education as it is estimated one in four SBAE courses is an agricultural mechanics competency such as welding (Saucier & McKim, 2011). Little to no research regarding gender bias in agricultural mechanics exists in professional literature. The potential for gender bias in our classrooms may rise with the sizeable increase of female educators in recent years if students perceive female instructors to have poorer teaching capabilities in agricultural mechanics compared to a male instructor.
Purpose/Objectives 
The purpose of this study was to examine students’ perceptions of female instructors versus male instructors in a post-secondary welding course. We also examined students’ tinkering self-efficacy. The following research objectives guided the study.
1. [bookmark: _Hlk104901826]Describe the demographic profile of students in a post-secondary welding course
2. [bookmark: _Hlk104901843]Describe students’ preference on gender of the welding instructor 
3. Describe student’s tinkering self-efficacy
4. Determine the correlation between students’ tinkering self-efficacy and students’ preference on gender of the welding instructor 
Methodology 
The study design was a two group repeated measures counterbalance quasi-experimental design. The population consisted of undergraduate students enrolled in the beginning welding course in Fall of 2021 (n = 28) at Utah State University. Of the 28 students enrolled, 25 students agreed to participate. Students enrolled in either a Tuesday or Thursday laboratory section which was randomly assigned with a male or female instructor. All students had the same lecture instructor. Both the male and female lab instructors were deemed similarly proficient to teach the welding lab by a senior instructor. The Tuesday laboratory section was assigned the male instructor and the Thursday section was assigned the female instructor for weeks one through eight. During week four of the semester, students completed a pre-survey administered by an independent observer to collect data on student’s gender preferences of instructors and tinkering self-efficacy. The lab instructors were reassigned laboratory sections at week eight. The identical post-survey was administered at week 12. Deception was used to limit the experiment effect (Fox et al., 2008). Students were informed the surveys were for a midterm evaluation to evaluate the course content. At the reassignment of instructors, students were informed that scheduling conflicts had caused the need to switch instructors. Students were not informed of the experiment until week 14 and then provided consent. Researchers did not analyze data until the semester was complete.
Demographic information was collected including gender, age and major of study. Students were asked to respond to several questions regarding gender preference of their welding instructor. The tinkering self-efficacy construct consisted of seven items with a Cronbach’s alpha reliability coefficient of .89 (Sallee et al., 2013). Items were on a seven-point Likert-scale (1 = strongly disagree, 4 = neutral, 7 = strongly agree). “I enjoy taking this apart” and “I enjoy working in the lab” are examples of construct items. Content validity for the instrument was deemed appropriate by a panel of faculty knowledgeable in agricultural education survey research methods and design. Student responses were analyzed using descriptive statistics. 
Results/Findings 
Objective One: Describe the Demographic Profile of Students in a Post-secondary Welding Course
The Tuesday lab consisted of nine students identifying as male and one student who identified as assigned female at birth (e.g. AFAB) student. The degree programs represented with the highest number of students were Agricultural Systems Technology (f = 3, 30%) and Technology Systems (f = 3, 30%). The average age of students participating in the Tuesday lab section was 24.6 (SD = 5.85). The Thursday lab section consisted of nine students identifying as male and four students identifying as female. The degree programs represented with the highest number of students were Agricultural Education (f = 5, 33.3%) and Outdoor Product Design & Development (f = 2, 13.3%). Two students in the Thursday lab did not provide their major. The average age of the Thursday lab section was 21.1 (SD = 2.02). Each section contained students in various other majors. 
Objective Two. Describe students’ preference on gender of the welding instructor 
Students were asked to respond to the true or false statement, “I have no preference towards gender of the instructor if they can teach welding well.” All students in the Tuesday lab section selected true indicating they have no preference in both the pre- and post-surveys. All students in the Thursday lab section with the exception of one female student selected true indicating no preference in the pre- and post-surveys. The one female student who selected false indicated she did have a preference toward the gender of the instructor in both the pre- and post-survey. 
For the next survey item, “Given an option of instructors with similar background and knowledge of welding, which instructor would you choose”, the answer choices provided were male and female. However, several students in both lab sections wrote in various answers/comments which were analyzed as “neutral”. Descriptive statistics can be found in table 1. In the pre-test, 15 total students (combined Tuesday and Thursday sections) selected a male instructor and 3 total students selected a female instructor. Two male students in the Tuesday section which started with the male instructor changed their responses between the pre- and post-survey first selecting the male instructor then the female instructor. Between the pre- and post-survey, the percentage of all students who chose “male instructor” dropped from 71.4% to 57.1%. On the post-survey, seven students (33.3%) selected neutral and wrote phrases such as “doesn’t matter”, “either”, “not important”, and “no preference”. 
A chi-square test of association was conducted to examine if instructor gender differences were significant. The pre-survey showed significant difference between the female and male students regarding their preference of instructor gender (x2(4) = 13.12, p = .011). The post-survey showed no significant difference between the male and female students regarding preference of instructor gender (x2(4) = 3.80, p = .433).
Table 1 
Given an option of instructors with similar background and knowledge of welding, which instructor would you choose?
	Lab Section
	Student Gender
	Week 4 Survey
	Week 12 Survey

	Tuesday
	
	Instructor Choice
	Instructor Choice

	
	
	Male
	Female
	Neutral
	Male
	Female
	Neutral

	
	
	f
(%)
	f
(%)
	f
(%)
	f
(%)
	f
(%)
	f
(%)

	
	Male
	8
(88.9%)
	0
(0%)
	1
(11.1%)
	6*
(75%)
	2
(25%)
	0
(0%)

	
	AFAB
	0
(0%)
	0
(0%)
	1
(100%)
	0
(0%)
	0
(0%)
	1
(100%)

	

	Thursday
	Male
	6
(85.7%)
	1
(14.3%)
	0
(0%)
	3
(50%)
	0
(0%)
	4
(50%)

	
	Female
	1
(25%)
	2
(50%)
	1
(25%)
	3
(60%)
	0
(0%)
	2
(40%)


*Note. For Tuesday, one student did not answer for the week 12 survey. For Thursday, three male students did not answer for the week four survey and three male students did not answer for the week 12 survey. For Thursday, one female student did not answer for the week four survey. AFAB = Assigned Female at Birth
Objective Three: Describe Students’ Tinkering Self-efficacy
The third research objective sought to describe students’ tinkering self-efficacy. On the pre-survey, female students averaged a tinkering self-efficacy score of 5.10 (SD = 1.15). On the post-survey, female students averaged a 4.96 (SD = 1.39). For male students on the pre-survey, the tinkering self-efficacy score averaged 6.59 (SD = 0.44) and at the post-survey tinkering self-efficacy score averaged 6.52 (SD = 0.70). Both the males and females tinkering self-efficacy scores dropped between the pre and post surveys. The AFAB student recorded a score of seven out of seven on both the pre survey and the post survey tinkering self-efficacy construct. This indicated the AFAB student had a high level of tinkering self-efficacy.
Objective Four: Determine the correlation between students’ tinkering self-efficacy and students’ preference on gender of the welding instructor
The fourth research objective sought to determine if a correlation was present between tinkering self-efficacy and the students’ preference on gender of the welding instructor. A Point Biserial Correlation was conducted to determine strength of correlation between the student gender and tinkering self-efficacy score. A significant moderate negative correlation was found between student gender and week 4 pre-survey tinkering self-efficacy score (rpbis= -0.56, p = 0.014) before the switching of instructors. There was no significant correlation between student gender and week 12 post-survey tinkering efficacy score (rpbis = -0.323, p = 0.260).

Conclusions/Recommendations
The purpose of this study was to examine students’ perceptions of female versus male instructors in a post-secondary welding course. It is essential to understand student perceptions of their instructors which has the potential to impact instructors’ performance, evaluations and desires to remain in the profession. Female representation in agricultural education is increasing (Smith et al., 2021) and yet female agricultural education instructors continue to experience gender bias in the profession (Kelsey, 2007). This study reinforces the emphasis of gender representation in agriculture, especially agricultural mechanics-based courses and adds to the little literature regarding gender bias in agricultural mechanics (Thoron et al., 2016). 
All students participating in this study, except for one female student, claimed zero preference regarding the gender of their lab instructor, yet most students when stipulated to choose between a male and female instructor chose the male instructor. Preference evolved between week four and week 12 as more students wrote in a neutral option regarding instructor gender. Our study showed tinkering self-efficacy and preference of instructor gender were associated in the pre-survey. Having a qualified female instructor altered student’s perceptions regarding learning welding content from a female. A limitation of this research was the potential for students to choose socially acceptable responses. However, we utilized deception to limit this bias. 
Female students indicated lower tinkering self-efficacy scores than male students in both the pre- and post-surveys. This is consistent with the Baker & Krause (2007) claim of females exhibiting lower tinkering self-efficacy than males. At the post-survey, a percentage of both male and female students shifted their preference of instructor gender. However, tinkering self-efficacy did not increase for either male or female students. We recommend further tinkering self-efficacy research be conducted to determine the lower levels of tinkering self-efficacy in females.  
We have several recommendations for future research and for teacher preparations programs across the country regarding the research findings. We recommend similar research be conducted to better understand student preferences and bias towards instructors in agricultural mechanics. Qualitative research ought to be conducted to determine factors to reduce bias such as interviews with instructors in agricultural education. We recommend teacher preparation programs dedicate time and efforts to addressing gender bias in agricultural mechanics and prepare instructors with strategies to combat issues which may arise in their own classrooms. Allocating efforts to teacher agricultural mechanics competencies may also build confidence in young female instructors.
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