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ABSTRACT 

 

Student Perceptions of Male and Female Instructors in  

a Post-Secondary Welding Course 

by 

S. Kjersti R. Decker, Master of Science 

Utah State University, 2023 

 

Major Professors: Dr. Tyson J. Sorensen & Dr. Michael Pate 

Department: Applied Science, Technology and Education 

 

 Agricultural mechanics and welding have traditionally been perceived to 

be career realms reserved for males, however an increasing number of females are 

entering professions utilizing welding technology such as agricultural education. 

This research was developed due to the lack of gender research in agricultural 

mechanics and the increased number of females teaching welding. The purpose of 

this quantitative study was to examine students’ perceptions of learning from a 

female instructor versus a male instructor in a post-secondary welding course. We 

examined associations and differences between students’ preference of a male and 

a female welding instructor as well as individual self-efficacy and perceptions 

towards using welding technology.  

The population for this study was undergraduate students and the sample 

was a convenience purposive sample of undergraduate students enrolled in 

beginning welding courses at Utah State University. Students’ perceptions toward 

welding technology and learning welding technology, tinkering self-efficacy, 

demographic information, and preferences toward the gender of their welding 
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instructor were collected to determine associations and differences between the 

students. Survey responses were analyzed using descriptive and inferential 

statistics. Research findings suggest receiving instruction from a female welding 

instructor had a positive influence on the student’s beliefs of whether they could 

learn from a female instructor. Several individuals displayed signs of gender bias 

or preference toward their own or the opposite gender. Male students also held 

significantly higher levels of tinkering self-efficacy, were more heavily involved 

in a technology-oriented degree of studies, and overall had more welding 

experience compared to their female counterparts.  

 Recommendations include an increased number of required agricultural 

mechanics coursework in agricultural education teacher preparation programs to 

increase confidence to teach agricultural mechanics for all agricultural educators, 

teacher preparation program addressing gender bias issues in teaching methods 

courses, and more research be conducted in a similar environment to verify 

gender bias in agricultural mechanics.  

(212 pages)  
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PUBLIC ABSTRACT 

 

Student Perceptions of Male and Female Instructors in  

a Post-Secondary Welding Course 

by 

S. Kjersti R. Decker 

 

Agricultural mechanics and welding have traditionally been perceived to 

be careers reserved for males, yet more females have entered professions using 

welding such as agricultural education. This research was developed because of 

the lack of gender research in welding. The purpose of this study was to examine 

students’ perceptions of learning from a male instructor versus a female instructor 

in a post-secondary welding course. We examined associations and differences 

between students’ preference of a male and a female welding instructor as well as 

individual self-efficacy and perceptions towards using welding technology. The 

population for this study was undergraduate students and the sample was 45 

undergraduate students enrolled in a beginning welding course at Utah State 

University.      

 Students’ perceptions toward welding technology and learning welding 

technology, tinkering self-efficacy, demographics, and preferences toward the 

gender of their welding instructor were collected to look at differences between 

students. Research findings suggest receiving instruction from a female welding 

instructor had a positive influence on the student’s beliefs of learning from a 

female instructor. Several individuals showed evidence of gender bias or 
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preference through their survey responses. Male students had higher levels of 

tinkering self-efficacy, were more involved in a technology-oriented degree of 

studies, and overall had more welding experience compared to the female 

students.  

 Recommendations include more agricultural mechanics coursework in 

agricultural education teacher preparation programs to increase confidence to 

teach agricultural mechanics for all agricultural educators, addressing gender bias 

issues in teaching methods courses, and more research be conducted in a similar 

environment to verify gender bias in agricultural mechanics.  
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Chapter I: Introduction 

 

 

Introduction 

  

 Modern society in the United States and other countries has deemed 

certain career pathways and roles primarily reserved or more socially acceptable 

for one gender than the other (Eagly, 1987). The U.S. Bureau of Labor Statistics 

suggests the most common occupations for males in recent years are regarded as 

production/craft, technical, and management-oriented careers (U.S. Bureau of 

Labor Statistics, 2021), while the most common occupations for females are 

service oriented, involve clerical work, and are identified as pink-collar work 

(Gabriel & Schmitz, 2007; U.S. Bureau of Labor Statistics, 2021). The term pink-

collar refers to careers primarily held by females (Howe, 1978) such as teachers, 

nurses, and secretaries. 

 Males are more heavily involved than their female counterparts in blue-

collar work and STEM careers which have traditionally been considered 

predominantly male career fields (Bond, 2016; Gabriel & Schmitz, 2007; Halpern 

et al., 2007; Hermann, 2016; Leaper, 2015). Blue-collar work includes but is not 

limited to manual skilled or unskilled labor in an industrial setting. Examples of 

blue-collar work include welders, electricians, mechanics, painters, and 

construction workers (Oxford University Press, 2022). The STEM field involves 

careers heavily related to science, technology, engineering, and math.  

England (2010) suggests for many years females avoided careers in 

predominately male realms, and several theories reinforce England’s proposition. 

One can argue females are not inclined or are less willing to pursue careers in 
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predominately male oriented careers. Bergmann (2011) discussed the lack of 

training opportunities for females in blue-collar work as a cause for the lack of 

females in blue-collar work. Female employees in the United States also continue 

to be paid less compared to their male counterparts (U.S. Bureau of Labor 

Statistics, 2021). In 2020, female full-time and salary workers possessed a median 

earning of 82% of their male counterpart's salary (U.S. Bureau of Labor Statistics, 

2021).  

Despite gender career stereotypes, the pay gap, and potential lack of 

training opportunities, an increased number of females have entered male-

dominated careers in recent decades. England (2010) suggests the gender divide 

has declined in recent decades as more females have entered male-dominated 

occupations, including blue-collar work, STEM, and agriculture. The trend began 

in the 1970’s as an increasing number of females entered male dominated degree 

programs at colleges and universities (e.g., business, engineering, agriculture, 

etc.) while the number of females in pink-collar work slowly decreased (England 

& Li, 2006). The number of females involved in construction work expanded by 

73.5% from 1985 to 2005 and in 2020 a total of 10.9% of construction workers 

were female (U.S. Bureau of Labor Statistics, 2021). The number of females 

involved in the welding industry increased during World War II as many males in 

the United States were serving in military positions overseas (Oliveira, 2011). The 

number of females in the welding industry then proceeded to decrease after World 

War II as many males returned to the career field. In 2020, a mere 3.5% of 

welders were female resulting in a heavily male oriented profession (U.S. Bureau 



3 

 

 

 

of Labor Statistics, 2021). The number of females pursuing careers in agricultural 

education has increased tremendously compared to construction work, STEM 

fields, and the welding industry (Bond, 2016; Smith et al., 2021; U.S. Bureau of 

Labor Statistics, 2021). 

 

Statement of the Problem 

Agricultural education has changed dramatically in the past 103 years 

since the Smith-Hughes act in 1917. The Future Farmers of America (i.e., The 

National FFA Organization) was founded in Kansas City, MO and originally 

membership was reserved for Caucasian males in secondary schools (National 

FFA Organization, 2022). The National FFA Organization today has opened its 

doors to recognize membership for all ethnicities and genders (i.e., African 

American males were admitted in 1965 and females in 1969). FFA is an integral 

part of Agricultural Education. The demographics of agricultural education 

students and FFA members has changed, therefore agricultural educators' 

demographics have reflected a change. A research study conducted in 1987 

reported females held an approximate 5.1% of secondary agricultural educator 

positions nationwide (Knight, 1987). Foster (2001) reported 15.77% agricultural 

educators were female and the number of females in the profession grew to 33% 

in the year 2014 (Shultz et al., 2014). In 2021, 76% of graduates in teacher 

preparation programs in agricultural education were female, a significant increase 

compared to previous years and a milestone for females in agricultural education 

(Smith et al., 2021).  
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Agricultural educators teach a variety of courses ranging from traditional 

agricultural topics such as plant science, mechanics, welding, and animal science 

to more contemporary topics such as aquaculture or floriculture. Agricultural 

educators teach, on average, four different courses per semester and one of the 

courses has the potential to be an agricultural mechanics course (McKim & 

Saucier, 2011). The National FFA Career Development Events Handbook (2006, 

p. 43) defines agricultural mechanics to be “comprised of strong technical content 

and complimented by the development of practical, hands-on skills.” Course 

topics include welding, fabrication, woodworking, and other applied technical 

content. Phipps et al. (2008) estimated 25% to 40% of an agricultural educator’s 

workload is spent teaching agricultural mechanics topics, yet many agricultural 

education teacher preparation programs require few agricultural mechanics credits 

in graduation requirements (Burris et al., 2005; Byrd et al., 2015). 

Despite the significant amount of agricultural mechanics coursework in 

the agricultural education classroom and being a career traditionally reserved for 

males, the number of female agricultural educators has grown and continues to 

rise each year. Teacher preparation programs have received an influx of female 

undergraduate enrollment and females represent 50% or higher of student 

teaching populations (Burris et al., 2010; Saucier & McKim, 2011; Smith et al., 

2021). In 2015, every FFA region in California possessed significantly more 

female teachers than male teachers, in some cases even double the number of 

male teachers (Teach Ag, n.d.). There were 808 agricultural educators in 

California in 2015, 58% were female and 42% were male. The increased number 
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of females in the profession is prominent throughout agricultural education 

programs in the United States (Teach Ag, n.d.). Vancouver & Ilgen (1989) 

suggest a profession can continue to be perceived as male dominated regardless of 

the increased number of females in the profession. Several female individuals in a 

recent case study indicated a lack of sense of belonging in agricultural education 

and suggested some individuals believe the profession is still a man’s job (Kelsey, 

2007). In another qualitative case study, a millennial female agricultural educator 

(and other older female educators) expressed many struggles with her male co-

teachers, pressure from others to prove her teaching qualifications and abilities, 

and experienced sexism and resentment from students for being female (Baxter et 

al., 2011).  

The traditional gender stereotype of an agricultural educator is a male 

educator. Tummons et al., (2017) argues the young, female agricultural educators 

today are now filling many teaching positions once held by males and are now 

becoming the new stereotype. Many secondary age students are finding 

themselves in the position of enrolling in agricultural education courses and 

receiving instruction from a female instructor instead of the traditional male 

stereotype.  

The majority of female agricultural educators are potentially teaching 

various agricultural mechanics competencies traditionally taught by their male 

counterparts (Saucier & McKim, 2011). Many of these females across the U.S. 

are teaching welding courses representing an extremely predominate male blue-

collar industry (U.S. Bureau of Labor Statistics, 2021). These female agricultural 
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educators are not only obtaining positions once held primarily by males but are 

teaching courses containing few female students. After a brief search of literature 

regarding the number of females enrolled in secondary welding courses, little 

information was found in current scholarly articles. An outdated research analysis 

documented a total of eight female students were enrolled in welding courses over 

a span of 11 years at a two-year technical college in California (Garlock, 1975). In 

2020, a Texas secondary welding instructor described how few female students 

(i.e., only one or two females) enroll in his welding classes every year (Battis, 

2020). In a Tennessee high school, it was reported only one female was enrolled 

in the dual enrollment welding program through a local college (William, 2021). 

Both articles mention the increasing number of females in welding courses, yet 

very few females are enrolled compared to their male counterparts according to 

the welding instructors. Leopold (2021) suggested welding careers are 

nontraditional careers for females and perhaps a reason why few females are 

enrolled in secondary welding courses.  

Female welding educators offer instruction and teach skills representing 

an industry in which females represent only 3.5% of workers (Tummons et al., 

2017; U.S. Bureau of Labor Statistics, 2021). The high increase of females in 

agricultural education teaching mechanics is a revolution for the profession, yet 

certain issues can arise in the classroom or laboratory. These challenges may 

include gender bias from students particularly because of the lack of females in 

secondary welding courses and outdated stereotypes of males as agricultural 

educators (Baxter et al., 2011; Kelsey, 2006; Kelsey, 2007).  
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Outdated agricultural education literature suggested females’ only role in 

agricultural education was as horticulture instructors in multi-teacher programs 

(Bradley, 1971). Thompson (1986) found, more than a decade later, females 

continued to report increased amount of discrimination and struggles with job 

placement compared to males in agricultural education. Major changes in society 

have built the foundation for females in agricultural education as today females 

are highly represented as agricultural educators (Saucier & McKim, 2011; 

Tummons et. al., 2017). However, barriers continue to exist for females to enter 

and remain in male dominated and previously male dominated careers such as 

agricultural education (Baxter et al., 2011; Kelsey, 2007). Additionally, many 

female agricultural education graduates struggle with job placement as a result of 

gender bias from school administrators and male co-teachers towards a female’s 

ability to teach mechanical and practical skills (Baxter et al., 2011; Kelsey, 2006). 

In a 2007 study regarding gender bias in agricultural education among females, 

64% of female participants experienced gender bias throughout their teaching 

experience from peers, school administrators, and community members (Kelsey, 

2007). Gender bias from administration during interviews was also prevalent as 

one superintendent asked a participant the question, “Are you sure you can weld? 

I’ve never seen a girl that can teach mechanics” (Kelsey, 2007). This is a common 

trend across the country regarding administration and bias towards females in 

agricultural education. Gender bias based on stereotypes is extremely prevalent in 

modern and past agricultural and technical education literature (Baxter et al., 

2011; Kelsey, 2006; Kelsey, 2007, Oliveira, 2011, Leopold, 2021).  
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Mitchell & Martin (2018) conducted a study regarding student evaluations 

of faculty at the post-secondary level to determine factors students use to evaluate 

male and female professors and investigate differences between male and female 

professor evaluations. Mitchell & Martin (2018) claim males and females are 

evaluated based on different factors (e.g., females are evaluated primarily on 

appearance, personality, and student perceptions of intelligence/competence). In 

this study, both a male and female instructor taught identical online political 

science courses. A content analysis of the course evaluations and other data were 

collected to assess gender bias in the course evaluations.  The data revealed the 

male instructor received higher evaluations than the female instructor (Mitchell & 

Martin, 2018). Student descriptions of the two professors were significantly 

different as students described the female instructor more often as “teacher” rather 

than “professor.” MacNell et al., (2015) suggested an instructor’s gender is a 

critical and influential component in student ratings of teacher performance 

because students judge teachers based on their gender. Gender bias is evident 

from the Mitchell & Martin (2018) study which demonstrates the potential for 

gender bias in agricultural mechanics courses (Boring, 2017; MacNell et al., 

2015; Miller & Chamberlain, 2000). Gender bias and associated issues may 

increase with the influx of female agricultural educators if students perceive 

female educators to have lesser and/or lower teaching capabilities in agricultural 

mechanics courses compared to male educators. 
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Statement of the Purpose 

In recent decades, research has provided an uncertain number of female 

agricultural educators (Burris et al., 2010; Foster, 2001; Knight, 1987; Phipps et 

al., 2008; Saucier & McKim, 2011; Shultz et al, 2014). It is difficult to find the 

exact number of female agricultural educators who specifically teach agricultural 

mechanics courses, yet the average agricultural educators are most likely teaching 

a minimum of one agricultural mechanics course (McKim & Saucier, 2011). 

Research has been conducted to gain an understanding of gender bias in 

educational settings (MacNell et. al., 2015; Mitchell & Martin, 2018), yet very 

little research has been conducted regarding student perceptions of their 

agricultural educators. Little to no research has been conducted specifically in 

agricultural education to determine students’ perceptions of female agricultural 

mechanics instructors. This study described undergraduate students' perceptions 

of instructors in a post-secondary introductory welding course to examine 

potential gender bias and preference towards male or female welding instructors.  

 

Research Questions 

The purpose of this study was to examine students’ perceptions of learning 

from a female instructor versus male instructor in a post-secondary welding 

course. We examined associations and differences between students’ preference 

of a male and a female welding instructor as well as individual self-efficacy and 

perceptions towards using welding technology. This study was designed to 

evaluate potential bias towards receiving instruction from a male or female 

welding instructor. This research was guided by the following question: Are there 
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differences in students’ perceptions of female instructors versus male instructors 

of a post-secondary welding course? The following research objectives were 

developed to answer the research question.  

1. Describe the demographic profile of students in a post-secondary welding 

course. 

2. Describe college students’ attitudes toward the gender of their welding 

instructor and determine any difference between male and female 

participants and course section. 

• H0: There is no difference between students’ gender or course 

section and their attitudes toward the gender of their welding 

instructor.  

3. Describe college students’ perceptions towards welding technology and 

determine any difference between gender and course section. 

• H0: There is no difference between students’ gender or course 

section and their perceptions of welding technology. 

4. Describe college students’ tinkering self-efficacy and determine any 

difference between gender and course section. 

• H0: There is no difference between students’ gender or course 

section and tinkering self-efficacy. 

5. Describe college students’ perceptions about learning welding technology 

and determine any difference between gender and course section. 

• H0: There is no difference between students’ gender or course 

section and perceptions about learning welding technology. 
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6. Explain the relationship between college students’ demographics (i.e., 

gender, degree of study, and age) and their perceptions towards welding 

technology, tinkering self-efficacy, perceptions about learning welding 

technology and their choice of their welding instructor’s gender. 

• H0: There is no relationship between participants’ demographics 

and their perceptions towards welding technology, tinkering self-

efficacy, perceptions about learning welding technology and their 

choice of their welding instructor’s gender. 

7. Explain the relationship between college students’ choice of their welding 

instructor’s gender and demographics, perceptions towards welding 

technology, tinkering self-efficacy, and perceptions about learning 

welding technology. 

• H0: There is no relationship between college students’ choice of 

their welding instructor’s gender and demographics, perceptions 

towards welding technology, tinkering self-efficacy, perceptions 

about learning welding technology. 

 

Assumptions  

Assumptions for this study were based on the instructor and participants 

roles. The study’s assumptions were as follows: 

1. All class participants were unaware of a research experiment being 

conducted.  
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2. Participants were able to independently complete both surveys (two 

throughout the semester). 

3. Participants answered all questions honestly. 

4. There was no bias from welding course instructors towards particular 

students or course sections. 

5. Welding course instructors treated all students equally. 

6. Switching instructors halfway through the semester adequately measured 

student’s perceptions of instructor gender and kept all other variables 

constant. 

7. The constructs (Perceptions toward Welding Technology, Tinkering Self-

Efficacy, Perceptions about Learning Welding Technology, and Instructor 

Evaluation) were adequately measured by an instrument adapted for this 

study. 

 

Significance of the Problem  

Gender bias is a prevalent issue in the classroom and in student 

evaluations (MacNell et al., 2015; Mitchell & Martin, 2018) and yet little research 

has been conducted regarding student evaluations in agricultural education. It is 

vital to understand student perceptions and bias towards their teachers, the 

Pygmalion effect, and the impact it may have on female educators in agricultural 

mechanics. Gender stereotypes and bias are rarely addressed in teacher 

preparation programs (in male or female dominated career pathways) and rarely 

provide resources for teachers to overcome gender bias issues which may arise in 

their future classrooms (Kollmayer et al., 2020). Research targeting the source, 
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the classroom, and students, will benefit researchers and teacher educators to 

better prepare female and male agricultural educators to provide improved 

agricultural mechanics instruction and remain confident in their abilities.  

 

Definition of Terms 

Agricultural Education – In regard to this study, any high school program with a 

certified agricultural educator and agriculture content courses (e.g., welding, 

animal science, leadership, plant science, etc.). 

Agricultural Mechanics - A sector of agriculture comprised of technical content 

and hands-on skills such as welding, woodworking, small engine repair, 

fabrication, and other applied technical content courses in a laboratory setting. 

(The National FFA Career Development Events Handbook, 2006).  

Gender bias – An instance where an individual is treated differently based on 

their gender or perceived gender (The Cornell Law School, 2020). 

Gender stereotypes - A preconceived perception or idea of males and females 

based upon social standards.  

Gender preferences - The unconscious or conscious decision of one gender over 

the other. 

Self-efficacy - An individuals’ own belief of themselves regarding a topic or skill 

(Baker & Krause, 2007).  

Tinkering - Disassembling, assembling, fixing, and manipulating with 

components or devices (Baker & Krause. 2007).  
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Summary Statement 

The stereotypical average agricultural educator has altered significantly in 

past decades. Many positions once held by males are now held by females who 

are teaching agricultural mechanics, traditionally viewed as a male dominated 

profession. With the recent increase in female instructors, the potential for gender 

bias may rise if students perceive female instructors to have lower abilities to 

teach agricultural mechanics content versus a male instructor. This study was 

designed to gain a better understanding of gender bias to better prepare female 

educators to teach agricultural mechanics because gender bias and associated 

issues will not support or retain females who are currently the future of the 

profession (Smith et al., 2021). 
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Chapter II: Literature Review 

 

 

Introduction 

The purpose of this study was to examine students’ perceptions of learning 

from a female instructor versus a male instructor in a post-secondary welding 

course. We examined associations and differences between students’ preference 

of a male and a female welding instructor as well as individual self-efficacy and 

perceptions towards using welding technology. This study was designed to 

evaluate potential bias towards receiving instruction from a male or female 

welding instructor. This study seeks to answer the question, “Are there 

differences in students’ perceptions of female instructors and male instructors of a 

welding course?” Chapter II will introduce the theoretical framework used to 

guide this study and the conceptual framework. A literature review regarding 

previous gender bias research in education and agricultural education will also be 

provided. Previous gender bias research in education has been conducted through 

end of course evaluations (Mitchell & Martin, 2018). A similar project regarding 

research design and methods was completed in 2015 which will be discussed in 

the literature review (MacNell et. al., 2015).   

 

Theoretical Framework   

Social Role Theory & Pygmalion Leader Effect Theory 

There are several theories which attempt to expound on gender bias in the 

modern workplace and throughout previous years. For this particular study, we 

rely on social role theory developed in the 1980’s (Eagly, 1987). Research and 
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literature regarding gender in the workplace and sex differences was emerging 

rapidly during this time as females’ work and home roles were quickly changing 

and adjusting. Eagly’s social role theory of sex differences suggests the 

behavioral differences between males and females are consequences or effects of 

the sex stereotypes developed and taught by societal culture (Eagly, 1987). Young 

boys and girls act differently from a young age due to developed social gender 

roles and gender norms taught by parents, teachers, and other adults to children 

(Eagly, 1987). For example, young children’s clothing items are designed with 

certain colors and patterns due to societal norms for girls or boys; young girls’ 

clothing items in a store are usually pink and purple whereas young boys’ 

clothing items are usually blue and green.  

It can be agreed upon in our modern society there are socially acceptable 

gender assigned roles and gender dominated occupations (e.g. blue-collar and 

pink-collar jobs) which have developed from social stereotypes (Leopold, 2021). 

Social role theory suggests repercussions in subordinate (e.g. student) perceptions 

when the leader’s (e.g. instructor’s) gender and work situation are incongruent 

(Eagly, 1987; Eagly & Karau, 2002). When roles are incongruent (e.g. a female in 

a male stereotyped position), their potential leadership ability may be devalued by 

subordinates (e.g. students) (Eagly & Karau, 2002; Eagly et al., 1995; Rosette & 

Tost, 2010). Schein et al., (1996) suggests gender stereotypes illustrate and define 

individual success. A female teaching an agricultural mechanics course has the 

potential to be deemed an incongruent role according to previous female 

stereotypical roles. Another example of a potential incongruent gender role may 
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be a male nurse which may therefore increase the odds of patients acting skeptical 

towards the male nurse. Karakowsky et al., (2016) suggests congruent gender and 

work roles have a positive influential effect on subordinates (e.g. students) 

perceptions of the leader (e.g. teacher), therefore the students will develop greater 

perceptions of trust and rapport.  

The Pygmalion leader theory applied to a teacher-student relationship 

illustrates the effect of an individual’s influence upon another individual 

(Karakowsky et al., 2016). When a student possesses high expectations of a 

teacher, the teacher will potentially result in higher performances with greater 

achievement. Karakowsky et al. (2016) suggests internal gender biases and 

stereotypes are responsible for the Pygmalion effect to trigger. The gender of the 

leader is not to blame but social stereotypes are to blame (Eagly, 1987). In an 

educational setting, gender stereotypes largely influence students’ perceptions of 

their teachers (MacNell et al., 2015; Mitchell & Martin, 2018; Karakowsky et al., 

2016). In a previous paper Karakowsky et al., (2016) suggests it is essential for 

targets (e.g., students) to perceive their leader (e.g., teacher) as a credible judge 

with established rapport to be responsive to the leader’s efforts (Karakowsky et 

al., 2012). McKnight et al., (1998) suggests initial trust occurs through 

stereotyping individuals into categories based on race or gender.  

The effects of social role theory and the Pygmalion effect can be studied 

in education, the workplace, and even the modern home. Studying the Pygmalion 

effect in an educational setting can provide evidence for future research 
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recommendations and increase understanding of gender bias repercussions as it 

relates to females in agricultural mechanics education. 

Gender Bias & Stereotypes 

It is critical to gain an understanding of gender bias to recognize the need 

for this research. The Cornell Law School (2020) described gender bias as a 

situation where an individual is treated differently based on their gender or 

perceived gender. Both males and females are judged based on socially accepted 

gender roles or stereotypes (Mitchell & Martin, 2018). Much has changed in the 

equality treatment of males and females in previous decades and centuries (e.g., 

women given the right to vote in 1929), yet gender bias and barriers continue to 

be prevalent today in the workplace. Barriers continue to exist for females to enter 

blue collar trades and STEM (Gabriel & Schmitz, 2007; Leaper, 2015; The Center 

for Construction Research and Training, 2007), therefore the number of females 

entering those careers are slim compared to other careers which are not deemed 

male oriented.  

Acker (1990) suggests females occupy lower positions in the workplace 

with less confidence and are less logical compared to their male counterparts. 

Females have been stereotypically described as possessing “warmer” personalities 

whereas males have been described to have “legitimate authority,” therefore 

females are required to prove themselves to earn the same respect in certain work 

settings (Acker, 1990; Baxter et al., 2011; Bennett, 1982). The differences 

between male and female behavior may seem easily explained by biology factors 

(Ellemers, 2014) yet many studies regarding cognitive performance, social 
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behaviors, and psychological performance surprisingly revealed more biological 

similarities exist than differences between the two genders (Hyde, 2014). Biology 

does not cause differences between males and females according to literature; 

socially accepted harmful gender stereotypes create theoretical and stereotypical 

boundaries and roles for males and females which influences differences between 

the two genders (Ellemers, 2017).  

 

Lack of Sense of Belonging  

 It is a human necessity for males and females to obtain a sense of 

belonging to be truly satisfied and engaged in a particular environment (Lave & 

Wenger, 1991). It is also a basic human need according to Maslow’s hierarchy of 

needs (Maslow, 1962). A sense of belonging occurs in environments where an 

individual senses connection, acceptance, support, and respect from others 

(Baumeister & Leary, 1995; Hagerty et al., 1992). Brainard & Carlin (1998) 

suggest developing a sense of belonging is critical among females in STEM 

careers and for the future of females in STEM. Females tend to avoid careers in 

male oriented realms (England, 2010) perhaps because of the lack of sense of 

belonging in a male dominated profession (Brainard & Carlin, 1998). There is a 

lack of females in welding courses and in the welding profession (Battis, 2020; 

U.S. Bureau of Labor Statistics, 2021; William, 2021) and a lack of sense of 

belonging may be a potential factor in regard to females entering the welding 

profession.  
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Gender Bias in Education   

Evidence of gender bias in education and academia is highly prevalent in 

research literature. There are several theories which support gender bias issues in 

the classroom, but most important is the basic fundamental theory regarding 

expectations. Students expect their instructors (e.g. in post-secondary educational 

settings) to follow or behave in established stereotypical “masculine” or 

“feminine” manners which comply with the instructor’s gender (MacNell et. al., 

2015). Students, subconsciously or consciously, uphold their teachers to these 

stereotypes. When sex and gender stereotypical roles are socially incongruent, 

social consequences may occur (Karakowsky et al., 2016). Therefore, a female 

instructor in a course identified as blue-collar work or STEM may receive 

judgement from students. Previous research suggests instructors who follow 

gender assigned expectations are highly favored among students (Andersen & 

Miller, 1997; Bennett, 1982).    

Two recent studies in particular emphasize gender bias toward professors 

in undergraduate courses at public universities in the United States. MacNell et 

al., (2015) conducted a research experiment regarding student ratings of teachers 

in an online course. The independent variable (i.e., gender) was manipulated as 

the instructors identified as the opposite gender in one section of an online course 

and their authentic gender in another section (e.g. the female instructor posed as 

female for section one and as a male for another course section) for a total of four 

course sections. A 2-by-2 experimental design was used to compare evaluations 

of perceived gender with authentic gender (MacNell et al., 2015). Each course 
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was an identical, online course designed to contain duplicate information. The 

only difference was email communication between the instructor and students. A 

significant difference was found between student ratings/perceptions of the male 

instructors (e.g., authentic and posed male instructor) and female instructors (e.g., 

authentic and posed female instructor). The female instructors possessed much 

lower ratings compared to the male instructor and the posed male instructor 

(MacNell et al., 2015). Student ratings at the university or post-secondary level 

are often utilized to gain tenure and often signify higher quality of teaching, yet 

Mitchell & Martin, (2018) suggest students evaluate male and female instructors 

on different factors.  

Mitchell & Martin (2018) conducted a similar study to better understand 

the relationship between an instructors’ gender and the student evaluations of the 

instructor with similar motives regarding professors’ tenure and ratings. This 

research project consisted of a male and female instructor who each taught an 

identical online course. A content analysis was conducted of open-ended course 

evaluations and online “Rate My Professor” website evaluations. Mitchell & 

Martin, (2018) produced similar results to MacNell et al., (2015). The female 

instructor received overall lower ratings than the male instructor. Mitchell & 

Martin (2018) suggest based on their study findings that males and females are 

judged based on different criteria in an educational setting; females are evaluated 

primarily on appearance, personality, and perceptions of intelligence/competence.  

Females were rated poorly compared to the male counterparts in the 

identical online courses when personality and appearance were not variables 
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(Mitchell & Martin, 2018). The female professor was also referred to as “teacher” 

more often than “professor” contrary to the male professor which contributes to 

the argument that female instructors are perceived to be more unqualified 

compared to males in certain educational settings (Mitchell & Martin, 2018).  

 

Gender in Agricultural Education  

Many occupations traditionally perceived to be reserved for males 

continue to remain heavily male dominated regardless of the increased number of 

females entering those professions (Vancouver & Ilgen, 1989). Recently it has 

become more socially acceptable for males and females to hold socially 

incongruent gender and work roles. Agricultural education was arguably a male 

oriented career for many years since the origin of the Future Farmers of America 

in 1928 as membership in the organization was reserved for male students 

(National FFA Organization, 2022). Almost 40 years ago, in 1987, 5.1% of 

secondary agricultural educators identified as female (Knight, 1987). The number 

of female educators has slowly increased over time; in 2014 approximately 33% 

of agricultural educators were female. Foster (2001) suggests agricultural 

education was not traditionally viewed as a career available to females, yet the 

gender gap in agricultural education has decreased and currently females are the 

majority of professionals. Females represent approximately 76% of individuals 

entering the agricultural education profession (Smith et al., 2021).  

Many challenges consistently exist for agricultural educators to be 

successful (e.g., work family balance, Supervised Agricultural Experiences 

(SAE), teaching a variety of topics, FFA duties, etc.). Gender bias in the 
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agricultural education workplace is unamiable and does not support the demand 

for teacher retention, a critical issue in agricultural education. Foster (2003) 

presented three main acceptance barriers (i.e., acceptance by student 

parents/community, peers, and administration) to females when entering the 

agricultural education profession, yet all barriers involved emotions of lack of 

acceptance (lack of sense of belonging) from parents/community, peers (e.g., 

male teachers), and school administration. 

Gender is a consistent topic prevalent in agricultural education literature, 

yet the majority of research consists of self-efficacy, case studies, theoretical 

based research, and non-experimental studies. Little research exists regarding 

students’ perceptions of their agricultural educators and even less in agricultural 

mechanics. Yet previous research demonstrates evidence of bias female 

agricultural educators have experienced, for the past few decades, in the 

profession from their male counterparts, administration, and students.  

Cano (1990) conducted a study investigating male agricultural educators’ 

perceptions toward female agricultural educators and claimed discrimination 

against female educators was highly evident from the male educators, students, 

community, employers, and parents (Cano, 1990). Although Cano (1990) was 

conducted 33 years ago, these findings continue to be relevant today as similar 

findings occur in the 2000’s agricultural education literature (Baxter et al., 2011; 

Kelsey, 2006; Kelsey, 2007).  

Many participants in several agricultural education case studies reported 

gender bias from peers, school administrators, and community members (Baxter 



24 

 

 

 

et al., 2011; Kelsey, 2006; Kelsey, 2007). Kelsey (2006) conducted a mixed-

method study investigating teacher attrition among females in secondary 

agricultural education positions in Oklahoma. Kelsey (2006) found “subtle 

sexism” as a hurdle for many of her study participants throughout their 

agricultural education careers. Several individuals experienced sexism or gender 

bias in the job interview process such as inappropriate questions. Many of 

Kelsey’s (2006) study participants indicated being a female impacted their job 

search. Similar results were found a year later in Kelsey’s (2007) case study 

targeting gender bias among female agricultural educators. Gender bias from 

administration during interviews was also prevalent as one superintendent asked a 

participant if she was “sure she could weld” (Kelsey, 2007). Over half of study 

participants experienced gender bias or discrimination throughout their career 

(Kelsey, 2007).  

Baxter et al., (2011) conducted a study utilizing interviews and open-

ended questions to determine barriers for females in agricultural education 

throughout the past few decades. Several themes arose from the female study 

participants such as the pressure to prove to they were qualified to be agricultural 

educators and perform assigned duties, and sexism from students, co-teachers, 

and community members.  

 

Gender in Agricultural Mechanics 

The agricultural mechanics competency of agricultural education has 

traditionally been perceived to be taught and reserved for male educators 

(Bradley, 1971) and has been a substantial barrier for female agricultural 



25 

 

 

 

educators to overcome. Females’ roles in previous outdated agricultural education 

literature were strictly to teach horticulture in multi-teacher programs and under 

no circumstance teach mechanics (Bradley, 1971). The majority of agricultural 

educators today teach a variety of courses; one in four courses fall into the 

agricultural mechanics category (McKim and Saucier, 2001). Agricultural 

mechanics course subjects may include but are not limited to welding, fabrication, 

woodworking, and other applied technical content courses. 

Female educators face unique challenges as agricultural mechanics 

instructors (Tummons et al., 2017) inflicted by the accumulation of gender bias 

from the majority of individuals they interact with (e.g., students, peers, 

administration, etc.). Many female agricultural educators are teaching various 

agricultural mechanics competencies traditionally taught by their male 

counterparts (Saucier & McKim, 2011). Female pre-service and early career 

agricultural educators have presented concerns of teaching agricultural mechanics 

content (Kelsey 2006; Kelsey, 2007; Tummons et al., 2017). Many agricultural 

education teacher preparation programs require few credits in agricultural 

mechanics (Burris et al., 2005; Byrd et al., 2015) which does not reinforce female 

agricultural educators concerns of teaching agricultural mechanics. Female 

agricultural mechanics educators teaching welding courses are teaching skills 

from an industry in which females represent only 3.5% of workers (Tummons et 

al., 2017, U.S. Bureau of Labor Statistics, 2021). 

The increased number of females teaching mechanics is a revolution for 

the agricultural education profession, yet certain issues can arise in the classroom 
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or laboratory such as gender bias particularly because of the lack of female 

students enrolled in secondary welding courses and outdated stereotypes of males 

as agricultural educators (Baxter et al., 2011; Kelsey, 2006; Kelsey 2007). There 

is little to no experimental research examining gender bias and preference in 

agricultural education specifically in the realm of agricultural mechanics and even 

less research from the students’ perspective. As the number of female teachers 

who teach agricultural mechanics increases, the potential bias and discrimination 

also increases. Research is critical to understand the potential bias students 

present towards their teachers and the challenges present in our profession.  

 

Perceptions of Welding Technology  

 It is well documented less females are involved in STEM (Bond, 2016) 

and in welding (U.S. Bureau of Labor Statistics, 2021) compared to their male 

counterparts. It is paramount for an individual to take an active role in their 

education to find meaning in a subject (Sallee et al., 2013). Therefore, if a student 

possesses little to no value in welding technology, their perception of their 

instructor or the welding course may potentially be different. 

 

Tinkering Self-Efficacy  

Tinkering self-efficacy is an individuals’ own belief in themselves 

regarding competence, comfort, and experience in manual activities (Baker & 

Krause, 2007). Baker & Krause (2007) have described females as lacking 

experience with machinery and regard females to have a lower tinkering self-

efficacy than their male counterparts. Females are also regarded as more 
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apprehensive of mechanical devices compared to males, therefore decreasing their 

comfortability, and tinkering self-efficacy (Beckwitk et al., 2006; Crismond, 

2001). If this is accurate, students may have lower expectations (e.g. Pygmalion 

effect theory) of a female instructor, negative perceptions, or even be surprised to 

be receiving instruction from a female in a welding course. Tinkering self-

efficacy is crucial to understand the differences among female and male 

participants in agricultural mechanics courses and the potential correlation 

between tinkering self-efficacy and their attitudes toward the gender of their 

welding instructor. If a participant has high levels of tinkering self-efficacy, they 

might have different perceptions of the instructors compared to an individual with 

low levels of tinkering self-efficacy. Female students who have a lower tinkering 

self-efficacy might perceive a higher value for instruction from a female 

instructor in order to reduce feelings of inadequacy in the technical domain, feel a 

stronger connection or be more comfortable working with a female instructor. 

Parsons (1995) suggests three factors contribute to tinkering: experimental, social, 

and personal (e.g., referring to an individuals’ like or dislike towards a topic). If 

an individual has high tinkering self-efficacy, we can infer they have higher 

confidence and competency regarding their tinkering abilities compared to an 

individual with low self-efficacy (Baker & Krause, 2006). 

 

Perceptions about Learning Welding Technology  

Motivation and experience are essential in student learning (Kolb, 1984; 

Phipps et al., 2008) as motivation to learn a subject can be difficult without 

enjoyment of the subject. Lack of experience is a potential trial in the learning 
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process as experience gives individuals the information needed to give them 

ownership in the learning process (Kolb, 1984). It is essential for a learner to 

examine the course teachings and then make a conscious decision about the 

information (Sallee et al., 2013) therefore perceptions about learning a particular 

subject (e.g., welding technology) may be critical information to collect from 

individuals. Perhaps males and females have significantly different perceptions 

towards learning welding technology which would provide crucial findings for the 

future of females in agricultural education, welding careers, and STEM. 

 

Potential Demographic Bias Factors 

Demographics can provide information regarding individuals to identify 

common trends among groups. Every individual is different and unique, yet 

groups of individuals have certain similarities as each are shaped by certain 

environmental factors (Vanderstel, 2014). Three potential pieces of demographic 

information (e.g., gender, degree of study and age) are common pieces of 

evidence to collect from individuals in a study. Research suggests college students 

are in two different categories: traditional and non-traditional students. Kasworm 

(1982) suggests non-traditional and traditional aged college students have 

different behaviors. Collegiate students 18-23 typically began their college 

education promptly after high school commencement (Johnson, 2013; Stringer, 

2022). Collegiate students over the age of 24 typically did not attend college 

directly after high school commencement (Johnson, 2013; Stringer, 2022). Stage 

of life (e.g., student category or age) may be a major influence on an individual’s 

perceptions of their instructor or of a subject. Older individuals have more “life 
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experience” therefore may potentially have more experiences working with 

individuals or females in position of authority.  

Previous research regarding college students’ degree of study suggests 

personality and political views are major influences on students’ choice of college 

major (Balsamo et al., 2012; Porter & Umbach, 2006). Students who have chosen 

a college major have specific personality traits similar to others in their majors 

and fields of study (Balsamo et al., 2012). Therefore, students studying in 

technology-oriented degrees may have differing perceptions of male and female 

welding instructors or of welding technology compared to other studying in non-

technology oriented degree programs.  

Conceptual Framework  

The conceptual framework (figure 1 and 2) was developed based on the 

theoretical framework, literature review and potential differentiating factors 

between students in agricultural mechanics courses. The framework served as a 

guide throughout this research study. The conceptual framework model consists 

of different relationships of the three constructs (e.g., perceptions toward welding 

technology, tinkering self-efficacy, perceptions about learning welding 

technology), demographic information, and student choice of their welding 

instructor’s gender. Figure one suggests students’ demographic information (e.g., 

age, gender, and degree of study) has potential influence on their choice of their 

welding instructor’s gender, their perceptions of welding technology, tinkering 

self-efficacy and perceptions about learning welding technology. Figure two 

suggests students’ perceptions of welding technology, tinkering self-efficacy, 
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perceptions of learning welding technology and demographic information (e.g., 

age, gender, and degree of study) may influence an individual’s choice of their 

welding instructor’s gender. 

 

Figure 1  

Objective 6 

 

  

 

 

 

 

 

 

 

Figure 2 

Objective 7 
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Chapter III: Methodology   

 

Introduction 

The purpose of this study was to examine students’ perceptions of learning 

from a female instructor versus male instructor in a post-secondary welding 

course. We examined associations and differences between students’ preference 

of a male and a female welding instructor as well as individual self-efficacy and 

perceptions towards using welding technology. This study was designed to 

evaluate potential bias towards receiving instruction from a male or female 

welding instructor. The research was guided by the following question: Are there 

differences in students’ perceptions of female instructors versus male instructors 

of a post-secondary welding course? 

 

Research Design & Rationale 

The research project was a two-group repeated measures counterbalance 

quasi-experimental design (Johnson, 2020; Sullivan, 2008). This design was 

chosen to ensure we were able to manipulate certain independent variables to 

collect the necessary data to investigate the research questions. The research 

design tested perceptions from two independent groups (i.e., Tuesday and 

Thursday course sections) simultaneously to evaluate changes from the beginning 

to the end of the semester after the treatment. The treatment was the switching of 

welding course instructors at week eight. Agricultural education literature 

possesses a significant amount of similar survey designs which provided the 

confidence to move forward with the two-group repeated measures 
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counterbalance quasi-experimental design (Bird et al., 2019, Murphy & 

McKibben, 2021). Pre-survey and post-survey experimental design is often used 

in education action research and experimental designs to evaluate participants’ 

attitudes or perceptions based on a treatment (Stratton, 2019).  

We collected data through a pre-survey (week 4) and post–survey (week 

12) to collect student perceptions toward three constructs: (1) welding technology, 

(2) learning welding technology, and (3) tinkering self-efficacy. Individual 

questions and statements were measured on a seven point Likert-scale to observe 

participant's attitudes toward the gender of their welding instructor. Demographic 

information included age, gender, and degree of study to provide means for 

grouping students, describing our sample/population, and viewing differences 

between student demographics, the constructs, and other survey questions. The 

experiments were conducted in the spring of 2022 and fall of 2022 in the Utah 

State University ASTE 3030 metal welding processes and technology in 

agriculture (i.e., beginning welding) course.  

The experimental treatment variable was the gender of the course 

instructor. Each section was randomly assigned to begin the course with a female 

or male instructor. Each instructor taught and associated only with their assigned 

section (e.g., the female instructor taught lecture and lab for the Thursday 

section). Course instructors collaborated together to ensure all curriculum and 

teaching strategies were identical in design. Online course pages were identical. 

The instructors switched course sections at week eight in order to gain 

information about students’ perceptions of both the male and female instructors.   
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 We did not inform students of the experiment until the conclusion of the 

semester (i.e., after both surveys). Students were notified via an online course 

announcement that the welding course instructors were required to switch course 

sections due to scheduling conflicts in the university department. Students were 

informed by an independent observer during survey administration that the 

surveys were used to improve the course quality. We utilized deception to 

maintain validity and limit possibility of the Hawthorne effect which occurs when 

study participants recognize they are being studied and adjust their behaviors (Fox 

et al., 2008). For example, if study participants knew the instructors were going to 

switch sections (i.e., the treatment) or the survey was not designed to necessarily 

“improve the course,” their survey responses would potentially be quite different. 

Validity is essential to advance research. If results were influenced by subjects' 

awareness of a research experiment, it may have been difficult to acquire valid 

results and test the hypothesis. There are three main methods to reduce the 

Hawthorne effect; 1) discard initial observations 2) use control groups and 3) 

secrecy (Simply Psychology, 2021). Secrecy or deception was most appropriate 

for this study. We recognized students may have speculated an experiment was 

conducted and might have conversed with friends and/or potential future study 

participants regarding the experiment. We were anticipated these factors did not 

affect our study during spring and fall 2022 as there was a summer session 

between the two semesters. 

The pre-survey was administered by an independent observer in each 

course section at week four to collect data. Half-way though the semester, at week 



34 

 

 

 

eight, the instructors switched sections (i.e., students assigned to the female 

instructor for the first eight weeks then received instruction from the male 

instructor for the last eight weeks). At week 12, the post-survey (identical to the 

pre-test) was administered to study participants by the independent observer. At 

week 14 of the semester, students were informed of the experiment by the 

independent observer. Participants were requested to provide informed consent to 

allow the use of the survey results. The male and female course instructors did not 

have access to either survey to prevent favoritism or bias towards students. Table 

1 contains a semester timeline describing timing of the surveys and the switching 

of instructors. 

 

Table 1  

 

Experiment Semester Timeline 

 

Lab 

Section   

Instructor  

Weeks 1-7  

Pre-Survey  Instructor  

Weeks 8-15  

Post –

Survey   

Informed  

Consents  

Tuesday  Male   Week 4  Female  Week 12   Week 14   

Thursday   Female   Week 4   Male   Week 12   Week 14   

*Same timeline used for spring and fall 2022 semesters. 

 

 

Limitations 

A limitation of this study was the lack of a random sample which we 

considered in statistical analysis, conclusions, and recommendations. While the 

findings of this study are not generalizable to the entire study population due to 

the lack of randomization, our findings do provide data to suggest future 
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recommendations and a foundation for future research in gender bias research in 

an agricultural mechanics setting (Stratton, 2019).  

A second limitation or concern with the experimental design was ensuring 

the two welding courses were as identical as possible. Instructors collaborated to 

ensure curriculum, demonstrations, and online course pages were as identical an 

humanly possible. Instructors’ welding and teaching skills were not measured 

and/or compared yet both instructors were deemed qualified to for the role of 

beginning welding instructors by a senior faculty member (i.e., a previous 

beginning welding course instructor). The instructors’ both had previous 

experience teaching welding yet different backgrounds. The male instructor held a 

bachelor degree in welding technology, farmed a variety of crops, previously 

taught collegiate welding courses, and was working towards a master degree in 

agricultural systems technology education. The female instructor held a bachelor 

degree in agricultural education with an emphasis in agricultural mechanics, 

previously taught welding at the high school and collegiate level, previously 

worked as a part-time GTAW welder, and was working towards a master degree 

in agricultural systems technology education. Study participants were not 

explicitly informed of their instructor’s gender. Potential extraneous variables 

included maturation, experiment effect (e.g., deception) and participants 

displaying socially acceptable answers (e.g., not their true beliefs) on the survey.  
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Table 2  

External & Internal Validity and Strengths & Weaknesses 

Validity Type Explanation Strength Weakness 

Internal 

Validity 

Credible 

Findings  

Pilot study conducted 

to allow for 

experiment and survey 

adjustments.  

 

Experiment conducted 

twice (spring and fall 

2022) to ensure larger 

sample size. 

The experiment 

effect. Deception 

was utilized to limit 

the experiment 

effect. 

Students might not 

have been truthful 

during survey 

administration (e.g., 

wrote socially 

acceptable answers).  

 

External 

Validity  

Generalizable 

Findings to 

Study 

Population 

Research was 

applicable and similar 

in design to previous 

gender bias 

experiment research 

(MacNell, 2015; 

Mitchell & Martin, 

2018). 

Research can be 

replicated. 

Sample is a 

convenience purpose 

sample and cannot 

be generalizable to 

study the population. 

 

 

Research Objectives  

 Are there differences in students’ perceptions of female instructors versus 

male instructors of a welding course? The following research objectives were 

developed to answer the research question. 
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1. Describe the demographic profile of students in a post-secondary welding 

course. 

2. Describe college students’ attitudes toward the gender of their welding 

instructor and determine any difference between participant gender and 

the course section. 

• H0: There is no difference between students’ gender or course 

section and their attitudes toward the gender of their welding 

instructor.  

3. Describe college students’ perceptions towards welding technology and 

determine any difference between participant gender and course section. 

• H0: There is no difference between students’ gender or course 

section and their perceptions of welding technology. 

4. Describe college students’ tinkering self-efficacy and determine any 

difference between participant gender and course section. 

• H0: There is no difference between students’ gender or course 

section and tinkering self-efficacy. 

5. Describe college students’ perceptions about learning welding technology 

and determine any difference between participant gender and course 

section. 

• H0: There is no difference between students’ gender or course 

section and perceptions about learning welding technology. 

6. Explain the relationship between college students’ demographics (i.e., 

gender, degree of study, and age) and their perceptions towards welding 
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technology, tinkering self-efficacy, perceptions about learning welding 

technology and their choice of their welding instructor’s gender. 

• H0: There is no relationship between participants’ demographics 

and their perceptions towards welding technology, tinkering self-

efficacy, perceptions about learning welding technology and their 

choice of their welding instructor’s gender. 

7. Explain the relationship between college students’ choice of their welding 

instructor’s gender and demographics, perceptions towards welding 

technology, tinkering self-efficacy, and perceptions about learning 

welding technology. 

• H0: There is no relationship between college students’ choice of 

their welding instructor’s gender and demographics, perceptions 

towards welding technology, tinkering self-efficacy, perceptions 

about learning welding technology. 

Population & Sample  

The population of this study was undergraduate students. The sample was 

a convenience purpose sample of male and female undergraduate students 

enrolled in the ASTE 3030 (metal welding processes and technology in 

agriculture) at Utah State University in the following semesters: spring 2022 and 

fall 2022. Several individuals elected not to participants in the research study. A 

total of 45 individuals elected for their survey information to be utilized in the 

research analysis. The chosen sample was representative of the study population, 

yet the statistical data inferences did not represent the entire population due to the 
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sample lacking randomization (Stratton, 2019). The large sample size of 45 

participants aided in research validity and statistical analysis. A convenience 

sample was the most logical option as the ASTE 3030 welding course was a 

convenient group of undergraduate students for us to work with. A weakness with 

convenience sample in quantitative research is the majority of statistical functions 

rely on and assume data is random (Robinson, 2014). The majority of research 

experiments do not contain random samples but instead convenience samples due 

to the difficulty of administering research with random samples (Johnson, 2020). 

The project consisted of two convenience samples to support the statistical 

analysis and research reliability. A random sample would have required recruiting 

undergraduates to be enrolled in the course which would have resulted in 

inaccurate data. 

It was estimated the sample would contain more male students based on 

previous undergraduate enrollment in the ASTE 3030 course. A brief analysis of 

the previous two years of ASTE 3030 course enrollments through the Utah State 

University’s record system revealed approximately 20-30% of each course section 

was female while the rest was male. Students were studying a variety of degree 

programs and were a variety of ages (e.g., degree program and age trends were 

also revealed in the brief search). All students in the course were eligible to be 

study participants regardless of gender, age, or degree of study.  
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Instrumentation  

The pre-survey and post-survey instruments were identical in nature and 

gauged student preferences and bias towards the welding instructors. The survey 

consisted of three constructs on a seven-point Likert-Scale: Perceptions toward 

Welding Technology (7 items), Tinkering Self-Efficacy (7 items) and Perceptions 

about Learning Welding Technology (14 items) (see appendix A). Questions 

regarding attitude toward the gender of the welding instructor were also measured 

on the Likert-Scale and in true or false questions. Demographic information (e.g., 

age, degree, gender, etc.) was collected through open-ended questions.  

 The constructs and questions were selected based on previous literature 

regarding research in gender bias research, technical education, and potential 

correlations to gender bias (Baker & Krause, 2007; Bond, 2016; Sallee et al., 

2013; Satori 2012). Content validity for the instrument was evaluated by a panel 

of agricultural education faculty knowledgeable in survey research methods, 

design, and analysis.  

The majority of the survey instrument consisted of independent statements 

on a seven-point Likert-scale (1 = strongly disagree, 4 = neutral, 7 = strongly 

agree) and the last section collected data through other questions. Table 3 

provides more information regarding each variable and statistical data type. The 

majority of constructs and survey items were developed by the research team. The 

tinkering self-efficacy construct was adapted from Baker & Krause (2006).  
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Table 3  

Statistical Data Type 

Variable  Instrument  Data Type  

Construct 1 - Perceptions of 

Welding Technology   

 

7 – Pt. Likert Scale  Scale  

Construct 2 - Tinkering Self-

Efficacy  

 

7 – Pt. Likert Scale  

  

Scale  

Construct 3 - Perceptions about 

Learning Welding Technology  

 

7 – Pt. Likert Scale  

  

Scale  

Demographics - Age  

 

Open-ended question  Continuous  

Demographics – Gender  Open-ended question  

  

Dichotomous*  

Demographics – Degree of Study  Open-ended question  

  

Continuous  

Attitude towards welding instructor   7 – Pt. Likert Scale & 

True/False Questions  

Categorical & 

Scale Data 

*Gender was a dichotomous variable. Students who did not identify as male or 

female were excluded from certain data analysis due lack of numbers.  

 

 

Perceptions toward Welding Technology 

The first construct in the survey instrument was, “Perceptions toward 

Welding Technology” measured through a seven-point Likert-scale and consisted 

of seven construct items. We reported means scores of the pre-survey and post-

survey perception toward welding constructs and if a significant difference was 

present between the course sections (i.e., Tuesday and Thursday course sections) 

and between the male and female participants between the pre-survey and post-

survey. Data regarding student perception of welding technology was crucial to 

investigate the male and female participants and review correlations between this 
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construct and their attitudes towards the male and female instructors. Sample 

construct items included: “Welding technology is important to learn” and “For my 

future career, I will utilize welding.”  

 

Tinkering Self-Efficacy  

The second construct in the survey instrument was, “Tinkering Self-

Efficacy” measure through the seven-point Likert-scale and consisted of seven 

construct items. In our research study, tinkering was in regard to an agricultural 

shop or welding environment. In previous literature, males and females have 

displayed significantly different levels of tinkering self-efficacy (Baker & Krause, 

2006). This construct was measured with a seven-point Likert-scale, each 

statement was brief and based upon tinkering theory; “I enjoy taking apart items 

and seeing how they work”, “I enjoy learning how machines operate”, and “I 

enjoy repairing equipment.” We reported means of the pre-survey and post-survey 

tinkering self-efficacy scores and if a significant difference was found between 

the course sections (e.g., Tuesday and Thursday course sections) and male and 

female student participants between the pre-survey and post-surveys.  

 

Perceptions about Learning Welding Technology  

The third construct was, “Perceptions about learning welding technology.” 

This construct was measured on the seven-point Likert scale and consisted of 14 

items. Statements in this construct included, “I am not interested in learning 

welding,” “Oxy-Fuel cutting is a good skill to have,” and “Welding can be used in 

real life.” We reported means of the pre-survey and post-survey perceptions 
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towards learning welding technology scores and if a significant difference was 

found between the course sections (e.g., Tuesday and Thursday course sections) 

and between the males and females between the pre-survey and post-surveys.  

 

Instructor Evaluation   

The instructor evaluation portion is arguably the most crucial section of 

the survey. All questions directly correlated to student perceptions of their 

welding instructors and gender bias. Careful consideration was given to ensure all 

questions were essential to the overall purpose of the study and data/conclusions 

were expressed in an uncomplicated manner. Data were collected through six 

statements on a Likert-scale and two multiple choice questions.    

1. The person who teaches welding does not impact my ability to learn the 

content. 

2.  If I believe the instructor is knowledgeable, I learn more. 

3. I would learn more from a female instructor in this welding course. 

4. I would learn more from a male instructor in this welding course. 

5. I believe my gender is why I will be successful in welding. 

6. An instructor who has welding experience is more beneficial to my 

learning than is their gender. 

7. Given an option of instructors with similar background and knowledge of 

welding, which instructor would you choose?  

8. I have no preference towards gender of the instructor if they can teach 

welding well. 
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The answer options for the question, “Given an option of instructors with 

similar background and knowledge of welding, which instructor would you 

choose?”  were a male or female instructor. No “either” or “neutral” option was 

provided to ensure study participants formed a conscious decision regarding the 

question. The question, “I have no preference towards gender of the instructor if 

they can teach welding well” was true or false.  There was open space on the 

paper survey for students to write opinions or other answers to these questions. 

Descriptive statistics (e.g., means, standard deviations, valid percentages, etc.) 

were provided regarding the collected data.  

 

Demographics & Other Participant Information 

Sample demographics provided grouping variables to ensure accurate 

recommendations and conclusions were provided regarding the study sample. 

Demographics provided information regarding study participants to identify 

common trends among individuals with certain demographics. The demographic 

data collected were participant’s age, gender, degree program (i.e., the current 

undergraduate degree program participant was enrolled in at Utah State 

University).  All demographic questions were open-ended ensuring participants 

possessed the ability to be as accurate as possible. Descriptive statistics (e.g., 

means, standard deviation, valid percentages, etc.) were reported regarding 

demographic information. Participant gender was vital data to collect to interpret 

different genders’ perceptions of the male and female welding instructors and 

differences between males and females in regard to the other constructs (i.e., 
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perceptions of welding technology, tinkering self-efficacy, and perceptions about 

learning welding technology).  

Two other questions were included to obtain information regarding if 

participant’s had previous high school welding experience and if they enjoyed 

agricultural mechanization courses. This information was critical to provide 

accuracy regarding the number of males and females enrolled in secondary 

welding courses and if whether both genders enjoy agricultural mechanization 

courses. 

 

Pilot Study, Validity & Reliability  

We conducted a pilot study in the beginning welding ASTE 3030 course at 

Utah State University in the fall of 2021 semester. The results from the pilot study 

were used to determine reliability and complete minor adjustments to the final 

instrument. In the pilot study, the study participants were enrolled in a lecture and 

laboratory course, and which consisted of the same lecture instructor, but different 

lab instructors. One major adjustment took place after the pilot study; students’ 

only received instruction from one individual (i.e., study participants received 

instruction from the same lecture and lab instructor) to maintain reliability and 

consistency. Cronbach’s alpha was determined to test for internal instrument 

reliability of the fall 2021 pilot study to ensure the instrument was dependable 

before spring of 2022. 
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Table 4  

Pilot Study Reliability Estimates of Instrument  

Construct   Pre- Cronbach's 

Alpha 

Post – Cronbach's 

Alpha 

Perceptions toward Welding 

Technology (7 items)   

.804  0.791  

Tinkering Self-Efficacy (7 items)   0.896  

  

0.936  

Perceptions about Learning Welding 

Technology (14 items)   

 

0.814  0.774  

Instructor Evaluation (2 items)   0.551  0.942 

Note. Pilot sample size was (n = 30) 

 

A paired-samples t-test was used to assess the impact of changing 

instructor gender on students’ rating of learning from different instructor genders 

in the pilot study. Results were nonsignificant. Assumptions of paired-samples t-

tests include normally distributed data, independent observations, and no outliers 

(Johnson, 2022). 

 

Data Collection  

Data were collected twice each semester. The pre-survey was administered 

by an independent observer during week four. The identical post-survey was 

administered during week 12 of the semester. All students received instruction 

from each instructor (e.g., a male and a female instructor) for three weeks before 

completing each survey. All surveys were paper copy and stored in the 

independent observer’s office. Brief instructions were given to all participants 

before each survey. Students were not informed of the extent of the research 

project until week 14 when the course was almost completed.  
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Human Subject Approval  

The research experiment was reviewed and approved by Utah State 

University Institutional Review Board under protocol #12108 (see appendix B). 

Prior to the pilot study and collecting data, an IRB proposal was submitted 

consisting of the survey instrument and research summary. IRB regulations and 

ethical research procedures ensured no physical, emotional, or psychological 

harm would be inflicted upon the participants. All IRB protocols were followed to 

ensure confidentiality of participant information and responses. 

   

Data Analysis  

At the completion of the study, all paper surveys were carefully coded and 

entered into Statistical Analysis Software (i.e., SPSS). Data was coded based on 

the Likert-Scale (1 = strongly disagree, 4 = neutral, 7 = strongly agree) and other 

questions such as demographic information (1 = male, 2 = female) were coded 

appropriately. Data were analyzed systematically to allow for descriptive and 

inferential statistical analysis for all seven research objectives. Cronbach’s Alpha 

was determined to test for internal consistency in each construct. Statistical 

researchers recommend 0.6-0.7 is acceptable whereas 0.8-0.9 is very good 

(Ursachi, 2013) A level higher than 0.9 (e.g., or 0.95 depending on researcher) 

would regard the construct as redundant (Hulin et al., 2001). Between 0.6 and 0.9 

was our aim for each construct to be considered valid. Information regarding 

Cronbach’s Alpha in the pilot study can be found in table 4.  
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The analysis consisted of the spring and fall 2022 datasets aggregated 

together. The researchers considered implications of combining the two datasets 

and found no evidence to support analyzing the data by semester for this 

particular analysis. Independent samples t-tests were used to determine if 

differences were present between the spring 2022 and fall 2022 semesters in each 

construct and no statistically significant differences were present.   

 

Research Objective One Analysis 

Objective one utilized descriptive statistics such as means, standard 

deviations and valid percentages to describe participant age, gender, degree of 

study, the number of participants with prior secondary welding experience, and 

the number of participants who enjoy agricultural mechanization courses. 

Objective one was analyzed by course section (i.e., Tuesday or Thursday section) 

and by participant gender.   

   

Research Objective Two Analysis 

Objective two utilized descriptive statistics such as means, standard 

deviations, valid percentages, and inferential statistics such as independent 

samples t-tests and paired samples t-tests to describe attitudes about the gender of 

their welding instructors and compare differences between the course sections 

(i.e., Tuesday and Thursday) and participant gender. We hypothesized students’ 

perceptions of their ability to learn welding content from a male and female 

would adjust after experiencing receiving instruction from a qualified female 

welding instructor. We also hypothesized the majority of male students would 
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prefer a male instructor at the beginning of the course and after receiving 

instruction from a female their perception would alter with more willingness to 

learn from a female. 

Twelve individuals were mentioned in the analysis of objective and 

assigned pseudonyms to protect their identity. These individuals either indicated 

increased signs of gender bias compared to their classmates in survey questions, 

provided quotes on the survey instruments, or did not follow the same patterns as 

other members of their gender. A non-binary student was also given a pseudonym 

to protect their identity. Table 5 contains a list of all the individuals’ assigned 

pseudonyms, their gender, and the course section they were enrolled in. 

 

Table 5  

Participant Pseudonyms 

Participant Pseudonym Gender Course Section 

Michael Male Tuesday 

James Male Tuesday 

Jack Male Tuesday 

Joe Male Tuesday 

Bill Male Tuesday 

Ron Male Tuesday 

Cameron Non-Binary Tuesday 

George Male Thursday 

Jane Female Thursday 

Rose Female Thursday 

Dave Male Thursday 

Sally Female Thursday 

Katie Female Thursday  
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Research Objective Three, Four, and Five Analysis 

Objectives three, four and five utilized descriptive statistics such as means, 

standard deviations, and valid percentages and inferential statistics such as 

independent samples t-tests and paired samples t-tests. Objective three sought to 

describe student perceptions toward welding technology, objective four sought to 

describe students’ tinkering self-efficacy and objective five sought to describe 

student perceptions about learning welding technology. Results were 

differentiated by course sections (i.e., Tuesday and Thursday) and participant 

gender. 

  Assumptions of independent sample t-tests include homogeneity of 

variance, normality, and independent observations (Johnson, 2020). We tested for 

homogeneity of variance through Leven’s Test for Equality of Variance in the 

pilot study and found an insignificant result. A histogram or QQ-Plot was used 

and interpreted to test for normality. Our sample contained independent 

observations therefore all assumptions for our Independent Samples t-test were in 

place. Paired samples t-tests were used to determine if differences were present 

between the pre-survey and post-survey in the same group (i.e., course section or 

participant gender group) and are commonly utilized in repeated measure 

experimental designs (Field, 2017).  
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Table 6  

Objectives One through Five Values to Report 

Research 

Objective 

Instrumentation  Results to Report Statistics  

Objective 1  

 

Demographic 

Information 

 

Participant gender, age, 

degree of study, prior 

welding experience.  

 

Participants enjoyment 

of ag. Mech. courses 

Descriptive 

Statistics  

Objective 2   

 

Instructor Evaluation 

Questions 1-6 on 

Likert-Scale and 

Demographic 

Questions 5 & 6  

 

Course section 

(Tuesday & Thursday) 

results* 

Participant gender 

group (male or female) 

results* 

Changes over time 

between pre-survey and 

post-survey 

Independent 

Samples t-tests  

 

Paired Samples 

t-tests 

Objectives 

3-5  

Summated scores of 

constructs: 

Perceptions of 

Welding Technology, 

Tinkering Self-

Efficacy, & 

Perceptions about 

Learning Welding 

Technology 

 

 

Course section 

(Tuesday & Thursday) 

results* 

Participant gender 

group (male or female) 

results* 

Changes over time 

between pre-survey and 

post-survey 

Independent 

Samples t-tests  

 

Paired Samples 

t-tests 

 *Indicates data had a pre-survey and post-survey score 

 

Research Objective Six Analysis 

Objective six described the relationship between college students’ 

demographics and their perceptions towards welding technology, tinkering self-

efficacy, perceptions about learning welding technology, and their attitudes about 
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the gender of the male and female welding instructors. In simpler terms, this 

objective sought to describe how participants’ demographics (e.g., age, gender, 

and degree of study) affected the following: perceptions toward welding 

technology, tinkering self-efficacy, perceptions about learning welding 

technology, and their attitudes about the gender of the male and female welding 

instructors.  Demographics (age, gender, and degree of study) were the 

independent variable and each of the other constructs were dependent variables.  

The statistical analysis for objective six consisted of comparing certain 

demographic variables (i.e., age, gender, and degree of study) to interpret 

associations present in regard to certain dependent variables. The analysis 

consisted of 12 individual inferential statistical tests to compare the independent 

variables and dependent variables. Statistical tests were chosen based on the 

statistical data type in table three. The dependent variable, “Attitude toward 

gender of the welding instructor,” is based on the categorial data question, “Given 

an option of instructors with similar background and knowledge of welding, 

which instructor would you choose? Please select one option.” There were two 

possible answers to this question: male or female instructor. Many students wrote 

in their own answer which was coded as neutral. Table seven contains the 12 

statistical tests used to determine associations between demographics and the 

dependent variables.  
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Table 7  

Objective Six Statistical Analysis 

Independent Variable   Dependent Variable  Statistical Test  

Demographics (Gender)   Perceptions of Welding 

Technology  

 

Independent 

Samples t-test  

Demographics (Gender)  Tinkering Self-Efficacy  Independent 

Samples t-test  

  

Demographics (Gender)  Perceptions about Learning 

Welding Technology  

 

Independent 

Samples t-test 

  

Demographics (Gender)  Attitude towards the gender 

welding instructor 

 

Chi-Square 

Demographics (Degree)   Perceptions of Welding 

Technology  

 

Independent 

Samples t-test  

Demographics (Degree)  Tinkering Self-Efficacy  

 

Independent 

Samples t-test  

 

Demographics (Degree)  Perceptions about Learning 

Welding Technology  

 

Independent 

Samples t-test  

Demographics (Degree)  Attitude towards the gender 

welding instructor 

 

Chi-Square 

  

Demographics (Age)  

  

Perceptions of Welding 

Technology  

 

Independent 

Samples t-test 

Demographics (Age)  

  

Tinkering Self-Efficacy  Independent 

Samples t-test 

 

Demographics (Age)  

  

Perceptions about Learning 

Welding Technology  

 

Independent 

Samples t-test 

Demographics (Age)  

  

Attitude towards the gender 

welding instructor 

  

Chi-Square 
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Participants who neither identified as male or female were excluded from 

several statistical tests due to limited sample size to perform an analysis. All 

assumptions of independent sample t-tests (i.e., homogeneity of variance, 

normality, and independent observations) were assumed. The chi-square test 

assumptions include independent observations and a certain number of expected 

frequencies for each cell in the data analysis (Field, 2017). In one instance when 

measuring the association between participant gender and participants’ choice of 

their welding instructor’s gender, we violated this assumption as over 20% of our 

cells had an expected count of less than five. We then utilized Field’s (2017) 

suggestion to use a likelihood ratio due to the assumption being violated and the 

small sample size (Field, 2017). 

Objective Six Coding. Objective six determined associations between 

participant demographic information of the different constructs and their attitudes 

toward the gender of their welding instructor. Study participants were coded into 

groups based on the statistical test. When the demographic variable of gender was 

being utilized, students were differentiated into two groups, male and female. 

When age was the variable being utilized, the study participants were 

differentiated into two groups regarding their age: traditional students and non-

traditional students. The traditional student group consisted of participants ages 

18-23. The non-traditional student group consisted of participants over 24 years of 

age. Previous research has suggested collegiate students fall into two categories; 

traditional students aged 18-23 and non-traditional over 24 years of age (Johnson, 

2013; Stringer, 2022). Collegiate students 18-23 typically began their college 
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education promptly after high school commencement (Johnson, 2013; Stringer, 

2022). Collegiate students over the age of 24 typically did not attend college 

directly after high school commencement (Johnson, 2013; Stringer, 2022). We 

took careful consideration when grouping students by age. Students were coded 

into two groups to ensure statistical analysis assumptions were met.  

When the demographic variable of degree of study was being utilized, 

students were differentiated into two groups, a "technology-oriented degree” and 

a “non-technology-oriented degree” group. Previous research regarding college 

students’ major has suggested personality and political views are major influences 

on students’ choice of major (Balsamo et al., 2012; Porter & Umbach, 2006). 

Students who have chosen a college major have specific personality traits similar 

to others in their majors and fields of study (Balsamo et al., 2012). Astin (1993) 

argues students personality characteristics are an indicator of a student’s major. 

Students who are studying “technology-oriented degrees” or more heavily STEM 

related careers may have higher tinkering self-efficacy levels and different 

attitudes towards a female instructor in the welding course. We carefully 

determined which category would be most appropriate for each major. Students 

were coded into two groups to ensure statistical analysis assumptions were met 

(see Table 8).   

 

 

 



56 

 

 

 

Table 8  

Technology-Oriented vs. Non-Technology Oriented Degree of Study 

Technology-Oriented Degrees  

n = 28 

Non-Technology-Oriented Degrees  

n = 18 

Outdoor product design & development  Agricultural education  

Aviation maintenance management Animal science 

Agricultural systems technology Agribusiness  

Technology & engineering education General science  

Technology systems  Integrated science  

Engineering Degree outside College of 

Agriculture or Engineering* 

*Majors outside of the college of agriculture were concluded to not be a 

technology oriented degree. Six participants fell into this category.  

 

Research Objective Seven Analysis 

Objective seven described the relationship between college students’ 

attitudes of the gender of their male and female welding instructor and 

demographics, perceptions towards welding technology, tinkering self-efficacy, 

and perceptions about learning welding technology. In simpler terms, this 

objective sought to describe how participants’ demographics, perceptions of 

welding technology, tinkering self-efficacy, and perceptions about learning 

welding technology affect their attitudes towards the gender of their welding 

instructor. The dependent variable was the attitudes about the instructor and the 

other constructs were the independent variables. Objectives six and seven were 

fundamental to explaining and determining why students have the perceptions 

they possess in objectives two through five. 

The statistical analysis for objective seven consisted of comparing four 

independent variables to a dependent variable (e.g., attitude toward gender of the 
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welding instructor) to interpret if correlations were present. The analysis consisted 

of six individual statistical tests to compare the independent variables and 

dependent variables. Statistical tests were chosen based on the statistical data type 

in Table 3. The dependent variable, “Attitude toward gender of the welding 

instructor,” is based on the categorial data question “Given an option of 

instructors with similar background and knowledge of welding, which instructor 

would you choose? Please select one option.” There were three possible answers 

to this question. Table 9 contains the six statistical tests used to determine 

associations between demographics and the dependent variables. 

 

Table 9  

Objective Seven Statistical Analysis 

Independent Variable   Dependent Variable  Statistical Test  

Demographics (Gender)  

  

Attitude towards welding 

instructor  

Chi-Square  

  

Demographics (Degree)  

  

Attitude towards welding 

instructor 

  

Chi-Square  

  

Demographics (Age)  

  

Attitude towards welding 

instructor   

 

Chi-Square 

 

Perceptions of Welding 

Technology  

Attitude towards welding 

instructor  

  

Multinomial 

Logistic Regression  

Tinkering Self-Efficacy  Attitude towards welding 

instructor   

  

Multinomial 

Logistic Regression  

Perceptions about 

Learning Welding 

Technology  

Attitude towards welding 

instructor   

  

Multinomial 

Logistic Regression 
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Participants who neither identified as male or female were excluded from 

several statistical tests due low sample size to perform an analysis. All 

assumptions of the chi-square test were met (e.g., assumptions include 

independent observations and a certain number of expected frequencies for each 

cell in the data analysis) (Field, 2017). In one instance when measuring the 

association between participant gender and participants’ choice of their welding 

instructor’s gender, we violated this assumption as over 20% of our cells had an 

expected count of less than five. We then utilized Field’s (2017) suggestion to use 

a likelihood ratio due to the assumption being violated and the small sample size 

(Field, 2017). All assumptions were met for the multinomial regression model.  

Objective Seven Coding. Objective seven determined associations 

between participant demographic information and the different constructs (i.e., 

perceptions of welding technology, tinkering self-efficacy, and perceptions about 

learning welding technology) and their attitudes toward the gender of their 

welding instructor. Study participants were coded into the identical groups 

utilized in objective six for several tests. See objective six section of chapter 3 and 

table 7 for more information.  

 

Summary  

This study examined students’ perceptions of female and male instructors 

and investigated many different variables including demographic information 

(i.e., gender, age, and degree of study), perceptions of welding technology, 

tinkering self-efficacy, and perceptions about learning welding technology to 

provide recommendations and rationale regarding gender in agricultural 
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mechanics instruction. Careful consideration took place in developing the survey 

instrument and experiment to acquire conclusions and recommendations for 

agricultural education, welding education and other professions.  
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Chapter IV: Results 

 

Introduction 

The purpose of this study was to examine students’ perceptions of learning 

from a female instructor versus male instructor in a post-secondary welding 

course. We examined associations and differences between students’ preference 

of a male and a female welding instructor as well as individual self-efficacy and 

perceptions towards using welding technology. This study was designed to 

evaluate potential bias towards receiving instruction from a male or female 

welding instructor. 

This project consisted of a convenience purpose sample of post-secondary 

welding students at Utah State University in the spring and fall of 2022 semesters. 

Several individuals elected not to participants in the research study. A total of 45 

individuals elected for their survey information to be utilized in the research. 

Results presented are primarily differentiated by course section (i.e., Tuesday or 

Thursday section) or participant gender. The research was guided by the 

following question: Are there differences in students’ perceptions of female 

instructors versus male instructors of a welding course? The following research 

objectives were developed to answer the research question. 

1. Describe the demographic profile of students in a post-secondary welding 

course. 

2. Describe college students’ attitudes toward the gender of their welding 

instructor and determine any difference between participant gender and 

course section. 
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• H0: There is no difference between students’ gender or 

course section and their attitudes toward the gender of 

their welding instructor.  

3. Describe college students’ perceptions towards welding technology and 

determine any difference between participant gender and course section. 

• H0: There is no difference between students’ gender or 

course section and their perceptions of welding technology. 

4. Describe college students’ tinkering self-efficacy and determine any 

difference between participant gender and course section. 

• H0: There is no difference between students’ gender or 

course section and tinkering self-efficacy. 

5. Describe college students’ perceptions about learning welding technology 

and determine any difference between participant gender and course 

section. 

• H0: There is no difference between students’ gender or 

course section and perceptions about learning welding 

technology. 

6. Explain the relationship between college students’ demographics (i.e., 

gender, degree of study, and age) and their perceptions towards welding 

technology, tinkering self-efficacy, perceptions about learning welding 

technology and their choice of their welding instructor’s gender. 

• H0: There is no relationship between participants’ 

demographics and their perceptions towards welding 
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technology, tinkering self-efficacy, perceptions about 

learning welding technology and their choice of their 

welding instructor’s gender. 

7. Explain the relationship between college students’ choice of their welding 

instructor’s gender and demographics, perceptions towards welding 

technology, tinkering self-efficacy, and perceptions about learning 

welding technology. 

• H0: There is no relationship between college choice of their 

welding instructor’s gender and demographics, perceptions 

towards welding technology, tinkering self-efficacy, and 

perceptions about learning welding technology. 

To determine if the spring 2022 and fall 2022 data were statistically 

similar regarding constructs, we used independent samples t-tests to check for 

significant differences between the semesters. No statistically significant 

differences were present between the spring 2022 and fall 2022 data therefore, we 

found no consequences to combining the datasets. The Tuesday sections of the 

course (i.e., spring and fall semesters) began the semester with receiving 

instruction from a male welding instructor for weeks one through seven. The 

Thursday sections of the course (i.e., spring and fall semesters) began the 

semester with receiving instruction from a female instructor for weeks one 

through seven. The instructors switched course sections at week eight. In 

Appendix D, there are eight tables which summarize all the statistical results 

found in objectives 2-5.  
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Research Objective 1 

The first research objective sought to describe the demographic profile of 

collegiate students in a post-secondary welding course by gathering information 

regarding gender, degree of study and age in a pre-survey and post-survey. 

Demographic information was collected through open-ended questions. 

Information regarding participant’s previous welding experience and enjoyment 

of agricultural mechanization courses was also collected. 

 

Participant Gender 

Sample Size. The total sample consisted of 45 participants; 31 males, 13 

females and one participant who identified as non-binary. See table 10 for more 

information regarding the number of sample participants, the number of male, and 

female participants.  

 

Table 10  

Distribution of Participant Gender by Section & Semester Term 

  Spring 2022 Semester              Fall 2022 Semester 

Section   

Male 

Participants 

f 

Female 

Participants 

f 

Male 

Participants 

f 

Female 

Participants 

f 

Non-

Binary 

f 

Tuesday  9  1  10 3 1 

Thursday  5  5  7 4 0 

Tuesday Sections. A total of 24 students were enrolled in a Tuesday 

section of the course either in the spring or fall semester. The Tuesday section 
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consisted of a total of 19 males, four females and one student who identified as 

non-binary.  

Thursday Sections. A total of 21 students were enrolled in a Thursday 

section of the course either in the spring or fall semester and consisted of 12 male 

and nine female participants.  

 

Study Participant Ages 

Sample Age. The average age of all study participants (i.e., spring and fall 

2022 semester samples) was 22.5 and ranged between 18 and 39. The average age 

of the male participants was 23.06 (SD = 4.20). The average age of all the female 

participants was 21.46 (SD = 2.02), lower than the age of their male counterparts.  

 

Participants’ Degree of Study 

Tuesday Section. Participants’ degrees of study in the Tuesday course 

sections included nine students studying outdoor product design and development, 

four students studying technology and engineering education, three students 

studying technology systems, three students studying agricultural education, two 

students studying agricultural systems technology, one student studying aviation 

maintenance management, and two students studying a degree outside of the 

college of agriculture in a non-technology oriented degree program. Table 11 

conveys participants’ degree of study in the Tuesday course section.  
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Table 11  

Distribution of Participant's Degree of Study for Tuesday Section  

Participant Degree of Study  f 

 

Outdoor Product Design and Development 9 

Technology and Engineering Education 4 

Technology Systems 3 

Agricultural Education 3 

Agricultural Systems Technology 2 

Aviation Maintenance Management 1 

Major outside the college of Agriculture 2 

Note. Tuesday section sample size was (n = 24) 

 

Thursday Section. Participants’ degrees of study in the Thursday course 

sections included six students studying agricultural education, three students 

studying agricultural systems technology, two students studying technology and 

engineering education, two students studying agribusiness, one student studying 

animal science, one student studying engineering, one student studying 

technology systems, and five students studying a degree outside the college of 

agriculture in a non-technology oriented degree (see Table 12).  

 

Table 12 

Distribution of Participants' Degree of Study for Thursday Section  

Participant Degree of Study  f 

 

Agricultural Education 6 

Agricultural Systems Technology 3 

Technology and Engineering Education 2 

Agribusiness 2 

Animal Science 1 

Engineering 1 

Technology Systems 1 

Major outside of the college of agriculture 5 

Note. Sample size for Thursday section was (n = 21) 
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Male and Female Participant Degrees of Study. Study participants were 

enrolled in a variety of majors, the majority in the College of Agriculture and 

Applied Sciences. Several students were studying degrees outside the College of 

Agriculture and Applied Sciences in non-technology oriented degrees and one 

student was studying a degree in the College of Engineering. One of the outdoor 

product design and development majors switched his major to an engineering 

degree after the pre-survey (see Table 13).  

 

Table 13  

Distribution of Participants' Degree of Study by Gender  

Participant Degree of Study Males  

f 

Females 

f 

Outdoor Product Design & Development 10*  0 

Agricultural Education 3 6 

Agricultural Systems Technology 4 1 

Technology and Engineering Education 4 2 

Technology Systems 4 0 

Agribusiness 1 1 

Engineering 1* 0 

Aviation Maintenance Management 1 0 

Animal Science 1 0 

Major outside of the college of agriculture 4 3 

*Note. In the pre-survey there were 10 students studying outdoor product design 

& development. In the post-survey there were nine students studying outdoor 

product design and two studying engineering. Total of 45 participants. 

 

High School Welding Experience  

Study participants were asked to select whether they had previous welding 

experience from a high school course. Approximately 26% of the sample (n = 12) 

had enrolled in a high school welding course; 11 male participants and one female 

participant. Seventy-one percent of the sample (n = 32) claimed they did not 
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possess prior welding experience from a high school welding course. Four percent 

of the sample (n = 2) did not provide a response to the question.  

Approximately 7% of the female participants (n = 1) reported previous 

welding experience from a high school welding course and the majority of the 

female participants, 92% (n = 12 females), claimed they did not obtain prior 

welding experience from a high school welding course. Approximately 35% of 

the male participants (n = 11 males) reported previous welding experience from a 

high school welding course and 65% of the male participants (n = 20 males) 

claimed they did not obtain prior welding experience from a high school welding 

course. 

Enjoyment of Agricultural Mechanization Courses 

Study participants were asked to select whether they enjoyed agricultural 

mechanization courses. Approximately 88% of the entire sample (i.e., spring and 

fall course sections) selected “yes” in the pre-survey indicating they enjoyed 

agricultural mechanization courses. Approximately 9% of the sample (n = 4) 

selected “no” in the pre-survey indicating they did not enjoy agricultural 

mechanization courses. Of those four participants, two were male, one was 

female, and one identified as non-binary. One participant did not answer the 

question.  

Similar results were found in the post-survey, yet the number of 

participants who enjoyed agricultural mechanization courses decreased from 89% 

in the pre-survey to 86% in the post-survey indicating participants overall enjoyed 

agricultural mechanization courses. Eleven percent of the sample (n = 5) selected 
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“no” in the post-survey indicating they did not enjoy agricultural mechanization 

courses. Of those five participants, 40% were male (n = 2), 40% were female, and 

20% identified as non-binary (n = 1). 

 

Research Objective 2 

The second research objective sought to describe collegiate students’ 

attitudes regarding the gender of their welding instructor and determine any 

differences between males and females and the Tuesday and Thursday course 

sections. We collected data through a pre-survey at week four and a post-survey at 

week 12 to determine if participants preferences changed after experiencing both 

a female and male instructor in the welding course. Data were collected through 

six statements on a Likert-scale and two multiple choice questions.   

1. “The person who teaches welding does not impact my ability to learn the 

content.”  

2. “If I believe the instructor is knowledgeable, I learn more.”  

3. “I would learn more from a female instructor in this welding course.”  

4. “I would learn more from a male instructor in this welding course.”  

5. “I believe my gender is why I will be successful in welding.”  

6. “An instructor who has welding experience is more beneficial to my 

learning than is their gender.”  

7. “Given an option of instructors with similar background and knowledge of 

welding, which instructor would you choose?” Options were male or 

female. 
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8. “I have no preference towards gender of the instructor if they can teach 

welding well.” Options were true or false.  

 

Question 1 

Study participants were asked to respond to the statement, “The person 

who teaches welding does not impact my ability to learn the content,” measured 

on a 7-point Likert scale (1 = strongly disagree, 4 = neutral, and 7 = strongly 

agree). We conducted independent samples t-tests to determine if significant 

differences were present between the Tuesday and Thursday course sections and 

between the male and female participants. We also conducted paired-samples t-

tests to determine if differences were present over time after receiving instruction 

from both genders. Descriptive statistics were also reported including means and 

standard deviations. 

Tuesday vs. Thursday Results. At the beginning of the semester, the 

Tuesday sections began with receiving instruction from a male instructor and 

averaged a pre-survey mean of 2.83 (SD = 2.07) in regard to the statement, “The 

person who teaches welding does not impact my ability to learn the content.” The 

Tuesday section indicated a post-survey mean of 3.42 (SD = 1.90). A paired 

samples t-test was conducted to determine if a significant difference was found 

between the pre-survey and in the post-survey (i.e., after receiving instruction 

from both a male and female instructor) in the Tuesday section and Thursday 

section regarding the statement, “the person who teaches welding does not impact 

my ability to learn the content.” There was no significant difference between the 



70 

 

 

 

Tuesday section’s pre-survey (M = 2.83, SD = 2.07) and post-survey (M = 3.42, 

SD = 1.90) scores; t(22) = -1.83, p = 0.08, d = 1.82. 

The Thursday sections began with receiving instruction from a female 

instructor and averaged a pre-survey mean of 3.70 (SD = 1.80) and a post-survey 

mean of 3.58 (SD = 2.24). No significant difference was found in the Thursday 

section’s pre-survey (M = 3.70, SD = 1.80) and post-survey (M = 3.58, SD = 2.24) 

scores; t(19) = 0.19, p = 0.85, d = 2.47. Therefore, we failed to reject the null 

hypothesis; no significant difference was present between the Tuesday and 

Thursday course sections or between the sections’ pre-survey and post-survey. 

No significant difference (t = -1.46(42), p = 0.15, d = 1.96) was found 

between the Tuesday and Thursday course sections in the pre-survey. No 

significant difference (t = -0.25(41), p = 0.79, d = 2.06) was found between the 

Tuesday and Thursday course sections in the post-survey (see Table 14). 

 

 

Table 14 

Tuesday vs. Thursday Course Sections: "The Person Who Teaches Welding does 

not Impact my Ability to Learn Content" 

Note. Construct items scaled from 1 “Strong disagree” to 7 “Strongly agree” 

 

 Tuesday  Thursday     

 M/SD M/SD t df p Cohen’s d 

Pre-Survey 

Score  

2.83/2.07 3.70/1.80 -1.46 42 0.15 1.96 

      

Post-Survey 

Score  

3.42/1.90 3.58/2.24 -0.25 41 0.79 2.06 
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Male vs. Female Participant’s Results. The male participants averaged a 

pre-survey mean of 3.07 (SD = 1.94) in regard to the statement, “The person who 

teaches welding does not impact my ability to learn the content.” In the post-

survey, the males’ mean score was 3.33 (SD = 1.84). A paired samples t-test was 

conducted to determine if a significant difference was found between the male 

participant’s pre-survey and post-survey (i.e., after receiving instruction from both 

a male and female instructor) and the female participant’s pre-survey and post-

survey regarding the statement, “the person who teaches welding does not impact 

my ability to learn the content.” There was no significant difference in the male 

participant’s pre-survey (M = 3.07, SD = 1.94) and post-survey (M = 3.33, SD = 

1.84) scores; t(27) = -0.86, p = 0.39, d = 2.40. 

The female participants averaged a pre-survey mean of 3.58 (SD = 2.27) 

indicating they were more neutral in regard to the statement compared to their 

male counterparts (see Table 15). The female participants indicated a mean of 

3.75 (SD = 2.56) in the post-survey. No significant difference was found in the 

female participant’s pre-survey (M = 3.58, SD = 2.27) and post-survey (M = 3.75, 

SD = 2.56) scores; t(11) = -0.37, p = 0.71, d = 1.52. Therefore, we failed to reject 

the null hypothesis; no significant difference was present between the male and 

female participants or between their pre-survey and post-survey. 

All means were in the disagree or somewhat disagree range indicating the 

majority of participants disagreed with the statement and believe that the person 

who teaches welding does impact their ability to learn content. No significant 

difference was found between the male and female participants in the pre-survey 
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(t = -0.70(41), p = .48, d = 2.01). Equal variances could not be assumed in the 

post-survey and no significant difference was found between the two genders in 

the post-survey (t = -0.59(15.77), p = 0.61, d = 2.06).  

 

Table 15 

Male vs. Female Participants: "The Person Who Teaches Welding does not 

Impact my Ability to Learn the Content." 

Note. Construct items scaled from 1 “Strong disagree” to 7 “Strongly agree” 

   

Question 2 

Study participants were asked to respond to the statement, “If I believe the 

instructor is knowledgeable, I learn more,” measured on a 7-point Likert scale (1 

= strongly disagree, 4 = neutral, and 7 = strongly agree). We conducted 

independent samples t-tests to determine if significant differences were present 

between the Tuesday and Thursday course sections and between the male and 

female participants. We also conducted paired-samples t-tests to determine if 

differences were present over time after receiving instruction from both genders. 

Descriptive statistics were also reported including means and standard deviations. 

Tuesday vs. Thursday Results. At the beginning of the semester, the 

Tuesday section began with receiving instruction from a male instructor and 

 Males     Females      

 M/SD M/SD t df p Cohen’s d 

Pre-Survey 

Score  

3.07/1.94 3.58/2.27  -0.70 41 0.48 2.01 

      

Post-Survey 

Score  

3.33/1.84 3.75/2.56 -0.59 15.77 0.61 2.06 
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averaged a pre-survey mean of 6.29 (SD = 0.99) in regard to the statement, “If I 

believe the instructor is knowledgeable, I learn more.” The Thursday section 

began with receiving instruction from a female instructor and averaged a pre-

survey mean of 5.95 (SD = 0.94) (see Table 16).  

The Tuesday sections’ post-survey mean was identical to the pre-survey 

6.29 (SD = 0.85) and the Thursday sections’ mean in the post-survey was 6.26 

(SD = 0.87). All means were in the agree or somewhat agree range indicating the 

majority of participants agreed with the statement, “if I believe the instructor is 

knowledgeable, I learn more.” No significant difference (t = 1.15(52), p = 0.25, d 

= 0.97) was found between the Tuesday and Thursday course sections in the pre-

survey. No significant difference (t = 0.10(41), p = 0.91, d = 0.86) was found 

between the Tuesday and Thursday course sections in the post-survey. 

 

Table 16  

Tuesday vs. Thursday Course Sections: "If I Believe the Instructor is 

Knowledgeable, I Learn More." 

Note. Construct items scaled from 1 “Strong disagree” to 7 “Strongly agree” 

 

A paired samples t-test was conducted to determine if a significant 

difference was found between the pre-survey and in the post-survey (i.e., after 

 Tuesday   Thursday      

 M/SD M/SD t df p Cohen’s d 

Pre-Survey 

Score  

6.29/0.99 5.95/0.94  

 

1.15 42 0.25 0.97 

Post-Survey 

Score  

6.29/0.85 6.26/0.87 0.10 41 0.91 0.86 
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receiving instruction from both a male and female instructor) in the Tuesday 

section and Thursday section regarding the statement, “if I believe the instructor 

is knowledgeable, I learn more.” There was no significant difference in the 

Tuesday section’s pre-survey (M = 6.29, SD = 0.99) and post-survey (M = 6.35, 

SD = 0.85) scores; t(22) = -0.34, p = 0.73, d = 1.20. No significant difference was 

found in the Thursday section’s pre-survey (M = 5.95, SD = 0.94) and post-survey 

(M = 6.26, SD = 0.87) scores; t(17) = -0.15, p = 0.26, d = 1.01. Therefore, we 

failed to reject the null hypothesis; no significant difference was present between 

the Tuesday and Thursday course sections or between the sections’ pre-survey 

and post-survey. 

Male vs. Female Participant’s Results. The male participants averaged a 

pre-survey mean score of 6.20 (SD = 0.92) in regard to the statement, “If I believe 

the instructor is knowledgeable, I learn more.” The female participants averaged a 

pre-survey mean of 6.15 (SD = 0.98). Both the male and female participants 

agreed with the statement indicating if they believed their instructor is 

knowledgeable, they learn more (see Table 17).   

In the post-survey, the males’ mean score was 6.37 (SD = 0.76) and the 

females’ mean score was 6.25 (SD = 0.86). All means were in the agree or 

somewhat agree range indicating the majority of participants agreed with the 

statement, “if I believe the instructor is knowledgeable, I learn more.” No 

significant difference was found between the male and female participants in the 

pre-survey (t = 0.14(41), p = .88, d= 0.94) and in the post-survey (t = 0.42(40), p 

= 0.66, d = 0.79).  
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Table 17  

Male vs. Female Participants: "If I Believe the Instructor is Knowledgeable, I 

Learn More." 

Note. Construct items scaled from 1 “Strong disagree” to 7 “Strongly agree” 

 

A paired samples t-test was conducted to determine if a significant 

difference was found between the male participant’s pre-survey and post-survey 

(i.e., after receiving instruction from both a male and female instructor) and the 

female participant’s pre-survey and post-survey regarding the statement, “if I 

believe the instructor is knowledgeable, I learn more.” There was no significant 

difference in the male participant’s pre-survey (M = 6.20, SD = 0.92) and post-

survey (M = 6.37, SD = 0.76) scores; t(27) = -1.00, p = 0.32, d = 1.13. No 

significant difference was found in the female participant’s pre-survey (M = 6.15, 

SD = 0.98) and post-survey (M = 6.25, SD = 0.86) scores; t(11) = -0.24, p = 0.80, 

d = 1.16. Therefore, we failed to reject the null hypothesis; no significant 

difference was present between the male and female participants or between their 

pre-survey and post-survey. 

 

 Males  Females      

 M/SD M/SD t df p Cohen’s d 

Pre-Survey 

Score  

6.20/0.92 6.15/0.98  0.14 41 0.88 0.94 

Post-Survey 

Score  

6.37/0.76 6.25/0.86 0.43 40 0.66 0.79 
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Questions 3 & 4 

Participants were asked to respond to two statements on a 7-point Likert 

Scale (1 = strongly disagree, 4 = neutral, and 7 = strongly agree) regarding their 

beliefs of learning from a male or female instructor. The first statement was, “I 

would learn more from a female instructor in this welding course.” The second 

statement was “I would learn more from a male instructor in this welding course.”  

We conducted independent samples t-tests to determine if significant differences 

were present between the Tuesday and Thursday course sections and between the 

male and female participants. We also conducted paired-samples t-tests to 

determine if differences were present over time after receiving instruction from 

both genders. Descriptive statistics were also reported including means and 

standard deviations. 

Sample Results. The majority of students (88% of participants in the pre-

survey and 84% in the post-survey) selected the same answer for question three 

and four (e.g., selected 4 for “I would learn more from a female instructor in this 

welding course and selected 4 for “I would learn more from a male instructor in 

this welding course) in both the pre-survey and post-survey indicating zero bias 

toward receiving instruction from a male or a female welding instructor. The 

majority of students (82% of participants) chose the neutral or disagree options on 

the 7-point Likert Scale.  

Tuesday vs. Thursday Results. In the pre-survey, the Tuesday section 

ranked statement three (i.e., I would learn more from a female instructor) lower 

than statement four (i.e., I would learn more from a male instructor). The Tuesday 
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section resulted in a mean of 3.31 (SD = 1.25) for statement three (i.e., I would 

learn more from a female instructor) and a 3.58 (SD = 1.47) for statement four 

(i.e., I would learn more from a male instructor) (see Table 18). 

The result was the same in the post-survey (i.e., the Tuesday section 

indicated a mean of 3.71 (SD = 1.51) for statement three (i.e., I would learn more 

from a female instructor) and indicated a mean of 3.88 (SD = 1.59) for question 

four (i.e., I would learn more from a male instructor).  

In the pre-survey, the Tuesday section ranked statement three (i.e., I would 

learn more from a female instructor) higher than statement four (i.e., I would learn 

more from a male instructor). In the pre-survey, the Thursday section indicated a 

mean of 3.40 (SD = 1.69) for question three (i.e., I would learn more from a 

female instructor) and a 3.34 (SD = 1.59) for question four (i.e., I would learn 

more from a male instructor).  

Similar results for the Thursday section were found in the post-survey. 

The Thursday section indicated a post-survey mean of 3.79 (SD = 1.51) for 

statement three (i.e., I would learn more from a female instructor) and a mean of 

3.74 (SD = 1.36) for question four (i.e., I would learn more from a male 

instructor). The Thursday section overall ranked statement three (i.e., I would 

learn more from female instructor in the welding course) higher than statement 

four (i.e., I would learn more from a male in the welding course) in both the pre-

survey and post-survey.  

No significant difference was found between the Tuesday and Thursday 

sections in the pre-survey regarding question three (i.e., I would learn more from 
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a female instructor) (t = -0.41(42), p = 0.66, d = 1.47) and four (i.e., I would learn 

more from a male instructor) (t = .50(42), p = 0.61, d = 1.53).  

No significant difference was found between the Tuesday and Thursday 

sections in the post-survey regarding question three (t = -0.17(41), p = 0.86, d = 

1.54) and question four (t = .30(41), p = 0.76, d = 1.50). Therefore, we failed to 

reject null hypothesis; there was no difference between the Tuesday or Thursday 

sections in regard to their attitudes toward the gender of their welding instructor.  

A paired samples t-test was conducted to determine if a significant 

difference was found between the pre-survey and in the post-survey (i.e., after 

receiving instruction from both a male and female instructor) in the Tuesday 

section and Thursday section regarding the statements, “I would learn more from 

a female instructor” and “I would learn more from a male instructor.”  

A significant difference was present between the Tuesday section’s pre-

survey (M = 3.21, SD = 1.25) and post-survey (M = 3.71, SD = 1.51) in regard to 

the statement, “I would learn more from a female instructor”; t = (22) = -2.40, p = 

0.02, d = 1.03. Therefore, receiving instruction from a female instructor had a 

positive influence on the Tuesday sections’ beliefs of whether they could learn 

from a female instructor. No significant difference was found in the Tuesday 

section’s pre-survey (M = 3.58, SD = 1.47) and post-survey (M = 3.88, SD = 1.59) 

in regard to the statement, “I would learn more from a male instructor”; t(22) = -

1.32, p = 0.20, d = 1.10. Therefore, we reject the null hypothesis; a significant 

difference was present between the Tuesday course sections’ perceptions of 
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learning from a female instructor after receiving instruction from a female 

instructor for the last eight weeks of the semester.  

No significant difference was found between the Thursday section’s pre-

survey (M = 3.40, SD = 1.69) and post-survey (M = 3.79, SD = 1.51) in regard to 

the statement, “I would learn more from a female instructor”; t(17) = -0.44, p = 

0.66, d = 1.58. No significant difference was found in the Thursday section’s pre-

survey (M = 3.35, SD = 1.59) and post-survey (M = 3.74, SD = 1.36) in regard to 

the statement, “I would learn more from a male instructor”; t(17) = -0.90, p = 

0.38, d = 1.57.  
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Table 18  

Tuesday vs. Thursday Sections' Average Ratings of Learning Based on Instructor 

Gender 

Course 

Section  

Item  Week 4 Survey  Week 12 Survey  

f  M  SD  f M  SD  

Tuesday 

Section 

I would learn 

more from a 

female 

instructor   

24 3.21  1.25 24  3.71  1.51  

  

I would learn 

more from a 

male instructor   

24 3.58  1.47  10  3.88  1.59 

  

Thursday 

Section  

I would learn 

more from a 

female 

instructor   

20 3.40  1.69  19  3.79 1.51  

  

I would learn 

more from a 

male instructor  

19  3.35  1.59  10 3.74 1.36 

Note. Construct items scaled from 1 “Strong disagree” to 7 “Strongly agree” 

 

Male vs. Female Results. In the pre-survey, the male participants ranked 

statement three (i.e., I would learn more from a female instructor) lower than 

statement four (i.e., I would learn more from a male instructor). The male 

participants indicated a mean of 2.90 (SD = 1.37) for statement three (i.e., I would 

learn more from a female instructor) and a 3.20 (SD = 1.60) for statement four 

(i.e., I would learn more from a male instructor). Similar results were found in the 
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post-survey. The male participants indicated a mean for statement three (i.e., I 

would learn more from a female instructor) of 3.67 (SD = 1.64) and a mean of 

3.77 (SD = 1.65) for statement four (i.e., I would learn more from a male 

instructor).  

In the pre-survey, the male participants ranked statement three (i.e., I 

would learn more from a female instructor) higher than statement four (i.e., I 

would learn more from a male instructor). The female participants indicated a 

mean of 4.15 (SD = 1.34) for statement three (i.e., I would learn more from a 

female instructor) and a 4.08 for statement four (i.e., I would learn more from a 

male instructor). In the post-survey, the female participants indicated identical 

means of 3.92 (SD = 1.08) for question three and four indicating they were neutral 

regarding whether they could learn more from a male or a female instructor.  

Unequal variances could not be assumed, yet a significant difference was 

present between the male and female participants in the pre-survey regarding 

statement three (t = -2.79(23.33), p = 0.01, d = 1.36). Unequal variances could not 

be assumed comparing the male and female participants in the pre-survey 

regarding statement four, yet no significant difference was present (t = -

1.98(30.06), p = 0.05, d =1.49). Therefore, we reject the null hypothesis; there 

was a difference between the male and female participants in regard to their 

attitudes toward the gender of their welding instructor. 

No significant difference was found between the male and female 

participants in the post-survey regarding statement three (i.e., I would learn more 

from a female instructor) (t = -0.46(40), p = 0.64, d = 1.56) and statement four 
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(i.e., I would learn more from a male instructor) (t = - 0.28(40), p = 0.77, d = 

1.51).  

 

Table 19  

Male vs. Female Participants' Average Ratings of Learning Based on Instructor 

Gender 

Participants  
Item  Week 4 Survey  Week 12 Survey  

f  M  SD  f  M  SD  

Male 

Participants 

I would learn 

more from a 

female 

instructor   

30 2.90 1.37 30 3.67 1.64 

  

I would learn 

more from a 

male 

instructor   

30 3.20 1.60 30 3.77 1.65 

 

Female 

Participants  

I would learn 

more from a 

female 

instructor   

13 4.15 1.34 12 3.92 1.08 

  

I would learn 

more from a 

male 

instructor  

13 4.08 1.18 12 3.92 1.08 

Note. Construct items scaled from 1 “Strong disagree” to 7 “Strongly agree” 

Michael, a male participant in the Tuesday section, ranked learning from a 

female instructor with a “3” (i.e., somewhat disagree) and learning from a male 

instructor with a "5” (i.e., somewhat agree) in the pre-survey. This individual 
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adjusted his answer after receiving instruction from a female instructor to indicate 

zero bias toward learning more from a male or a female in the welding course. 

Sally, a female participant in the Thursday section, ranked learning from a female 

instructor with a "4” (i.e., neutral) and learning from a male instructor with a “6” 

(i.e., agree) in the pre-survey. She did not complete a post-survey. George, a male 

participant in the Thursday section, ranked learning from a female with a "7” (i.e., 

strongly agree) and learning from a male instructor with a "6” (i.e., agree) in the 

post-survey. He did not complete a pre-survey. Rose, a female participant in the 

Thursday section, ranked a “4” (i.e., neutral) for learning from a male and female 

in the pre-survey, yet adjusted her answers drastically in the post-survey. She then 

ranked a “2”, disagreeing she would learn more from a female and a “6” agreeing 

she would learn more from a male in the welding course. 

A paired samples t-test was conducted and a significant difference was 

found between the male participant’s pre-survey (M = 2.90, SD = 1.37) and post-

survey (M = 3.77, SD = 1.64) in regard to the statement, “I would learn more from 

a female instructor”; t(27) = -2.39, p = 0.02, d = 1.42. Therefore. receiving 

instruction from a female instructor had a positive influence on the male 

participant’s beliefs of whether they could learn from a female instructor. No 

significant difference was found between the male participant’s pre-survey (M = 

3.20, SD = 1.60) and post-survey (M = 3.88, SD = 1.65) in regard to the statement, 

“I would learn more from a male instructor;” t(27) = -1.66, p = 0.10, d = 1.47. 

Therefore, we reject the null hypothesis; a significant difference was found 
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regarding the male participant’s perception of learning from a female after 

receiving instruction from a female instructor. 

No significant difference was found between the female participants’ pre-

survey (M = 4.15, SD = 1.34) and post-survey (M = 3.92, SD = 1.08) in regard to 

the statement, “I would learn more from a female instructor;” t(11) = 1.14, p = 

0.27, d = 0.75. No significant difference was found in the female participants’ 

pre-survey (M = 3.92, SD = 1.08) and post-survey (M = 3.92, SD = 1.08) in regard 

to the statement, “I would learn more from a male instructor”; t(11) = 0.00, p = 

1.00, d = 0.85.  

 

Question 5 

Study participants were asked to respond to the statement, “I believe my 

gender is why I will be successful in welding,” measured on a 7-point Likert scale 

(1 = strongly disagree, 4 = neutral, and 7 = strongly agree). We conducted 

independent samples t-tests to determine if significant differences were present 

between the Tuesday and Thursday course sections and between the male and 

female participants. We also conducted paired-samples t-tests to determine if 

differences were present over time after receiving instruction from both genders. 

Descriptive statistics were also reported including means and standard deviations. 

Tuesday vs. Thursday Results. At the beginning of the semester, the 

Tuesday section began with receiving instruction from a male instructor and 

averaged a pre-survey mean of 1.67 (SD = 1.34) in regard to the statement, “I 

believe my gender is why I will be successful in welding.” The Thursday section 
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began with receiving instruction from a female instructor and averaged a pre-

survey mean of 1.60 (SD = 1.14) (see Table 20).  

In the post-survey the Tuesday section’s mean was 2.04 (SD = 1.78) and 

the Thursday section’s mean in the post-survey was 1.79 (SD = 1.22). All means 

were in the strongly disagree or disagree range indicating the majority of 

participants disagreed with the statement, “I believe my gender is why I will be 

successful in welding.”  

No significant difference (t = 0.17(42), p = 0.86, d = 1.25) was found 

between the Tuesday and Thursday course sections in the pre-survey. No 

significant difference (t = 0.52(41), p = 0.60, d = 1.56) was found between the 

Tuesday and Thursday course sections in the post-survey, yet the Tuesday course 

section’s mean was higher than the Thursday course section’s mean (see Table 

20).  

 

Table 20  

Tuesday vs. Thursday Course Sections: "I Believe my Gender is Why I will be 

Successful in Welding" 

Note. Construct items scaled from 1 “Strong disagree” to 7 “Strongly agree” 

 

 Tuesday     Thursday      

 M/SD M/SD t df p Cohen’s d 

Pre-Survey 

Score  

1.67/1.34 1.60/1.14 0.17 42 0.86 1.25 

Post-Survey 

Score  

2.04/1.78 1.79/1.22 0.52 41 0.60 1.56 
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A paired samples t-test was conducted to determine if a significant 

difference was found between the pre-survey and in the post-survey (i.e., after 

receiving instruction from both a male and female instructor) in the Tuesday 

section and Thursday section regarding the statement, “I believe my gender is 

why I will be successful in welding.” There was no significant difference in the 

Tuesday section’s pre-survey (M = 1.67, SD = 1.34) and post-survey (M = 2.04, 

SD = 1.78) scores; t(22) = -1.12, p = 0.27, d = 1.67. No significant difference was 

found in the Thursday section’s pre-survey (M = 1.60, SD = 1.18) and post-survey 

(M = 1.79, SD = 1.22) scores; t(17) = -0.62, p = 0.54, d = 0.75. Therefore, we 

failed to reject the null hypothesis; no significant difference was present between 

the Tuesday and Thursday course sections or between the sections’ pre-survey 

and post-survey. 

Male vs. Female Results. The male participants averaged a pre-survey 

mean of 1.33 (SD = 1.02) in regard to the question, “I believe my gender is why I 

will be successful in welding.” The female participants averaged a pre-survey 

mean of 2.15 (SD = 1.40). Both the male and female participants disagreed with 

the statement indicating their gender is not a factor toward being successful in 

welding. The male participants indicated a mean in the strongly disagree category 

whereas the female participants indicated a mean in the disagree category (see 

Table 21).  

In the post-survey, the males’ mean score was 1.63 (SD = 1.52) and the 

females’ mean score was 2.50 (SD = 1.44) the majority of participants disagreed 

with the statement, “I believe my gender is why I will be successful in welding.” 
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All means were in the disagree or strongly disagree range. Unequal variances 

could not be assumed in the pre-survey, yet no significant difference was found 

between the male and female participants (t = -1.89(17.81), p = 0.07, d = 1.15). 

No significant difference between the male and female participants was also 

found in the post-survey (t = -1.69(40), p = 0.09, d = 1.50) (see Table 21).  

 

Table 21 

Male vs. Female Participants: " I Believe My Gender is Why I will Be Successful 

in Welding" 

Note. Construct items scaled from 1 “Strong disagree” to 7 “Strongly agree” 

 

A paired samples t-test was conducted to determine if a significant 

difference was found between the male participant’s pre-survey and post-survey 

(i.e., after receiving instruction from both a male and female instructor) and the 

female participant’s pre-survey and post-survey regarding the statement, “I 

believe my gender is why I will be successful in welding.” There was no 

significant difference in the male participant’s pre-survey (M = 1.33, SD = 1.02) 

and post-survey (M = 1.63, SD = 1.52) scores; t(27) = -1.01, p = 0.31, d = 1.48. 

No significant difference was found in the female participant’s pre-survey (M = 

2.15, SD = 1.40) and post-survey (M = 2.50, SD = 1.44) scores; t(11) = -0.81, p = 

 Males    Females      

 M/SD M/SD t df p Cohen’s d 

Pre-Survey 

Score  

1.33/1.02 2.15/1.40  -1.89 17.81 0.07 1.15 

Post-Survey 

Score  

1.63/1.52 2.50/1.44   -1.69 40 0.09 1.50 
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0.42, d = 1.05. Therefore, we failed to reject the null hypothesis; no significant 

difference was present between the male and female participants or between their 

pre-survey and post-survey. 

 

Question 6  

Study participants were asked to respond to the statement, “An instructor 

who has welding experience is more beneficial to my learning than is their 

gender,” measured on a 7-point Likert scale (1 = strongly disagree, 4 = neutral, 

and 7 = strongly agree). We conducted independent samples t-tests to determine if 

significant differences were present between the Tuesday and Thursday course 

sections and between the male and female participants. We also conducted paired-

samples t-tests to determine if differences were present over time after receiving 

instruction from both genders. Descriptive statistics were also reported including 

means and standard deviations. 

Tuesday vs. Thursday Results. At the beginning of the semester, the 

Tuesday section began with receiving instruction from a male instructor and 

averaged a pre-survey mean of 6.92 (SD = 0.40) in regard to the statement, “an 

instructor who has welding experience is more beneficial to my learning than is 

their gender.” The Thursday section began with receiving instruction from a 

female instructor and averaged a lower pre-survey mean of 6.75 (SD = 0.44) (see 

Table 22).  

The Tuesday section’s score in the post-survey was a mean of 6.96 (SD = 

0.20) and the Thursday section’s mean in the post-survey was a mean of 6.53 (SD 

= 1.42). All means were in the strongly agree or agree range indicating the 
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majority of participants agreed with the statement, “an instructor who has welding 

experience is more beneficial to my learning than is their gender.”  

No significant difference (t = 1.29(42), p = 0.20, d = 0.42) was found 

between the Tuesday and Thursday course sections in the pre-survey. Unequal 

variances could not be assumed in the post-survey, yet no significant difference (t 

= 1.30(18.58), p = 0.20, d = 0.95) was found between the Tuesday and Thursday 

course sections (see Table 22). 

 

Table 22  

Tuesday vs. Thursday Course Sections: "An Instructor who has Welding 

Experience is more Beneficial to my Learning than is their Gender" 

Note. Construct items scaled from 1 “Strong disagree” to 7 “Strongly agree” 

 

A paired samples t-test was conducted to determine if a significant 

difference was found between the pre-survey and in the post-survey (i.e., after 

receiving instruction from both a male and female instructor) in the Tuesday 

section and Thursday section regarding the statement, “an instructor who has 

welding experience is more beneficial to my learning than is their gender.” There 

was no significant difference in the Tuesday section’s pre-survey (M = 6.92, SD = 

0.40) and post-survey (M = 6.96, SD = 0.20) scores; t(22) = -1.00, p = 0.32, d = 

 Tuesday  Thursday      

 M/SD M/SD t df p Cohen’s d 

Pre-Survey 

Score  

6.92/0.40 6.75/0.44  

 

1.29 42 0.20 0.42 

Post-Survey 

Score  

6.96/0.20 6.53/1.42 1.30 18.58 0.20 0.95 
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0.20. No significant difference was found in the Thursday section’s pre-survey (M 

= 6.75, SD = 0.44) and post-survey (M = 6.53, SD = 1.42) scores; t(17) = -0.62, p 

= 0.54, d = 1.51. Therefore, we failed to reject the null hypothesis; no significant 

difference was present between the Tuesday and Thursday course section or 

between each sections’ pre-survey and post-survey. 

Male vs. Female Participant Results. The male participants averaged a 

pre-survey mean of 6.90 (SD = 0.30) in regard to the question, “an instructor who 

has welding experience is more beneficial to my learning than is their gender.” 

The female participants averaged a pre-survey mean of 6.85 (SD = 0.37). Both the 

male and female participants agreed with the statement indicating an instructor’s 

welding experience is more important than the instructor’s gender (see Table 23).  

In the post-survey, the males’ mean score was 6.73 (SD = 1.14) and the 

females’ mean score was 6.73 (SD = 1.14). All means were in the agree or 

strongly agree range. No significant difference was found between the male and 

female participants in the pre-survey (t = 0.49(41), p = 0.62, d = 0.32) and in the 

post-survey (t = -0.54(40), p = 0.58, d = 0.98) (see Table 23). 
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Table 23 

Male vs. Female Participants: “An Instructor who has Welding Experience is 

more Beneficial to my Learning than is their Gender.” 

Note. Construct items scaled from 1 “Strong disagree” to 7 “Strongly agree” 

 

A paired samples t-test was conducted to determine if a significant 

difference was found between the male participant’s pre-survey and post-survey 

(i.e., after receiving instruction from both a male and female instructor) and the 

female participant’s pre-survey and post-survey regarding the statement, “an 

instructor who has welding experience is more beneficial to my learning than is 

their gender.” There was no significant difference in the male participant’s pre-

survey (M = 6.90, SD = 0.30) and post-survey (M = 6.73, SD = 1.14) scores; t(27) 

= 0.75, p = 0.43, d = 1.18. No significant difference was found in the female 

participant’s pre-survey (M = 6.85, SD = 0.37) and post-survey (M = 6.92, SD = 

0.28) scores; t(11) = -1.00, p = 0.33, d = 0.28. Therefore, we failed to reject the 

null hypothesis; no significant difference was present between the male and 

female participants or between their pre-survey and post-survey. 

 Males    Females     

 M/SD M/SD t df p Cohen’s d 

Pre-Survey 

Score  

6.90/0.30 6.85/0.37  

 

0.49 41 0.62 0.32 

Post-Survey 

Score  

6.73/1.14 6.92/0.28 -0.54 40 0.58 0.98 
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Question 7 

At the beginning semester, the Tuesday section began with receiving 

instruction from a male instructor and the Thursday section started with receiving 

instruction from a female instructor. Participants were asked to respond to the 

following, “Given an option of instructors with similar background and 

knowledge of welding, which instructor would you choose?” Answer options 

were male or female. No “either” or “neutral” option was presented to the study 

participants yet several participants hand wrote their own answer to the question 

indicating a neutral status. These answers were identified by researchers as 

“either” or “neutral.” 

Preference toward a Male Instructor. During the pre-survey, 48% of 

participants (n = 21) selected a preference towards a male instructor. 

Approximately 76% of those individuals were male (n = 16) and 23% were 

female (n = 5). Similar results were found in the post-survey. Several participants 

adjusted their answers to be more in favor of a female instructor or toward the 

neutral option. Approximately 45% of participants (n = 19) selected a preference 

of learning from male instructor. Approximately 68% of those individuals were 

male (n = 13) and 31% were female (n = 6). Fewer male participants selected 

preference towards a male instructor on the post-survey (43%) than on the pre-

survey (53%). More female participants selected a preference toward a male 

instructor on the post-survey (46%) than on the pre-survey (38%). 
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  Preference toward a Female Instructor. During the pre-survey, 26% of 

participants (n = 11) selected their preference towards a female instructor. 

Approximately 54% of those individuals were male (n = 6) and 45% were female 

(n = 5). The same percentage of participants who selected a preference towards a 

female instructor was found in the post-survey yet 63% were male (n = 7) and 

36% (n = 4) were female. Three male participants (i.e., Dave, Ron, and Jack) 

selected a female instructor in both the pre-survey and post-survey. Participants 

were given pseudonyms. An increased number of male participants selected 

preference towards a female instructor on the post-survey (23%) than on the pre-

survey (20%). Fewer female participants selected a preference toward a female 

instructor on the post-survey (30%) than on the pre-survey (38%). Two 

participants when prompted by the question related to the gender of their welding 

instructor wrote comments on the survey. Jane, a female participant in the 

Thursday section, wrote, “It is inspiring having a female instructor, it gives me 

more confidence and motivation.” Joe, a male participant in the Tuesday section, 

wrote on the post-survey, “I liked that the instructors switched classes halfway 

through the class, it made me realize girls can weld just as good as guys.” 

 Neutral.  In the pre-survey, 26% of participants (n = 11) wrote in their 

own answer which was coded as neutral. Approximately 72% of those individuals 

were male and 28% were female. The percentage of individuals indicating a 

neutral preference rose to 28% of participants (n = 12) in the post-survey. 

Approximately 83% (n = 10) of those individuals were male and 17% (n = 2) 

were female (see Table 24). Cameron selected the neutral option in both the pre-
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survey and post-survey. Bill when prompted by the question regarding selecting a 

male or female instructor wrote, “Whoever I like more, this is a sexist question” 

and did not answer the question. 

 

Table 24  

Distribution of Participants Choice of Instructor Gender 

Course 

Section 

Participant 

Gender  

Week 4 Survey   Week 12 Survey  

    Choice of Instructor  

(f)  

 Choice of Instructor  

(f)   

Male Female Either  Male Female Either 

Tuesday  Males  13 2  4   10  3  6  

Females  2  1  1   2  1  1  

 

Thursday  Males  3  4  4   3  4  4  

Females  3  4  2   4  3  1 

Note. Two students did not complete the pre-survey and three students did not 

complete the post-survey.  

 

 Question 8 

Tuesday vs. Thursday Results. Participants 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.” In the pre-survey all participants claimed zero 

preference towards the gender of their instructor if they can teach welding well by 

selected “true” with the exception of Rose. She was enrolled in the Thursday 

section and selected a preference towards a male instructor in the question 

regarding selecting a male or female instructor (i.e., Given an option of instructors 
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with similar background and knowledge of welding, which instructor would you 

choose?) in both surveys.  

In the post-survey, all participants claimed zero preference towards the 

gender of their welding instructor with the exception of three participants: Katie, 

James, and Rose who selected “false.” James and Rose selected a preference 

towards a male instructor in regard to the question “given an option of instructors 

with similar background and knowledge of welding, which instructor would you 

choose?” Katie indicated a neutral option.  

 

Research Objective 3  

The third research objective sought to describe collegiate students’ 

perceptions toward welding technology and determine any differences between 

gender and course sections. This construct consisted of seven items on a 7-point 

Likert scale (1 = strongly disagree, 4 = neutral, and 7 = strongly agree). Example 

Likert scale statements included, “welding technology is important to learn” and 

“if I could enroll in more welding technology courses I would.” We collected data 

twice during the semester using a pre-survey at week four and post-survey at 

week 12. Data were analyzed comparing the two different course sections and a 

comparison of the male and female study participants. We conducted independent 

samples t-tests and paired-samples t-tests to determine if differences were present 

over time after receiving instruction from both genders. Descriptive statistics were 

also reported including means and standard deviations.  
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Tuesday vs. Thursday: Perceptions of Welding Technology  

 Students enrolled in the Tuesday section received instruction from a male 

instructor for the first half of the semester. In the pre-survey, the Tuesday 

sections’ perceptions of welding technology score was 5.55 (SD = 0.96). In the 

post-survey, Tuesday section’s perceptions of welding technology score was 5.63 

(SD = 0.94). 

The Thursday section began with receiving instruction from a female 

instructor averaged a pre-survey perceptions of welding technology score of 5.42 

(SD = 5.75). The Thursday section’s pre-survey perceptions of welding 

technology score was 5.75 (SD = 0.96). All course section means were in the “5” 

(i.e., somewhat agree) range indicating the majority of study participants 

possessed positive perceptions towards welding technology.  

No significant difference was found between the Tuesday and Thursday 

course section in the pre-survey (t = 0.49(42), p = 0.63, d = 0.86) and in the post-

survey (t = -0.41(41) p = 0.67, d = 0.95). Therefore, we failed to reject the null 

hypothesis; no difference between the course sections and their perceptions of 

welding technology was present. See Table 25 for more information regarding the 

Tuesday and Thursday course sections perceptions of welding technology scores. 

The data analysis for the Tuesday section was conducted with 24 participants who 

completed the pre-survey and post-survey. The data analysis for the Thursday 

section was conducted with 20 participants who completed the pre-survey and 19 

participants who competed the post-survey.  

 



97 

 

 

 

Table 25 

Tuesday vs. Thursday Course Sections Perceptions of Welding Technology 

  Tuesday   Thursday      

 M/SD M/SD t df p Cohen’s d 

Pre-Survey 

Score  

5.55/0.96 5.42/0.72 0.49 42 0.63 0.86 

      

Post-Survey 

Score  

5.63/0.94 5.75/0.96 -0.41 41 0.67 0.95 

Note. Construct items scaled from 1 “Strong disagree” to 7 “Strongly agree” 

 

A paired samples t-test was conducted to determine if a significant 

difference was found between the pre-survey and in the post-survey (i.e., after 

receiving instruction from both a male and female instructor) in the Tuesday 

section and Thursday section regarding their perceptions of welding technology. 

There was no significant difference in the Tuesday section’s pre-survey (M = 

5.55, SD = 0.96) and post-survey (M = 5.65, SD = 0.94) scores; t(22) = -0.21, p = 

0.83, d = 0.68. No significant difference was found in the Thursday section’s pre-

survey (M = 5.42, SD = 0.72) and post-survey (M = 5.75, SD = 0.96) scores; t(17) 

= -1.65, p = 0.11, d = 0.72. Therefore, we failed to reject the null hypothesis; no 

significant difference was present between the Tuesday section’s pre-survey and 

post-survey or the Thursday section’s pre-survey and post-survey.  

 

Male vs. Female Participants: Perceptions of Welding Technology  

The male participants averaged a pre-survey perceptions of welding 

technology score of 5.69 (SD = 0.73) which then increased to 5.93 (SD = 0.68) in 

the post-survey. The female participants averaged a pre-survey perceptions of 
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welding technology score of 5.54 (SD = 0.81). The female participants score 

increased to 5.69 (SD = 0.98) in the post-survey. The means of the males and 

females were in the “5” (i.e., somewhat agree) range indicating both the male and 

female participants had positive perceptions towards welding technology. 

Both the male and female participants perceptions of welding technology 

scores increased between the pre-survey and post-survey after receiving 

instruction from both a male and female instructor. The female participants 

consistently possessed lower perceptions of welding technology scores than the 

male participants in both surveys. No significant statistical difference was found 

between the male and female participants in the pre-survey (t = 1.88(41), p = 

0.06, d = 0.76), yet a significant statistical difference was found in the post-survey 

(t = 2.23(40), p = 0.03, d = 0.81). Therefore, we reject the null hypothesis; there 

was a significant difference between the male or female participants and their 

perceptions of welding technology. See Table 26 for more information regarding 

the males and female participants perceptions of welding technology scores. The 

data analysis for the male participants was conducted with 30 participants who 

completed the pre-survey and post-survey. The data analysis for the female 

participants was conducted with 13 participants who completed the pre-survey 

and 12 participants who competed the post-survey.  
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Table 26  

Male vs. Female Participants’ Perceptions of Welding Technology 

  Males Females     

 M/SD M/SD t df p Cohen’s d 

Pre-Survey 

Score  

5.69/0.73  5.21/0.81 

 

1.88 41 0.06 0.76 

Post-Survey 

Score  

5.93/0.68 5.69/0.98 2.23 40 0.03 0.81 

      

Note. Construct items scaled from 1 “Strong disagree” to 7 “Strongly agree” 

 

A paired samples t-test was conducted to determine if a significant 

difference was found between the male participant’s pre-survey and post-survey 

(i.e., after receiving instruction from both a male and female instructor) and the 

female participant’s pre-survey and post-survey regarding their perceptions of 

welding technology. There was no significant difference in the male participant’s 

pre-survey (M = 5.96, SD = 0.72) and post-survey (M = 6.93, SD = 0.68) scores; 

t(27) = -1.52, p = 0.12, d = 0.61. No significant difference was found in the 

female participant’s pre-survey (M = 5.21, SD = 0.81) and post-survey (M = 5.69, 

SD = 0.98) scores; t(11) = -0.22, p = 0.82, d = 0.91. Therefore, we failed to reject 

the null hypothesis; no significant difference was present between the male 

participant’s pre-survey and post-survey and the female participant’s pre-survey 

and post-survey.  
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Research Objective 4  

The fourth research objective sought to describe college students’ 

tinkering self-efficacy and determine any differences between gender or course 

sections. The 7-item construct was adapted from Baker & Krause (2007) tinkering 

self-efficacy construct to encompass tinkering self-efficacy in an agricultural 

mechanics setting. This construct consisted of seven items on a 7-point Likert 

scale (1 = strongly disagree, 4 = neutral, and 7 = strongly agree). We collected 

data through a pre-survey at week four and a post-survey at week 12 of the 

semester. We conducted independent samples t-tests to determine if significant 

differences were present between the Tuesday and Thursday course sections 

between the male and female participants. We also conducted paired-samples t-

tests to determine if differences were present over time after receiving instruction 

from both a male and female instructor. Descriptive statistics were also reported 

including means and standard deviations. 

Tuesday vs. Thursday: Tinkering Self-Efficacy.  

At the beginning semester, the Tuesday section began with receiving 

instruction from a male instructor and the Thursday section began with receiving 

instruction from a female instructor. The Tuesday course section indicated a 

higher pre-survey tinkering self-efficacy score of 6.63 (SD = 0.49) than the 

Thursday course section 6.21 (SD = 0.62), p = 0.02. There was a significant 

difference between the Tuesday and Thursday sections in the pre-survey (t = 

2.41(42), p = 0.02, d = 0.56) indicating the Thursday section had significantly 

lower levels of tinkering self-efficacy than the Tuesday section. Therefore, we 
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reject the null hypothesis; there was a significant difference between the Tuesday 

and Thursday course sections regarding their tinkering self-efficacy. 

The Tuesday section averaged a post-survey score of 6.57 (SD = 0.43) 

indicating the Tuesday section had high levels of tinkering self-efficacy. The 

Thursday section indicated a post-survey score of 6.28 (SD = 0.73) indicating the 

Thursday section also had high levels of tinkering self-efficacy.  

Unequal variances could not be assumed in the post-survey, yet no there 

was no significant difference in the post-survey (t = 1.49(27.7), p = .14, d = 0.58) 

indicating the Thursday and Tuesday sections had more similar levels in the post-

survey after receiving instruction from both a female and male instructor. See 

Table 27 for more information regarding the Tuesday and Thursday course 

sections tinkering self-efficacy scores. The data analysis for the Tuesday section 

was conducted with 24 participants who completed the pre-survey and post-

survey. The data analysis for the Thursday section was conducted with 20 

participants who completed the pre-survey and 19 participants who competed the 

post-survey. 
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Table 27 

Tuesday vs. Thursday Course Section Tinkering Self-Efficacy 

  Tuesday  Thursday      

 M/SD M/SD t df p Cohen’s d 

Pre-Survey 

Score  

6.63/0.49 6.22/0.62  2.41 42 0.02 0.56 

      

Post-Survey 

Score  

6.57/0.43 6.28/0.73 1.49 27.7 0.14 0.58 

Note. Construct items scaled from 1 “Strong disagree” to 7 “Strongly agree” 

  

A paired samples t-test was conducted to determine if a significant 

difference was found between the pre-survey and in the post-survey (i.e., after 

receiving instruction from both a male and female instructor) in the Tuesday 

section and Thursday section regarding their tinkering self-efficacy. There was no 

significant difference in the Tuesday section’s pre-survey (M = 6.63, SD = 0.49) 

and post-survey (M = 6.57, SD = 0.43) scores; t(22) = 1.18, p = 0.08, d = 0.31. No 

significant difference was found in the Thursday section’s pre-survey (M = 6.22, 

SD = 0.62) and post-survey (M = 6.28, SD = 0.73) scores; t(17) = -0.89, p = 0.38, 

d = 0.41. Therefore, we failed to reject the null hypothesis; no significant 

difference was present between the Tuesday section’s pre-survey and post-survey 

or the Thursday section’s pre-survey and post-survey.  

 

Male vs. Female Participants: Tinkering Self-Efficacy 

Both male and female participants indicated high levels of tinkering self-

efficacy. Though the female participants consistently indicated significantly lower 
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tinkering self-efficacy scores than the male participants. The male participants 

averaged a pre-survey tinkering self-efficacy score of 6.58 (SD = 0.52) a post-

survey score of 6.60 (SD = 0.46). Whereas the female participants averaged a pre-

survey tinkering self-efficacy score of 6.14 (SD = 0.65) and post-survey score of 

6.08 (SD = 0.76).  

 A significant statistical difference was found between the males and 

females in the pre-survey (t = 2.35(41), p = 0.02, d = 0.56) and in the post-survey 

(t = 2.17(14.4), p = 0.04, d = 0.56) regarding their tinkering self-efficacy levels. 

The females consistently displayed lower levels of tinkering self-efficacy. 

Therefore, we reject the null hypothesis; there was a significant difference 

between the males and female participants in the regarding tinkering self-efficacy. 

See table 28 for more information regarding the male and female participants’ 

tinkering self-efficacy scores. The data analysis for the male participants was 

conducted with 30 participants who completed the pre-survey and post-survey. 

The data analysis for the female participants was conducted with 13 participants 

who completed the pre-survey and 12 participants who competed the post-survey. 

 

 

 

 

 



104 

 

 

 

Table 28 

Male vs. Female Participant Tinkering Self-Efficacy 

  Males Females      

 M/SD M/SD t df p Cohen’s d 

Pre-Survey 

Score  

6.58/0.52 6.14/0.65 

 

2.35 41 0.02 0.56 

Post-Survey 

Score  

6.60/0.46 6.08/0.76 2.17 14.3 0.04 0.56 

Note. Construct items scaled from 1 “Strong disagree” to 7 “Strongly agree” 

 

A paired samples t-test was conducted to determine if a significant 

difference was found between the male participant’s pre-survey and post-survey 

(i.e., after receiving instruction from both a male and female instructor) and the 

female participant’s pre-survey and post-survey regarding their tinkering self-

efficacy. There was no significant difference in the male participant’s pre-survey 

(M = 6.58, SD = 0.52) and post-survey (M = 6.60, SD = 0.46) scores; t(27) = 0.47, 

p = 0.63, d = 0.39. No significant difference was found in the female participant’s 

pre-survey (M = 6.14, SD = 0.65) and post-survey (M = 6.08, SD = 0.76) scores; 

t(11) = -0.12, p = 0.90, d = 0.33. Therefore, we failed to reject the null hypothesis; 

no significant difference was present between the male participant’s pre-survey 

and post-survey and the female participant’s pre-survey and post-survey. 

Research Objective 5  

The fifth research objective sought to describe college students’ 

perceptions about learning welding technology and determine any differences 

regarding participant gender and course sections. A 14-item construct was 
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created. Example Likert scale statements included, “welding can be used in real 

life” and “welding technology amazes me”. This construct consisted of fourteen 

items on a 7-point Likert scale (1 = strongly disagree, 4 = neutral, and 7 = 

strongly agree). Data were collected through a pre-survey at week four and a post-

survey at week 12 of the semester. We conducted independent samples t-tests to 

determine if significant differences were present between the Tuesday and 

Thursday course sections and between the male and female participants. We also 

conducted paired-samples t-tests to determine if differences were present over 

time after receiving instruction from both genders. Descriptive statistics were also 

reported including means and standard deviations. 

 

Tuesday vs. Thursday: Perceptions about Learning Welding Technology 

At the beginning of the semester, the Tuesday section began with 

receiving instruction from a male instructor, and the Thursday section began with 

receiving instruction from a female instructor. Both the Tuesday and Thursday 

course sections possessed scores in the “5” to “6” range (i.e., somewhat agree to 

agree) range indicating they possessed positive perceptions about learning 

welding technology. 

The Tuesday section indicated a perception about learning welding 

technology pre-survey score of 6.13 (SD = 0.70) and an identical score in post-

survey (see Table 29). The Thursday section indicated a pre-survey perception 

about learning welding technology score of 5.84 (SD = 0.68) and a post-survey 

score of 6.16 (SD = 0.72).  
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There was no significant statistical difference between the two sections in 

the pre-survey (t = 1.37(42), p = 0.17, d = 0.69) and in the post-survey (t = -

0.16(41), p = 0.87, d = -0.69). Therefore, we failed to reject the null hypothesis; 

there was no significant difference between the Tuesday and Thursday course 

sections and their perception about learning welding technology. See table 29 for 

more information regarding the Tuesday and Thursday course sections’ 

perceptions toward learning welding technology scores. The data analysis for the 

Tuesday section was conducted with 24 participants who completed the pre-

survey and post-survey. The data analysis for the Thursday section was conducted 

with 20 participants who completed the pre-survey and 19 participants who 

competed the post-survey. 

 

Table 29 

Tuesday vs. Thursday section Perceptions about Learning Welding Technology 

  Tuesday Thursday     

 M/SD M/SD t df p Cohen’s d 

Pre-Survey 

Score  

6.13/0.70  5.84/0.68 

 

1.37 42 0.17 0.69 

Post-Survey 

Score  

6.13/0.67 6.16/0.72 -0.16 41 0.87 -0.69 

Note. Construct items scaled from 1 “Strong disagree” to 7 “Strongly agree” 

 

A paired samples t-test was conducted to determine if a significant 

difference was found between the pre-survey and in the post-survey (i.e., after 

receiving instruction from both a male and female instructor) in the Tuesday 
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section and Thursday section regarding their perception about learning welding 

technology. There was no significant difference in the Tuesday section’s pre-

survey (M = 6.13, SD = 0.70) and post-survey (M = 6.13, SD = 0.67) scores; t(22) 

= 0.61, p = 0.54, d = 0.40. A significant difference was found between the 

Thursday section’s pre-survey (M = 5.84, SD = 0.68) and post-survey (M = 6.16, 

SD = 0.71) scores; t(17) = -2.49, p = 0.02, d = 0.48. The Thursday sections 

perceptions about learning welding technology increased between the pre-survey 

and post-survey Therefore, we reject the null hypothesis; a significant difference 

was present between the Thursday section’s pre-survey and post-survey. 

 

Males vs. Female Participants: Perceptions about Learning Welding 

Technology 

The male participants averaged a pre-survey perception toward learning 

welding technology score of 6.16 (SD = 0.57) and a post-survey score of 6.25 (SD 

= 0.47).The female participants indicated a pre-survey score of 5.78 (SD = 0.74) 

and a post-survey score of 6.08 (SD = 0.77). No significant statistical difference 

was found between the male and female participants in the pre-survey (t = 

1.18(41), p =0.07) and post-survey (t = 0.71(14.4), p = 0.8, d = 0.57). Therefore, 

we failed to reject the null hypothesis; no significant difference was present 

between the male and female participants their perception about learning welding 

technology. See Table 30 for more information regarding the male and female 

participants perception about learning welding technology scores. The data 

analysis for the male participants was conducted with 30 participants who 

completed the pre-survey and post-survey. The data analysis for the female 
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participants was conducted with 13 participants who completed the pre-survey 

and 12 participants who competed the post-survey.  

 

Table 30 

Males vs. Females Perception about Learning Welding Technology Scores 

  Males Females      

 M/SD M/SD t df p Cohen’s d 

Pre-Survey 

Score  

6.16/0.57 

 

5.78/0.74 1.81 41 0.07 0.62 

Post-Survey 

Score  

6.25/0.47 6.08/0.77 0.71 14.4 0.48 0.57 

Note. Construct items scaled from 1 “Strong disagree” to 7 “Strongly agree” 

 

A paired samples t-test was conducted to determine if a significant 

difference was found between the male participant’s pre-survey and post-survey 

(i.e., after receiving instruction from both a male and female instructor) and the 

female participant’s pre-survey and post-survey regarding their perceptions of 

welding technology. There was no significant difference in the male participant’s 

pre-survey (M = 6.16, SD = 0.57) and post-survey (M = 6.25, SD = 0.47) scores; 

t(27) = -0.51, p = 0.61, d = 0.47. No significant difference was found in the 

female participant’s pre-survey (M = 5.78, SD = 0.74) or post-survey (M = 6.08, 

SD = 0.77) scores; t(11) = -2.03, p = 0.06, d = 0.43. Therefore, we failed to reject 

the null hypothesis; no significant difference was present between the male 

participant’s pre-survey and post-survey and the female participant’s pre-survey 

and post-survey. 
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Research Objective 6 

The sixth research objective sought to explain the relationship between 

college students’ demographics and perceptions towards welding technology, 

tinkering self-efficacy, perceptions about learning welding technology, and their 

attitudes about the gender of the male and female welding instructors. In simpler 

terms, this objective sought to describe how participants’ demographics (i.e., age, 

gender, and degree of study) affected the following: perceptions toward welding 

technology, tinkering self-efficacy, perceptions about learning welding 

technology and their attitudes about the gender of the male and female welding 

instructors.  

We conducted 12 individual statistical tests to compare the independent 

variables and dependent variables. All statistical tests utilized the post-survey 

dataset of combined spring and fall data. Cameron was not included in several of 

these statistical tests due to lack of numbers and ability to perform correlation 

statistical analysis with only one non-binary individual. 

 

Gender vs. Perceptions of Welding Technology 

We conducted an independent samples t-test to determine if a difference 

was present between participant gender and perceptions of welding technology 

scores. The overall sample consisted of 43 participants who completed the post-

survey. There were 30 male participants, 12 female participants and one non-

binary student who was not included in this particular statistical analysis.   
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A significant difference (t = 2.23(40), p = 0.03, d = 0.81) was found 

between gender and the perceptions of welding technology scores. The male 

participants possessed higher perceptions of welding technology scores compared 

to their female counterparts. Therefore, we reject our null hypothesis; a significant 

difference was present between gender and perceptions of welding technology.   

 

Gender vs. Tinkering Self-Efficacy 

We conducted independent samples t-test to determine if a difference was 

present between participant gender and tinkering self-efficacy scores. The overall 

sample consisted of 43 participants who completed the post-survey. There were 

30 male participants, 12 female participants and one non-binary student who was 

not included in this particular statistical analysis. 

Unequal variances could not be assumed, yet a significant difference (t = 

2.17(14.30), p = .04, d = 0.56) was found between participant gender and 

tinkering self-efficacy scores. Male participants indicated a significantly higher 

perceptions of welding score (M = 6.6, SD = 0.46) than the female participants (M 

= 6.08, SD = 0.76). Male participants indicated higher tinkering self-efficacy 

scores than their female counterparts. Therefore, we reject the null hypothesis; a 

significant difference was present between gender and their tinkering self-

efficacy. 

 

Gender vs. Perceptions about Learning Welding Technology  

We conducted an independent samples t-test to determine if a difference 

was present between participant gender and perceptions about learning welding 
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technology scores. The overall sample consisted of 43 participants who completed 

the post-survey. There were 30 male participants, 12 female participants and one 

non-binary student who was not included in this particular statistical analysis. 

No significant difference was found between participant gender and their 

perception about learning welding technology scores (t = 0.87(40), p = 0.38, d = 

0.57). Therefore, we failed to reject our null hypothesis; no significant difference 

was present between gender and their perception about learning welding 

technology.  

 

Gender vs. Choice of the Welding Instructor’s Gender  

To test the null hypothesis, we conducted a chi-square test to determine 

associations between the gender demographic variable and attitudes toward the 

gender of the welding instructor. The question “Given an option of instructors 

with similar background and knowledge of welding, which instructor would you 

choose? Please select one option” and the participant gender were used to conduct 

the chi-square test. The overall sample consisted of 43 participants who 

completed the post-survey. There were 30 male participants, 12 female 

participants and one non-binary student who is not included in this particular 

statistical analysis. 

The chi-square test assumptions include independence and a certain 

number of expected frequencies. Our table was a 3 X 2 contingency table 

measuring participant gender (i.e., two categories) and their choice of their 

welding instructor’s gender (i.e., three categories) therefore all expected counts 

need to be larger than one and no more than 20% of expected frequencies can be 
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less than five (Field, 2017). Fisher’s exact test and the Likelihood ratio are 

alternatives to Pearson’s chi-square in the event of lacking expected frequency 

values. The likelihood ratio is the preferable option for smaller sample sizes 

(Field, 2017). 

The expected count assumption for the chi-square test was violated as over 

20% of cells contained an expected count of less than five in the post-survey. We 

then utilized the likelihood ratio due to the chi-square assumptions of expected 

frequencies being violated (Field, 2017). There was not a significant relationship 

between gender and participants’ choice of their welding instructor’s gender, 

X2(2, n = 42) = 1.31, p = 0.51.  Therefore, we failed to reject our null hypothesis; 

no significant association was present between gender and participants’ choice of 

their welding instructor’s gender.  

 

Degree vs. Perceptions of Welding Technology  

We conducted an independent samples t-test to determine if a difference 

was present between participant’s degree of study and perceptions of welding 

technology scores. The overall sample consisted of 43 participants who completed 

the post-survey in fifteen different majors. Participants were grouped based on 

similar majors. Majors related to technology were coded as “technology-oriented” 

and all other majors were coded as “non-technology oriented.” The technology-

oriented group possessed a higher perceptions of welding technology score than 

the non-technology oriented group.  

No significant difference (t = 0.34(41), p = 0.72, d = 0.95) was found 

between the technology-oriented and the non-technology oriented groups 
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regarding perceptions of welding technology. Therefore, we failed to reject the 

null hypothesis; no significant difference was present between participant degree 

of study and their perceptions of welding technology.  

 

Degree vs. Tinkering Self-Efficacy  

We conducted an independent samples t-test to determine if a difference 

was present between participant’s degree of study and tinkering self-efficacy 

scores. The overall sample consisted of 43 participants who completed the post-

survey in fifteen different majors. Participants were grouped based on similar 

majors. Majors related to technology were coded as a “technology-oriented” 

group and all other majors were a “non-technology oriented” group.  

The technology-oriented group possessed a tinkering self-efficacy score 

with a mean of 6.61 indicating study participants coded into this group possessed 

high levels of tinkering self-efficacy. The non-technology oriented group 

possessed a tinkering self-efficacy score of 6.15. A significant difference (t = 

2.25(19.6), p = .03, d = 0.95) was found between the technology oriented group 

and non-technology oriented group regarding tinkering self-efficacy. Therefore, 

we reject the null hypothesis; a significant difference was present between 

participant degree of study and their tinkering self-efficacy.  

 

Degree vs. Perceptions about Learning Welding Technology  

We conducted an independent samples t-test to determine if a difference 

was present between participant’s degree of study and perception about learning 

welding technology scores. The overall sample consisted of 43 participants who 
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completed the post-survey in fifteen different majors. Participants were grouped 

based on similar majors. Majors related to technology were coded as a 

“technology-oriented” group and all other majors were a “non-technology 

oriented” group.  

The technology-oriented group possessed a higher mean than the non-

technology oriented group, yet no significant difference was found between the 

technology-oriented and the non-technology oriented groups (t = 0.90(41), p = 

.37, d = 0.95). Therefore, we failed to reject the null hypothesis; no significant 

difference was present between participant degree of study and perception about 

learning welding technology.  

 

Degree vs. Choice of the Welding Instructor’s Gender 

To test the null hypothesis, we conducted a chi-square test to determine 

associations between the degree of study demographic variable and attitudes 

toward the gender of the welding instructor. The question “Given an option of 

instructors with similar background and knowledge of welding, which instructor 

would you choose? Please select one option” and the participant gender were used 

to conduct the chi-square test. The overall sample had 43 participants who 

completed the post-survey in fifteen different majors. Participants were grouped 

based on similar majors. Majors related to technology were coded as a 

“technology-oriented” group and all other majors were a “non-technology 

oriented” group. 

The chi-square test assumptions include independence and a certain 

number of expected frequencies. Our table was a 3 X 2 contingency table 
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measuring participant degree of study (i.e., two categories) and their choice of 

their welding instructor’s gender (i.e., three categories) therefore all expected 

counts are required to be larger than one and no more than 20% of expected 

frequencies can be less than five (Field, 2017). 

The expected count assumption for the chi-square test was assumed and 

each cell had a minimum of 5 values. There was no significant relationship 

between degree of study and participant choice of their welding instructor’s 

gender, X2(2, n = 43) = 0.58, p = 0.76. Therefore, we failed to reject our null 

hypothesis; no significant association was present between participant degree of 

study and their attitudes towards the gender of their welding instructor.  

 

Age vs. Perceptions of Welding Technology  

We conducted an independent samples t-test to determine if a difference 

was present between participant’s age and perceptions of welding technology 

scores. The overall sample consisted of 43 participants who completed the post-

survey with a variety of ages. Participants were coded into two groups: a 

traditional student and non-traditional student group. The traditional student 

groups consisted of all participants ages 18-23 and the non-traditional student 

group consisted of all participants over 24 years of age. There were 34 

participants coded into the traditional student group and nine participants coded 

into the non-traditional student group. 

The traditional student group possessed a mean perceptions of welding 

technology score of 5.65 and the non-traditional student group possessed a higher 

mean score of 5.80. No significant difference was found between the two groups, 



116 

 

 

 

(t = -.56(23.88), p = 0.56, d = 0.95). Therefore, we failed to reject our null 

hypothesis; no significant difference was present between participant age and 

perceptions of welding technology.  

 

Age vs. Tinkering Self-Efficacy 

We conducted an independent samples t-test to determine if a difference 

was present between participant’s age and tinkering self-efficacy scores. The 

overall sample consisted of 43 participants who completed the post-survey with a 

variety of ages. Participants were coded into two groups: a traditional student and 

non-traditional student group. The traditional student groups consisted of all 

participants ages 18-23 and the non-traditional student group consisted of all 

participants over 24 years of age. There were 34 participants coded into the 

traditional student group and nine participants coded into the non-traditional 

student group.  

The traditional student group possessed a mean tinkering self-efficacy 

score of 6.45 and the non-traditional student group possessed a mean score of 

6.39. No significant difference, (t = .26(41), p = 0.78, d = 0.60) was found 

between the two groups. Therefore, we failed to reject our null hypothesis; no 

significant difference was present between participant age and their tinkering self-

efficacy.  

 

Age vs. Perceptions about Learning Welding Technology  

We conducted an independent samples t-test to determine if a difference 

was present between participant’s age and perception about learning welding 
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technology scores. The overall sample consisted of 43 participants who completed 

the post-survey with a variety of ages. Participants were coded into two groups: a 

traditional student and non-traditional student group. The traditional student 

groups consisted of all participants ages 18-23 and the non-traditional student 

group consisted of all participants over 24 years of age. There were 34 

participants coded into the traditional student group and nine participants coded 

into the non-traditional student group.  

The traditional student group possessed a mean tinkering self-efficacy 

score of 6.14 and the non-traditional student group possessed a mean score of 

6.15. No significant difference (t = -.22(41), p = 0.98, d = 0.69) was found 

between the two groups. Therefore, we failed to reject our null hypothesis; no 

significant difference was present between participant age and their perception 

about learning welding technology.  

 

Age vs. Choice of the Welding Instructor’s Gender 

To test the null hypothesis, we conducted a chi-square test to determine 

associations between the age demographic variable and attitudes toward the 

gender of the welding instructor. The question “Given an option of instructors 

with similar background and knowledge of welding, which instructor would you 

choose? Please select one option” and the participant gender were used to conduct 

the chi-square test. 

The overall sample consisted of 43 participants who completed the post-

survey with a variety of ages. Participants were grouped based on age on 

nontraditional and traditional. Students between the ages of 18-23 were included 
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in the traditional student group and students over the age of 24 were included in 

the non-traditional student group.  

The chi-square test assumptions include independence and a certain 

number of expected frequencies. Our table was a 3 X 2 contingency table 

measuring participant age (i.e., two categories) and participant choice of their 

welding instructor’s gender (i.e., three categories) therefore all expected counts 

need to be larger than one and no more than 20% of expected frequencies can be 

less than five (Field, 2017). Fisher’s exact test and the Likelihood ratio are 

alternatives to Pearson’s chi-square in the event of lacking expected frequency 

values. The likelihood ratio is the preferrable option for smaller sample sizes 

(Field, 2017). 

The expected count assumption for the chi-square test was violated as over 

20% of cells contained an expected count of less than 5 in the post-survey. We 

then utilized the likelihood ratio due to the chi-square assumptions of expected 

frequencies being violated (Field, 2017). We then utilized the chi-square 

likelihood ratio due to the chi-square assumptions being violated. There was no 

significant relationship between age and participants’ choice of their welding 

instructor’s gender, X2(2, n = 43) = 2.86, p = 0.23. Therefore, we failed to reject 

our null hypothesis; no significant association was present between participant 

age and participants’ choice of their welding instructor’s gender.   

Research Objective 7 

Objective seven sought to explain the relationship between college 

students’ attitudes about the gender of their male and female welding instructor 
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and demographics, perceptions towards welding technology, tinkering self-

efficacy, and perceptions about learning welding technology. In simpler terms, 

this objective sought to describe how participants’ demographics, perceptions of 

welding technology, tinkering self-efficacy, and perceptions about learning 

welding technology affect their attitudes of the gender of their welding instructor. 

We conducted six individual statistical tests to compare the independent 

variables and dependent variables. All statistical tests utilized the post dataset for 

combined spring and fall data. The non-binary participant was not included in 

several of these statistical tests due to lack of numbers and ability to perform 

correlation statistical analysis with only one individual. 

 

Gender vs. Choice of the Welding Instructor’s Gender 

We conducted a chi-square test to determine associations between the 

gender demographic variable and attitudes toward the gender of the welding 

instructor. The question “Given an option of instructors with similar background 

and knowledge of welding, which instructor would you choose? Please select one 

option” and the participant gender were used to conduct the chi-square test. The 

overall sample consisted of 43 participants who completed the post-survey. There 

were 30 male participants, 12 female participants and one non-binary student who 

is not included in this particular statistical analysis. 

The chi-square test assumptions include independence and a certain 

number of expected frequencies. Our table was a 3 X 2 contingency table 

measuring participant gender (i.e., two categories) and choice of their welding 

instructor’s gender (i.e., three categories) therefore all expected counts need to be 
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larger than one and no more than 20% of expected frequencies can be less than 

five (Field, 2017). Fisher’s exact test and the Likelihood ratio are alternatives to 

Pearson’s chi-square in the event of lacking expected frequency values. The 

likelihood ratio is the preferrable option for smaller sample sizes (Field, 2017). 

The expected count assumption for the chi-square test was violated as over 

20% of cells contained an expected count of less than 5 in the post-survey. We 

then utilized the likelihood ratio due to the chi-square assumptions of expected 

frequencies being violated (Field, 2017). There was no significant relationship 

between participant gender and choice of their welding instructor’s gender, X2(2, 

n = 42) = 1.32, p = 0.51. Therefore, we failed to reject our null hypothesis; no 

significant association was present between participant gender and choice of their 

welding instructor’s gender.  

 

Degree vs. Choice of the Welding Instructor’s Gender 

We conducted a chi-square test to determine associations between the 

degree of study demographic variable and attitudes toward the gender of the 

welding instructor. The question “Given an option of instructors with similar 

background and knowledge of welding, which instructor would you choose? 

Please select one option” and the participant gender were used to conduct the chi-

square test. The overall sample consisted of 43 participants who completed the 

post-survey in fifteen different majors. Participants were grouped based on similar 

majors. Majors related to technology were coded as a “technology-oriented” 

group and all other majors were coded as a “non-technology oriented” group. 
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The chi-square test assumptions include independence and a certain 

number of expected frequencies. Our table was a 3 X 2 contingency table 

measuring participant degree of study (i.e., two categories) and their choice of 

their welding instructor’s gender (i.e., three categories) therefore all expected 

counts are required to be larger than one and no more than 20% of expected 

frequencies can be less than five (Field, 2017). 

The expected count assumption for the chi-square test was assumed and 

each cell had a minimum of 5 values. There was no significant relationship 

between degree of study and choice of their welding instructor’s gender, X2(2, n = 

43) = 0.58, p = 0.76. Therefore, we failed to reject our null hypothesis; no 

significant association was present between participant degree of study and their 

choice of their welding instructor’s gender. 

 

Age vs. Choice of the Welding Instructor’s Gender 

 We conducted a chi-square test to determine associations between the age 

demographic variable and attitudes toward the gender of the welding instructor. 

The question “Given an option of instructors with similar background and 

knowledge of welding, which instructor would you choose? Please select one 

option” and the participant gender were used to conduct the chi-square test. The 

overall sample consisted of 43 participants who completed the post-survey with a 

variety of ages. Participants were grouped based on age on nontraditional and 

traditional. Students between the ages of 18-23 were included in the traditional 

student group and students over the age of 24 were included in the non-traditional 

student group.  
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The chi-square test assumptions include independence and a certain 

number of expected frequencies. Our table was a 3 X 2 contingency table 

measuring participant age (i.e., two categories) and choice of their welding 

instructor’s gender (i.e., three categories) therefore all expected counts need to be 

larger than one and no more than 20% of expected frequencies can be less than 

five (Field, 2017). Fisher’s exact test and the Likelihood ratio are alternatives to 

Pearson’s chi-square in the event of lacking expected frequency values. The 

likelihood ratio is the preferrable option for smaller sample sizes (Field, 2017). 

The expected count assumption for the chi-square test was violated as over 

20% of cells contained an expected count of less than 5 in the post-survey. We 

then utilized the likelihood ratio due to the chi-square assumptions of expected 

frequencies being violated (Field, 2017). We then utilized the chi-square 

likelihood ratio due to the chi-square assumptions being violated. There was no 

significant relationship between participant age and choice of their welding 

instructor’s gender, X2(2, n = 42) = 2.86, p = 0.23. Therefore, we failed to reject 

our null hypothesis; no significant association was present between participant 

age and their choice of their welding instructor’s gender. 

 

Multinomial Regression Model  

We conducted a multinomial logistic regression to determine if certain 

constructs in our study (i.e., perceptions of welding technology, tinkering self-

efficacy and perceptions toward learning welding technology) were indicators of 

study participant’s choice of their welding instructor’s gender.  
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The logistic regression model was statistically insignificant because 

Akaike’s Information Criterion (AIC) and Schwarz’s Bayesian Criterion (BIC) 

increased after adding perceptions of welding technology, tinkering self-efficacy, 

and perceptions about learning welding technology to the model. The smaller AIC 

and BIC values, the increased likelihood for a significant relationship between the 

variables (Field, 2017). 

There is no minimum value amount for a multinomial logistic regression, 

yet our sample size of 43 individuals enrolled in a variety of majors did not 

provide enough data for the model to be accurately measured. Therefore, our 

model was not associated with participant’s choice of their welding instructor’s 

gender in this study. 
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Chapter V: Conclusions, Implications, and Recommendations 

 

 

Introduction 

The purpose of this study was to examine students’ perceptions of learning 

from a female instructor versus male instructor in a post-secondary welding 

course. We examined associations and differences between students’ preference 

of a male and a female welding instructor as well as individual self-efficacy and 

perceptions towards using welding technology. This study was designed to 

evaluate potential bias towards receiving instruction from a male or female 

welding instructor. This project consisted of a convenience purpose sample of 

post-secondary welding students at Utah State University in the Spring and Fall 

2022 semesters. Several individuals elected not to participants in the research 

study. A total of 45 individuals elected for their survey information to be utilized 

in the research. Results were primarily differentiated by course section (i.e., 

Tuesday or Thursday section) or participant gender. The research was guided by 

the following question: Are there differences in students’ perceptions of female 

instructors versus male instructors of a welding course?   

1. Describe the demographic profile of students in a post-secondary welding 

course. 

2. Describe college students’ attitudes toward the gender of their welding 

instructor and determine any difference between participant gender and 

course sections. 
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• H0: There is no difference between students’ gender or course 

section and their attitudes toward the gender of their welding 

instructor.  

3. Describe college students’ perceptions towards welding technology and 

determine any difference between participant gender and course sections. 

• H0: There is no difference between students’ gender or course 

section and their perceptions of welding technology. 

4. Describe college students’ tinkering self-efficacy and determine any 

difference between participant gender and course sections. 

• H0: There is no difference between students’ gender or course 

section and tinkering self-efficacy. 

5. Describe college students’ perceptions about learning welding technology 

and determine any difference between participant gender and course 

sections. 

• H0: There is no difference between students’ gender or course 

section and perceptions about learning welding technology. 

6. Explain the relationship between college students’ demographics (i.e., 

gender, degree of study, and age) and their perceptions towards welding 

technology, tinkering self-efficacy, perceptions about learning welding 

technology and their choice of their welding instructor’s gender. 

• H0: There is no relationship between participant demographics 

and their perceptions towards welding technology, tinkering self-
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efficacy, perceptions about learning welding technology and their 

choice of their welding instructor’s gender. 

7. Explain the relationship between college students’ choice of their welding 

instructor’s gender and demographics, perceptions towards welding 

technology, tinkering self-efficacy, perceptions about learning welding 

technology. 

• H0: There is no relationship between college choice of their 

welding instructor’s gender and demographics, perceptions 

towards welding technology, tinkering self-efficacy, perceptions 

about learning welding technology. 

 

Summary of Findings  

Objective #1: Describe the Demographic Profile of Students in a Post-

Secondary Welding Course. 

The demographic profile of college students in a post-secondary welding 

course included a wide representation of students’ gender, degree of study, and 

age. Students also had a variety of previous high school welding experience. The 

total sample consisted of 45 study participants. Approximately 68% of the 

participants identified as male, 28% identified as female and 2% identified as 

non-binary. The female participants tended to be younger than their male 

counterparts. The average age of the male participants was 23.06 (SD = 4.20) 

whereas the average age of the female participants was 21.46 (SD = 2.02).  
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Study participants were enrolled in a variety of degree programs at Utah 

State University. A total of 15 different majors were represented in our study by 

the undergraduate participants. The most common degrees of study participants 

were pursuing in our study were outdoor product design and development (n = 9), 

agricultural education (n = 9), technology and engineering education (n = 6), 

agricultural systems technology (n = 5) and technology systems (n = 4). 

Approximately 13% of study participants were studying a major outside of the 

college of agriculture in a non-technology oriented degree. Approximately 26% of 

the study participants (n = 12) indicated they had previous high school welding 

experience as they entered the ASTE 3030 welding course. The majority of the 

sample (i.e., 88%) indicated they enjoyed agricultural mechanization courses.  

 

Objective #2: Describe College Student’s Attitude Toward the Gender of their 

Welding Instructor and Determine any Difference between Participant Gender 

and Course Sections.  

The second research objective sought to describe college students’ 

attitudes regarding the gender of their welding instructor and determine any 

differences between the participant gender and course sections. We collected data 

through a pre-survey at week four and a post-survey at week 12 to determine if 

participants preferences changed after experiencing both a female and male 

instructor in the welding course. Data were collected through six statements on a 

Likert-scale and two multiple choice questions.   

1. “The person who teaches welding does not impact my ability to learn the 

content.”  
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2. “If I believe the instructor is knowledgeable, I learn more.”  

3. “I would learn more from a female instructor in this welding course.”  

4. “I would learn more from a male instructor in this welding course.”  

5. “I believe my gender is why I will be successful in welding.”  

6. “An instructor who has welding experience is more beneficial to my 

learning than is their gender.”  

7. “Given an option of instructors with similar background and knowledge of 

welding, which instructor would you choose?” Options were male or 

female. 

8. “I have no preference towards gender of the instructor if they can teach 

welding well.” Options were true or false.  

Question 1: “The person who teaches welding does not impact my 

ability to learn the content.” The majority of study participants selected 

responses in the disagree, somewhat disagree or neutral range indicating the 

person who teaches their welding courses does impact and have an influence on 

their ability to learn content. No significant differences were observed between 

the Tuesday and Thursday course sections or between the male and female 

participants. No significant difference was found between either section’s pre-

survey and post-survey or between the male or female participant’s pre-survey 

and post-survey. 

Question 2: “If I believe the instructor is knowledgeable, I learn 

more.” The majority of study participants selected responses in the somewhat 

agree or agree ranges indicating if students believe their instructor is 
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knowledgeable, then they learn more. No significant difference was found 

between the male and female participants and between the course sections. No 

significant difference was found between either section’s pre-survey and post-

survey or between the male or female participant’s pre-survey and post-survey. 

Question 3 & 4 : “I would learn more from a female instructor in this 

welding course and I would learn more from a male instructor in this 

welding course.” Regarding question three and four (i.e., “I would learn more 

from a female instructor in this welding course” and “I would learn more from a 

male instructor in this welding course”), participants were asked to respond to two 

statements on a 7-point Likert Scale (1 = strongly disagree, 4 = neutral, and 7 = 

strongly agree). The researchers recognized the majority of students in both the 

sections selected identical answers for question three and four (i.e., a participant 

who selected “3” on the Likert scale for “I would learn more from a female 

instructor in this welding course” also selected “3” for “I would learn more from a 

male instructor in this welding course”).  

In the pre-surveys, the means for the course sections consisted of a larger 

difference between learning from the male and female instructor than in the post-

survey. The course sections indicated similar answers in the pre-survey; the 

majority of course sections in the pre-survey ranked learning from a male 

instructor higher than learning from a female instructor. In the post-survey, many 

participants adjusted their answer to be more in favor of learning from a female 

instructor.  
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The Tuesday course section ranked they would learn more from a male 

instructor higher than from a female instructor in both the pre-survey and post-

survey. The Thursday section ranked they would learn more from a female 

instructor higher than from a male instructor in both the pre-survey and post-

survey. There was no significant differences found between the Tuesday and 

Thursday course sections. Yet a significant difference was found in the paired 

samples t-tests examining the Tuesday section’s pre-survey and post survey in 

regard to the statement, “I would learn more from a female instructor.” The 

Tuesday section’s perceptions of learning from a female instructor changed or 

were more positive after receiving instruction from a female welding instructor. 

No significant difference was found between the Thursday section’s pre-survey 

and post-survey regarding either statement.  

A significant difference was present between the male and female 

participants in the pre-survey regarding the statement, “I would learn more from a 

female instructor.” No significant difference was present in the post-survey. A 

significant different was found between the male participant’s pre-survey and 

post-survey regarding the statement, “I would learn more form a female 

instructor.” The male participants consistently ranked learning from a female 

instructor lower than from a male instructor. The female participants ranked 

learning from a female instructor higher in the pre-survey and in the post-survey 

ranked learning from a male and female equal. Several participants (Michael, 

Sally, Rose) displayed clear evidence of bias against a female instructor by 

indicating different scores for statement three (i.e., I would learn more from a 
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female instructor) and for statement four (i.e., I would learn more from a male 

instructor).  

Question 5: “I believe my gender is why I will be successful in 

welding.” The majority of study participants disagreed or strongly disagreed with 

the statement indicating study participants did not believe their gender is a factor 

in their personal welding success. No significant differences were observed 

between the Tuesday and Thursday course sections or between the male and 

female study participants. No significant difference was found between either 

section’s pre-survey and post-survey or between the male or female participant’s 

pre-survey and post-survey. 

Question 6: “An instructor who has welding experience is more 

beneficial to my learning than is their gender.” The majority of study 

participants agreed or strongly agreed that an instructor with welding experience 

is more beneficial to their learning than their gender. The male participants’ mean 

scores were higher compared to the female participants suggesting the male 

participants felt more strongly about their instructor’s welding experience than 

their gender. Whereas the female participants presented lower means suggesting 

an instructor’s gender is a slight consideration when enrolling in a welding 

course. No significant difference was found between either section’s pre-survey 

and post-survey or between the male or female participant’s pre-survey and post-

survey. 

Question 7: “Given an option of instructors with similar background 

and knowledge of welding, which instructor would you choose?” Many study 
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participants adjusted their answer regarding between the pre-survey and post-

survey. In the pre-survey, the majority of male participants selected a preference 

towards learning from a male instructor. The majority of female participants 

selected preference toward a female instructor or were neutral. After receiving 

instruction from a female instructor in the post-secondary welding course, an 

increased number of participants indicated a preference toward learning from a 

female instructor or they did not indicate a preference toward the gender of their 

welding instructor.  

Question 8: “I have no preference towards gender of the instructor if 

they can teach welding well.” The majority of study participants indicated zero 

bias towards the gender of their instructor if they can teach welding well. Three 

individuals (Rose, James, and Katie) selected “false” indicating they did have a 

preference of the gender of their welding instructor even if they can teach welding 

well.   

 

Objective #3: Describe College Students’ Perceptions towards Welding 

Technology and Determine any Difference between Participant Gender and 

Course Section. 

  The third research objective sought to describe collegiate students’ 

perceptions toward welding technology and determine any difference between 

participant gender and course section. This construct consisted of seven items on 

a 7-point Likert scale. Example Likert scale statements included, “welding 

technology is important to learn” and “if I could enroll in more welding 

technology courses I would.”  
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  The female participants consistently indicated lower perceptions of 

welding technology scores than the male participants in the spring and fall 

semesters. No significant statistical difference was found between the male and 

female participants in the pre-survey. The male participants and female 

participants indicated significantly different perception of welding technology in 

the post-survey. As a whole, the majority of students’ perceptions of welding 

technology scores increased between the pre-survey and post-survey. The 

different sections of the course indicated varying levels of perceptions toward 

welding technology scores. The mean scores of all the welding sections were in 

the agree to somewhat agree range. No significant difference was found between 

either section’s pre-survey and post-survey or between the male or female 

participant’s pre-survey and post-survey. 

 

Objective #4: Describe College Students’ Tinkering Self-Efficacy and 

Determine any Difference between Participant Gender and Course Section.  

  The fourth research objective sought to describe college students’ 

tinkering self-efficacy and determine any difference between participant gender 

and course section. This construct consisted of seven items on a 7-point Likert 

scale. Example Likert scale statements included, “I enjoy taking apart items and 

seeing how they work” and “I enjoy repairing equipment.” 

 All means were in the agree range indicating the study participants as a 

whole had high tinkering self-efficacy. The Thursday course section consistently 

indicated lower tinkering self-efficacy scores than the Tuesday course section. 

There was a significant difference between the course sections in the pre-survey 
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but not in the post-survey. The Thursday course section’s tinkering self-efficacy 

increased after receiving instruction from a male instructor. No significant 

difference was found between either section’s pre-survey or post-survey tinkering 

self-efficacy score. 

  The female and male participants indicated varying tinkering self-efficacy 

scores. The female participants consistently indicated lower levels of tinkering 

self-efficacy compared to their male counterparts and a significant statistical 

difference was found between the male and female participants in the pre-survey. 

No significant statistical difference was found between the male and female 

participants in the post-survey. No significant difference was found between the 

male or female participant’s pre-survey and post-survey.   

 

Objective #5: Describe College Students’ Perceptions about Learning Welding 

Technology and Determine any Difference between Participant Gender and 

Course Section.  

  The fifth research objective sought to describe college students’ 

perceptions about learning welding technology and determine any difference 

between participant gender and course section. This construct consisted of 14 

items on a 7-point Likert scale. Example Likert scale statements included, 

“welding can be used in real life” and “welding technology amazes me.” 

  The female participants consistently indicated lower perceptions about 

learning welding technology scores than their male counterparts, yet no 

significant statistical difference was found between the male and participants. 

After receiving instruction from both the male and female instructor, the majority 
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of students scores increased. No significant difference was found between the 

male or female participant’s pre-survey and post-survey. The Thursday course 

section indicated lower perceptions about learning welding technology compared 

to the Tuesday course section yet no significant difference in the pre-survey and 

post-survey between the two course sections. No significant difference was found 

between either section’s pre-survey or post-survey. 

 

Objective #6: Explain the Relationship between College Students’ 

Demographics (i.e., gender, degree of study, and age) and their Perceptions 

towards Welding Technology, Tinkering Self-Efficacy, Perceptions about 

Learning Welding Technology, and their Choice of their Welding Instructor’s 

Gender. 

The sixth research objective sought to explain the relationship between 

college students’ demographics and perceptions towards welding technology, 

tinkering self-efficacy, perceptions about learning welding technology, and their 

attitudes about the gender of the male and female welding instructors. In simpler 

terms, this objective sought to describe how participants’ demographics (i.e., age, 

gender, and degree of study) affected the following: perceptions toward welding 

technology, tinkering self-efficacy, perceptions about learning welding 

technology, and their attitudes about the gender of the male and female welding 

instructors. 

Demographics (gender) vs. Perceptions of Welding Technology. A 

statistically significant difference was found between gender and the perceptions 

of welding technology scores. The male participants consistently indicated higher 
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perceptions of welding technology scores than their female counterparts. Male 

participants indicated higher perceptions of welding technology scores than their 

female counterparts. 

Demographics (gender) vs. Tinkering self-efficacy. A statistically 

significant difference was found between gender and the tinkering self-efficacy 

scores. The male participants consistently indicated higher tinkering self-efficacy 

scores than their female counterparts. Male participants indicated higher tinkering 

self-efficacy scores than their female counterparts. 

Demographics (gender) vs. Perceptions about Learning Welding 

Technology. There was no significant statistical difference present between 

participants’ gender and perceptions about learning welding technology. Both 

genders indicated statistically similar scores in the “agree” or six-point range on 

the Likert scale. 

Demographics (gender) vs. Choice of their Welding Instructor’s 

Gender. We found no statistically significant association between participants’ 

gender and choice of their welding instructor’s gender. 

Demographics (degree of study) vs. Perceptions of Welding 

Technology. The non-technology oriented group indicated a lower perceptions of 

welding technology score than the technology oriented group. No statistically 

significant difference was found between participants’ degree of study and 

perceptions of welding technology. 

Demographics (degree of study) vs. Tinkering Self-Efficacy. A 

statistically significant difference was found between participants’ degree of study 
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and tinkering self-efficacy. The technology oriented group indicated a higher 

tinkering self-efficacy score than the non-technology oriented group.  

Demographics (degree of study) vs. Perceptions about Learning 

Welding Technology. No statistically significant difference was found between 

participants’ degree of study and perceptions about learning welding technology. 

The technology oriented group indicated a higher perceptions of welding 

technology score than the non-technology oriented group yet was not significant. 

Both groups’ means were in the six-point category which indicated participants 

agreed with the statements in this construct.   

Demographics (degree of study) vs. Choice of their Welding 

Instructor’s Gender. A non-statistically significant association was found 

between participants’ degree and choice of their welding instructor’s gender. 

Demographics (age) vs. Perceptions of Welding Technology. The non-

traditional student group indicated a higher perceptions of welding technology 

score than the traditional student group. No significant difference was found 

between age and perceptions of welding technology.  

Demographics (age) vs. Tinkering Self-Efficacy. The traditional student 

group indicated a higher perceptions of welding technology score than the non-

traditional student group. No significant difference was found between age and 

tinkering self-efficacy. 

Demographics (age) vs. Perceptions about Learning Welding 

Technology. The traditional and non-traditional student groups indicated almost 

identical perceptions about learning welding technology scores. Age did not have 
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an effect on their scores. No significant difference was found between age and 

perceptions about learning welding technology.  

Demographics (age) vs. Choice of their Welding Instructor’s Gender. 

No significant relationship between participant age and choice of their welding 

instructor’s gender. 

 

Objective #7: Explain the Relationship between College Students’ Choice of 

their Welding Instructor’s Gender and Demographics, Perceptions towards 

Welding Technology, Tinkering Self-Efficacy, and Perceptions about Learning 

Welding Technology.  

Demographics (gender) vs. Choice of the Welding Instructor’s 

Gender. A non-statistically significant association was found between 

participants’ gender and choice of their welding instructor’s gender. 

Demographics (degree of study) vs. Choice of the Welding 

Instructor’s Gender. A non-statistically significant association was found 

between participants’ degree and choice of their welding instructor’s gender. 

Demographics (age) vs. Choice of the Welding Instructor’s Gender. 

No significant relationship between participant age and choice of their welding 

instructor’s gender. 

Multinomial Regression Model - Perceptions of Welding Technology, 

Tinkering Self-Efficacy and Perceptions about Learning Welding 

Technology vs. Choice of the Welding Instructor’s Gender. The logistic 

regression model was statistically insignificant because Akaike’s Information 

Criterion (AIC) and Schwarz’s Bayesian Criterion (BIC) increased after adding 
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perceptions of welding technology, tinkering self-efficacy and perceptions about 

learning welding technology to the model. Therefore, our model was not 

associated with participant’s choice of their welding instructor’s gender in this 

study. 

 

Conclusions & Implications 

Objective #1: Describe the Demographic Profile of Students in a Post-

Secondary Welding Course. 

  Male students represented the majority of welding course enrollees. This 

finding is consistent with previous literature indicating female students are the 

minority in welding courses and male students are the majority (Battis, 2020; 

William, 2021). The number of female students has increased in recent years in 

certain agricultural mechanics and welding fields, yet females continue to 

represent the minority (Oliveira, 2011; U.S. Bureau of Labor Statistics, 2021). 

Perhaps this finding is related to student’s perceptions of certain careers such as 

welding, STEM and agricultural mechanics, remaining male oriented domains 

given the sheer ratio of males to females. Females tended to avoid careers in 

predominately male oriented realms (England, 2010) and perhaps females 

continue the same pattern today in a subconscious manner searching for careers 

where they can acquire a greater sense of belonging. As a result, there is a lack of 

females enrolled in welding courses (e.g., at the post-secondary and secondary 

levels) and involved in other agricultural mechanics and STEM fields. Humans 

require a sense of belonging to be satisfied and engaged which can strengthen 
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one’s ability to remain in a profession (Lave & Wenger, 1991). Sense of 

belonging is critical for the future of females in STEM careers (Brainard & 

Carlin, 1998) and perhaps sense of belonging not only influences an individual’s’ 

persistence in a profession but is also an influential factor in regard to an 

individual entering a profession. If young females were not the minority and had 

increased opportunities to recognize female role models in welding and STEM, 

perhaps more females would enroll and pursue those careers (Halpern et al., 2007; 

Hermann, 2016). This finding has implications for the future of females in STEM 

and agricultural mechanics fields.   

  The majority of the participants with previous high school welding 

experience were male, which suggests fewer females are enrolled in welding 

courses at the high school level than their male counterparts. One-fourth of the 

study sample indicated they had previous high school welding experience and 

only one of those participants was a female. Our results cannot be generalizable 

due to the lack of sample randomization, yet perhaps this trend is similar in other 

post-secondary welding courses. The small number of females enrolled in high 

school welding courses may be potentially affected by the lack of female peers in 

welding courses and/or the agricultural mechanics realm appearing to be male 

oriented. This finding is consistent with secondary agricultural educator’s 

comments in recent newspapers regarding the lack of females in their welding 

courses as they receive a mere one or two female students enrolled every year 

(Battis, 2020; William, 2021). This finding has implications for the future of 

careers which utilize welding technology and are searching for a diverse 
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workforce. In this study, the female participants were not as heavily exposed to 

welding as their male counterparts at the secondary level which can affect the 

likelihood of females pursuing careers utilizing welding technology after high 

school. If secondary female students felt a greater sense of belonging in welding 

courses perhaps more females would pursue careers utilizing welding technology.  

  The majority of the agricultural education majors in the sample were 

female. This finding is consistent with previous literature indicating the increased 

number of female agricultural educators entering the profession (Knight, 1987; 

Shultz et al., 2014; Smith et al., 2021). Agricultural educators teach a variety of 

subjects including agricultural mechanics yet only one female participant in our 

study completed a high school welding course prior to enrolling in the post-

secondary welding course. This particular female was an agricultural education 

major. This finding is critical for the agricultural education profession regarding 

recruitment of female secondary students into mechanics courses, but also for the 

increased number of females preparing to teach agricultural mechanics courses at 

the high school level who, very likely, did not complete a secondary welding 

course. Increased recruitment efforts for females to enroll in high school welding 

courses may be warranted to level the number of females and males in the courses 

and prepare females for careers utilizing hands on skills. These findings 

developed a question for the agricultural education profession to reflect on; why 

are so few females enrolled in secondary (and post-secondary) welding courses 

while the number of female agricultural educators teaching agricultural mechanics 

continue to rise? Female high school seniors deciding to study agricultural 
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education should be enrolling in agricultural mechanics courses to better 

understand and acquire exposure to potential courses which they may teach 

someday. Approximately 3.5% of welders in the United States are female (U.S. 

Bureau of Labor Statistics, 2021) and our sample had more females than the 

number of female welders in the industry, yet the majority of females in this 

course were not studying to be welders but to be agricultural educators or work in 

a non-technology oriented career. 

  The majority of study participants engaged in a technology-oriented 

degree program were male. This finding is consistent with literature regarding 

gender in STEM related fields (Baker & Krause, 2007; Beckwitk et al., 2006; 

Bond, 2016; Crismond, 2001). Several technology-oriented degrees represented in 

this sample did not have any female participants: outdoor product design and 

development, engineering, and technology systems. Many STEM careers have 

been tirelessly facing the demand for increased diversity, especially for females, 

to utilize their unique perspectives and potential innovations (Bond, 2016), and 

have had little success. This finding is not necessarily recently developed or new 

yet manifests the continuous gender divide in STEM related fields.  

Objective #2: Describe College Students’ Attitudes toward the Gender of 

their Welding Instructor and Determine any Difference between Participant 

Gender and Course Section.  

 Quantitative Data. The majority of participants agreed they would learn 

more from a male instructor than a female instructor in the welding course. The 

overwhelming majority of participants claimed they had zero preference towards 
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the gender of their welding instructor if they can teach welding well, yet the 

majority of the course participants selected a preference toward a male instructor 

at the beginning of the course when stipulated to choose between a male and 

female instructor in the pre-survey. Perhaps this finding is a result of normalcy or 

the instructor's gender students would most likely expect to be teaching a welding 

course. Students did not want to appear biased therefore they claimed they did not 

possess bias. Students most likely did not expect to be receiving instruction from 

a female instructor, especially the Tuesday course sections which began with 

receiving instruction from a male instructor both semesters. These findings 

indicate gender bias was possibly prevalent in the collegiate welding course and is 

consistent with previous literature displaying evidence of gender bias in other 

collegiate courses (MacNell, 2015; Mitchell & Martin, 2018). 

Students believe an instructor with welding experience is more important 

and beneficial to their learning than the instructor’s gender. Even though several 

individuals displayed noticeable indicators of gender bias through survey 

questions, the majority of students indicated an instructor’s gender does not and 

should not matter if they can teach welding well. Several individuals displayed 

noticeable indicators of gender preference towards either a male or female 

instructor. It is interesting to note three participants (Rose, James, and Katie) who 

indicated a preference towards the gender of their welding instructor even if they 

can teach welding well. One of these participants (Rose) claimed she had a 

preference towards the gender of their welding instructor and selected a 

preference toward a male instructor regardless of his ability to teach content. 
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James perhaps developed a bias over the course of the semester because he did 

not claim a preference in the pre-survey yet indicated an negative perceptions 

toward receiving instruction from a female regardless of her ability to teach 

content. Katie perhaps developed a bias over the course of the semester as well 

because she did not claim a preference in the pre-survey yet indicated a 

preference in the post-survey. 

After receiving instruction from a female welding instructor, participant 

perceptions altered toward whether they could learn welding content from a 

female instructor. It is important to note the statistically significant difference 

between the male participants’ pre-survey and post-survey and the Tuesday 

sections’ pre-survey and post-survey regarding the statement, “I would learn more 

from a female instructor.” The male participants and Tuesday sections’ mean 

score increased indicating receiving welding instruction from a female instructor 

had an impact on male participants and on the Tuesday section’s beliefs of 

whether they could learn from a female instructor in the welding course. For 

many participants, this may have been the first time they received instruction 

from a female teacher in an agricultural mechanics course. Learning from an 

experienced female instructor perhaps changed their perceptions of ability to learn 

welding curriculum from a female.  

  It is interesting to note the number of participants (approximately 25%) 

who selected preference toward an instructor of the opposite gender than their 

own gender in the pre-survey and post-survey. This finding is not consistent with 

previous research regarding individual preference to associate with others sharing 
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certain similarities such as gender, personality, and hobbies (Montoya et al., 2008; 

Seldman, 2018). Perhaps these participants had previous negative learning 

experiences (e.g., in a classroom or elsewhere) with a teacher of the same gender 

as themselves.  

  It is interesting to the note the Thursday sections of the course began with 

receiving instruction from the female instructor and consistently had more 

females enrolled than the Tuesday sections, yet an increased number of males in 

the Thursday sections selected preference toward a female instructor compared to 

the males in the Tuesday sections. Perhaps having an increased number of female 

peers in the course influenced the Thursday male participants’ perceptions of 

females in the welding realm and their perceptions toward receiving instruction 

from a female instructor.  

  Other Reponses. Katie, enrolled in the Thursday section, ranked learning 

from a female with a five (i.e., somewhat agree) and learning from a male 

instructor with a four (i.e., neutral) in the post-survey which indicated she felt 

strongly about learning more from a female instructor than a male instructor in the 

welding course.  

Sally, enrolled in the Thursday section, ranked learning from a female 

instructor with a four (i.e., neutral) and learning from a male instructor with a six 

(i.e., agree) in the pre-survey which indicated she felt strongly about learning 

more from a male instructor than a female instructor in the welding course. She 

did not complete a post-survey.  
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George, enrolled in the Thursday section, ranked learning from a female 

with a seven (i.e., strongly agree) and learning from a male instructor with a six 

(i.e., agree) in the post-survey which indicated the individual felt strongly about 

learning more from a female instructor than a male instructor in the welding 

course. 

Rose, enrolled in the Thursday section, ranked learning from a female 

with a two (i.e., disagree) and learning from a male with a six (i.e., agree) in the 

post-survey indicating she felt very strongly that she would learn more from a 

male instructor than a female instructor in the welding course.  

Michael, enrolled in the Tuesday section, ranked learning from a female 

instructor with a three (i.e., somewhat disagree) and learning from a male 

instructor with a five (i.e., somewhat agree) in the pre-survey which indicated he 

felt strongly about learning more from a male instructor than a female instructor 

in the welding course. In the post-survey, he indicated zero bias as he selected 

identical answers for learning from a male versus a female instructor.  

These five individuals each displayed evidence of gender bias; Katie and 

Michael displayed a preference toward their own gender of instructor whereas 

Rose, George, and Sally displayed a preference toward an instructor of the 

opposite gender than their own gender. No statistical conclusions can be formed 

from five individuals, yet it is critical to recognize the potential for gender bias 

may continue to exist in education and in welding education.  

Several students, when prompted by questions which related to the gender 

of their welding instructor, wrote comments on the survey instrument or on their 
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final exam. No statistical conclusions can be formed regarding comments from 

three individuals, yet these comments hold similar themes compared to other 

conclusions found throughout this chapter. Bill, when prompted by the question 

regarding selecting either a male or female instructor wrote, “Whoever I like 

more, this is a sexist question,” and did not answer the question. Perhaps he felt 

strongly about remaining neutral between the two genders.  

Joe wrote on the post-survey, “I liked that the instructors switched classes 

half-way through the semester, it made me realize girls can weld just as good as 

guys.” Perhaps this individual was initially skeptical of receiving instruction from 

a female welding instructor and was skeptical of his female counterparts welding 

abilities. Yet after receiving instruction from a female instructor, even if it was 

only for eight weeks, influenced his perceptions of females’ abilities to weld. Joe 

was pursuing a career in agricultural education, a career which has experienced a 

rapid increase in female educators. This individual case is consistent with 

previous research indicating females experience bias from their male counterparts 

in agricultural education (Kelsey, 2006; Kelsey 2007).  

Jane wrote on the survey instrument, “It is inspiring having a female 

instructor, it gives me more confidence and motivation.” Jane felt very strongly 

about having a female welding instructor which indicates receiving instruction 

from a female instructor (e.g., a female role model) was a positive experience for 

this female participant. It is interesting to note three key terms she mentioned: 

inspiring, confidence and motivation. Perhaps Jane felt a greater sense of 

belonging in the welding environment while receiving instruction from a female 



148 

 

 

 

instructor therefore increasing her motivation to learn and confidence. This 

individual case is consistent with research emphasizing female role models are 

critical for retention of females in career fields lacking females (Halpern et al., 

2007; Hermann, 2016).  

 

Objective #3: Describe College Students’ Perceptions towards Welding 

Technology and Determine any Difference between Participant Gender and 

Course Section. 

  Male participants are more likely to possess a higher perceptions of 

welding technology compared to their female counterparts. The female study 

participants consistently indicated statistically lower perceptions of welding 

technology scores than their male counterparts in the pre-survey and post-survey. 

This finding is consistent with previous literature regarding gender in STEM 

related fields suggesting females possess lower perceptions toward different 

technologies (Sallee et al., 2013, Satori 2012, Bond, 2016, Baker & Krause, 

2007), yet our findings are strictly in regard to welding technology. Welding 

technology was not as important or seemed less beneficial to the female 

participants regarding their future careers than to the male participants, which was 

indicated by the females’ consistently lower perceptions of welding technology 

scores. The females also did not as strongly agree with their male counterparts 

that more welding technology courses should be taught. Perhaps this is due to the 

lack of females enrolled in welding courses, involved in welding careers and other 

careers which require welding technology, and females’ lack exposure to welding. 

These findings have implications for the recruitment of females for the welding 
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profession and also for welding educators to better understand differences 

between their male and female students.   

Study participants had positive perceptions towards welding technology 

which increased throughout the semester and after receiving instruction from both 

a male and female instructor. The mean scores of all welding sections were 

between the agree and strongly agree range which indicates the participants had 

positive perceptions toward welding technology. The welding course was likely a 

positive experience for the majority of participants. Students agreed welding is an 

important skill to learn and students can benefit from enrolling in a welding 

course. 

Objective #4: Describe College Students’ Tinkering Self-Efficacy and 

Determine any Difference between Participant Gender and Course Section.  

  Females possess lower tinkering self-efficacy levels compared to their 

male counterparts. In all surveys collected, the female participants indicated 

significantly lower tinkering self-efficacy than the male participants. This finding 

is consistent with literature claiming females possess lower tinkering self-efficacy 

due to lack of hands-on experience utilizing machinery, taking items apart and 

putting them back together and are more apprehensive toward equipment than 

their male counterparts (Baker & Krause, 2007; Crismond, 2001). Eagly’s social 

role theory of sex differences suggest many differences between males and 

females are due to gender stereotypes developed by society, (Eagly, 1987) 

therefore females possessing significantly lower tinkering self-efficacy compared 

to males may be a result of modern-day social stereotypes. Females and males are 
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treated differently beginning at a young age which affects many decisions, 

including career decisions later in life. The majority of females in this study 

lacked prior secondary welding experience before enrolling in the post-secondary 

welding course which may have been a reason why their tinkering self-efficacy 

was lower. This finding is a crucial implication to modern STEM literature to 

exhibit the continuous lack of tinkering self-efficacy in females. Literature 

suggests the lack of females in STEM is partly due to socio-cultural factors 

(Leaper, 2015) which may include tinkering self-efficacy. Tinkering self-efficacy 

was a significant difference between the males and females in this study. Previous 

research suggests self-efficacy and motivation can be predictors of academic 

success and future career choices (Pajares, 1996). Therefore, the lack of tinkering 

self-efficacy among females in STEM may have an influence on whether or not a 

female may even consider entering a STEM profession or be a factor in leaving a 

career in STEM.  

  This finding suggests females studying agricultural education possess 

lower levels of tinkering self-efficacy compared to their male counterparts. The 

majority of individuals studying agricultural education are female and females are 

becoming the majority of agricultural educators (Shultz et al., 2014; Smith et al., 

2021). This finding has implications for teacher preparation program curriculum 

as many teacher preparation programs require minimal agricultural mechanics 

courses (Burris et al., 2005, Byrd et al., 2015). Requiring an increased number of 

agricultural mechanics coursework may increase tinkering self-efficacy for all 

pre-service teachers, provide higher quality preparation to teach high school 
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agricultural mechanics and promote confidence in agricultural mechanics among 

female (and male) agricultural educators. This finding coincides with pre-service 

agriculture teachers need for agricultural mechanics professional development to 

be better prepared to teach and build confidence in their assigned agricultural 

mechanics courses (Tummons et al., 2017). Teaching agricultural mechanics 

courses is a demanding task, especially for an educator lacking the necessary 

previous experience or skills (Byrd et al., 2015). Therefore an increased focus 

among teacher preparation programs may develop quality and confident 

agricultural educators in the agricultural mechanics realm. Teacher retention is a 

critical issue in agricultural education and perhaps lack of tinkering self-efficacy 

in the agricultural mechanics realm is a factor for some individuals leaving the 

profession.   

 

Objective #5: Describe College Students’ Perceptions about Learning Welding 

Technology and Determine any Difference between Participant Gender and 

Course Section.  

   Participants’ perceptions about learning welding technology significantly 

increased throughout the semester after receiving instruction from both a male 

and female instructor. This finding is consistent with research suggesting female 

role models are crucial for retention and promotion of careers lacking females 

(Halpern et al., 2007; Hermann, 2016). The findings of this study suggest female 

welding instructors (e.g., welding role models) have a positive influence not only 

on female, but also on male student’s perceptions of welding technology. 

Therefore, the increase of female agriculture educators teaching secondary 
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welding courses should be a positive influence for secondary female and male 

students’ perceptions toward learning welding. With more females teaching 

secondary welding courses, perhaps a rise in female welders will occur as their 

perceptions toward learning welding will rise and they have female role models. 

This finding has implications for female enrollment in secondary welding 

programs, but also for the recruitment of females in the welding industry.  

  Students possess positive perceptions toward learning welding technology. 

The majority of study participants indicated they somewhat agreed or strongly 

agreed with the perceptions about learning welding technology construct, 

therefore both genders possess high perceptions about learning welding 

technology. This finding suggests students enjoy their welding courses. Students 

valued the curriculum and understood the need to learn welding skills as they 

were continuously applying the curriculum throughout the semester. In our study, 

males and females possessed strong perceptions about learning welding, yet many 

more males are enrolled in welding courses than their female counterparts at the 

secondary and post-secondary levels. Perhaps this was due to the female 

participants possessing significantly lower perceptions about learning welding 

technology scores than their male counterparts, yet still in the somewhat agree to 

strongly agree range. This finding is consistent with literature indicating the lack 

of experience females possess in machinery settings compared to their male 

counterparts (Baker & Krause, 2007; Crismond, 2001) and the lack of female 

influence in the welding industry (U.S. Bureau of Labor Statistics, 2021). The 

majority of participants indicated they enjoyed agricultural mechanization courses 
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which is consistent with the theme of students possessing positive perceptions 

towards learning welding. Perhaps the females in this study indicated lower 

perceptions of welding technology scores because of their lack of exposure to 

welding technology at the secondary level. This finding has implications for the 

agricultural education profession as many pre-service teachers are female lacking 

secondary welding experience. 

Objective #6: Explain the Relationship between College Students’ 

Demographics (i.e., gender, degree of study, and age) and their Perceptions of 

Welding Technology, Tinkering Self-Efficacy, Perceptions about Learning 

Welding Technology, and their Choice of the Welding Instructor’s Gender.  

  A significant relationship existed between gender and perceptions of 

welding technology. A male is more likely to indicate a higher perceptions of 

welding technology score compared to a female. Welding technology was not as 

important or seemed less beneficial to the female participants regarding their 

future careers compared to the male participants. Gender identity is a critical part 

of an individual (Ellemers, 2018); therefore it is practical for gender to be an 

influential factor of an individual's perceptions regarding a topic. Welding is a 

career few females pursue as approximately a mere 3.5% of welders in the United 

States are female (U.S. Bureau of Labor Statistics, 2021). The lack of females in 

welding careers may be a potential influencing factor regarding the significant 

relationship between gender and perceptions of welding technology scores. Bond 

(2016) suggests young females do not see themselves pursuing a STEM career 

starting at a young age. Since few females are involved in welding and STEM and 
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few are role models to young females, few females decide to pursue those careers. 

Previous research in STEM related fields recommends increased female role 

models to increase the number of females in STEM careers (Bond, 2016; 

Ellemers, 2015; Halpern et al., 2007; Hermann, 2016). The lack of females in 

welding and STEM is a potential barrier for many young females to enter the 

welding field and STEM related fields. The welding industry and STEM related 

fields should increase efforts towards recruiting females for the industry through 

role models and helping females see a future and sense of belonging for 

themselves in those particular industries. Agricultural education is an example of 

a career in which female educators are currently excelling and captivating. Female 

agricultural educators are role models for female secondary students to pursue 

careers in agriculture. Once the gender gap is leveled in welding and STEM 

related careers, perhaps a significant relationship between gender and perceptions 

of welding technology will no longer exist. These findings have implications for 

females in all fields of STEM, agricultural mechanics, welding, agricultural 

education, and other fields. 

  A significant relationship existed between gender and tinkering self-

efficacy. This finding is consistent with literature claiming females possess lower 

tinkering self-efficacy levels (Baker & Krause, 2007; Crismond, 2001). It is also 

consistent with Parsons (1995) which indicated a social factor may have an 

influence on an individual's tinkering self-efficacy. Eagly’s social theory and 

societal factors may also influence females lack of tinkering self-efficacy (Eagly, 

1987). Baker & Krause (2007) suggest females’ lack of experience utilizing 
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machinery is grounds for females’ lack of tinkering self-efficacy. Many factors 

influence an individuals' tinkering self-efficacy, yet the relationship between 

gender and tinkering self-efficacy is concerning for many professions, especially 

for agricultural education. The rates of females pursuing careers in agricultural 

education is much faster than STEM related careers or the welding industry (Bond 

2006; Knight 1987; Smith et al., 2021; U.S. Bureau of Labor Statistics, 2021). 

The number of females in agricultural education has finally surpassed the number 

of males in certain regions of the United States (Smith et al., 2021, Teach ag, n.d.) 

yet the two genders’ tinkering self-efficacy levels are significantly different. 

Many female agricultural educators teach a welding course or some form of a 

secondary agricultural mechanics course (McKim & Saucier, 2011) and tinkering 

self-efficacy is a crucial skill in these particular settings (Baker & Krause, 2007). 

Low tinkering self-efficacy is an indicator of low confidence regarding shop 

equipment, completing projects, hands-on skills and fixing things which are all 

skills necessary for agricultural educators. These findings have implications for 

the future of females in agricultural education and in STEM related fields lacking 

female influence. It is necessary for teacher preparation programs to dedicate 

increased resources to ensuring females and all pre-service teachers are prepared 

to teach welding courses.  

  There was no significant correlation between gender and perceptions 

about learning welding technology. Both males and females indicated similar 

perceptions about learning welding technology; both genders enjoyed the welding 

course, recognized the value in learning how to weld and believed welding is a 
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good skill to have. This finding suggests both genders enjoy welding courses in 

spite of the lack of females enrolled in welding courses and pursuing careers 

which utilize welding technology. This finding has recruitment implications for 

secondary welding programs, agricultural education teacher preparation program, 

welding teachers, and the welding industry. 

  There was no significant relationship between gender and students' 

attitude towards the gender of their welding instructor. This finding has major 

implications for gender bias research in education settings, yet the findings of this 

study are not generalizable to the entire study population due to the lack of sample 

randomization and size. Although participant gender may not have a significant 

relationship to their attitude towards the gender of their welding instructor in our 

study, other studies have found evidence of gender bias in educational 

environments (MacNell et al., 2015; Mitchell & Martin, 2018, Kelsey, 2006; 

Kelsey 2007). Research has not narrowed down all the factors which influence 

whether an individual possesses bias towards one gender or the other in an 

educational environment, yet student and teacher gender are a consistent factor 

researchers investigate regarding the issue. Students may have poor perceptions of 

an instructor whose gender and teaching subject are conflicting according to 

stereotypical gender roles (Eagly and Karau, 2002; Eagly et al., 1995; Rosette and 

Tost, 2010). Our findings indicate gender bias was not an issue for the majority of 

the study participants, yet several participants displayed indicators of gender bias 

toward a male or female instructor through several of survey questions. Overall, 

the study participants displayed less signs of gender bias after receiving 



157 

 

 

 

instruction from both a male and female instructor than at the beginning of the 

course. Perhaps receiving instruction from a female instruction had an influence 

on students’ beliefs on whether they could learn from a female, or perhaps it was 

their first experience receiving instruction from a female in an agricultural 

mechanics setting. Several males selected preference towards a female instructor 

while many females selected preference towards a male instructor. This finding is 

not consistent with previous research regarding individuals' preference to 

associate with others who share certain similarities such as gender, personality, 

and hobbies (Montoya et al., 2008; Seldman, 2018). Perhaps these participants 

had previous experiences which influenced their perceptions and preference 

toward the gender of their instructors. Other factors not accounted for in this study 

may have a more significant relationship to students’ attitude towards the gender 

of their welding instructor and instructors of other disciplines. These findings 

have implications for the future of gender bias research in educational 

environments. 

We found no significant relationship between participant’s perceptions of 

welding technology or learning welding technology to participant's degree of 

study. This indicates students studying technology oriented degrees and non-

technology oriented degrees are likely to hold similar perceptions of welding 

technology and learning welding technology.  

  A significant relationship existed between degree of study and tinkering 

self-efficacy. Students’ studying a technology oriented degree are more likely to 

possess a higher tinkering self-efficacy score compared to those studying a non-
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technology oriented degree. This finding is consistent with research suggesting 

students possessing higher tinkering self-efficacy levels are more interested in 

pursuing careers in STEM (Halim, 2018; Halpern, 2007; Herrman, 2016). This 

finding has implications for the future of STEM because heavy recruitment must 

made to keep up with the heavy demand of individuals in STEM. We found no 

significant relationship between participant’s degree of study or age and 

participant’s choice of their welding instructor’s gender. We also found age is not 

a significant indicator of perceptions of welding technology, tinkering self-

efficacy, and perceptions about learning welding technology.  

 

Objective #7: Explain the Relationship between College Students’ Choice of 

their Welding Instructor’s Gender and Demographics, Perceptions of Welding 

Technology, Tinkering Self-Efficacy, and Perceptions about Learning Welding 

Technology.  

We found no significant relationship between demographic information 

and students’ attitude towards the gender of their welding instructor. Our logistic 

regression model examining if perceptions of welding technology, tinkering self-

efficacy and perceptions about learning welding technology are related students’ 

attitudes toward the gender of their welding instructor were not significant in our 

study. Perhaps this was due our small sample size, more research needs to be 

conducted to determine factors which influence gender bias in the classroom.  

Recommendations 

The following areas are recommended for future policy and practice: 
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1. An increased recruitment effort towards secondary school females to 

pursue careers in blue-collar field such as a welding and STEM related 

careers. These efforts ought to take into consideration the differences in 

levels of exposure to machinery, secondary school mechanics courses and 

gender stereotypes between males and females.  

2. Materials and workshops promoting females to pursue careers in welding 

and STEM should include female role models to increase the influence 

and indicate these careers can be held by females and males.   

3. An increased effort to recruit females to enroll in secondary school 

welding and mechanics courses, whether in an agricultural education 

program or a technical program, should be implemented to break down 

barriers which exist for young females to enter these courses. This effort 

will increase females’ exposure to new topics, potentially increase 

tinkering self-efficacy and the number of females pursuing welding 

careers.  

4. An increased number of required agricultural mechanics courses for 

agricultural education teacher preparation programs should be required to 

provide increased opportunity for students lacking secondary agricultural 

mechanics experience to increase their confidence to teach agricultural 

mechanics.  

5. Teacher preparation programs should address gender bias issues in 

teaching methods courses to prepare female educators to combat issues 

which may arise with students.  
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6. Society members should recognize gender stereotypes in their career fields 

and find strategies to recruit for a more diverse workforce.  

The following areas are recommended for future research: 

1. Qualitative research such as interviews with female agricultural mechanics 

instructors should be conducted to better understand their perspective and 

experiences being female and teaching courses which are heavily male 

dominated.  

2. Qualitative research such as interviews with female agricultural mechanics 

students at the post-secondary and secondary levels should be conducted 

to better understand their feelings and experiences being a female in 

courses with male heavy enrollment and to recognize if gender bias is 

present.  

3. Research should be conducted to determine the factors which increase or 

decrease an individual’s tinkering self-efficacy and how tinkering self-

efficacy plays a role in an individual’s career choice.   

4. Similar research be conducted in a secondary educational setting to verify 

gender bias from students in agricultural mechanics and course topics.  

5. Research needs to be conducted to determine factors which influence 

gender bias in the classroom. 

6. Research be conducted with a larger and more representative sample to 

determine the number of female welding course enrollees at the secondary 

and post-secondary levels and to determine if results are generalizable to 

study population. 
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Table 31 

Objective 2 Summary of Tuesday vs. Thursday Course Section Means and 

Standard Deviations 

Survey Question Course 

Section 

Pre-Survey Post-Survey 

  M SD M SD 

1: “The person who 

teaches welding does 

not impact my ability 

to learn the content.” 

 

Tuesday 

 

Thursday 

 

 

 

2.83 

 

3.70 

 

 

6.29 

 

5.95 

 

 

3.21 

 

3.40 

 

 

3.58 

 

3.35 

 

 

1.67 

 

1.60 

 

 

6.92 

 

6.75 

 

2.07 

 

1.80 

 

 

0.99 

 

0.94 

 

 

1.25 

 

1.69 

 

 

1.47 

 

1.59 

 

 

1.34 

 

1.14 

 

 

0.40 

 

0.44 

 

 

3.42 

 

3.58 

 

 

6.29 

 

6.26 

 

 

3.71 

 

3.79 

 

 

3.88 

 

3.74 

 

 

2.04 

 

1.79 

 

 

6.96 

 

6.53 

 

1.90 

 

2.24 

 

 

0.85 

 

0.87 

 

 

1.51 

 

1.51 

 

 

1.59 

 

1.36 

 

 

1.78 

 

1.22 

 

 

0.20 

 

1.42 

2: “If I believe the 

instructor is 

knowledgeable, I learn 

more.”  

 

Tuesday 

 

Thursday 

3: “I would learn more 

from a female 

instructor in this 

welding course.”  

 

Tuesday 

 

Thursday 

4: “I would learn more 

from a male instructor 

in this welding course.” 

  

Tuesday 

 

Thursday 

 

 

5: “I believe my gender 

is why I will be 

successful in welding.”  

 

Tuesday 

 

Thursday 

 

 

6: “An instructor who 

has welding experience 

is more beneficial to 

my learning than is 

their gender.”  

Tuesday 

 

Thursday 
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Table 32 

Objective 2 Summary of Tuesday vs. Thursday Course Section Independent 

Samples t-test Results 

Survey Question Pre-Survey Independent 

Samples t-test: 

Post-Survey Independent 

Samples t-test 

t df p Cohen’s 

d 

t df p Cohen’s 

d 

1: “The person 

who teaches 

welding does not 

impact my 

ability to learn 

the content.”  

 

 

-1.46 

 

42 

 

0.15 

 

1.96 

 

-0.25 

 

41 

 

0.79 

 

2.06 

2: “If I believe 

the instructor is 

knowledgeable, I 

learn more.”  

 

1.15 42 0.25 0.97 0.10 41 0.91 0.86 

3: “I would learn 

more from a 

female instructor 

in this welding 

course.”  

 

-0.41 42 0.66 1.47 -0.17 41 0.86 1.54 

4: “I would learn 

more from a 

male instructor 

in this welding 

course.” 

  

0.50 42 0.61 1.53 0.30 41 0.76 1.50 

5: “I believe my 

gender is why I 

will be 

successful in 

welding.”  

 

0.17 42 0.86 1.25 0.52 41 0.60 1.56 

6: “An instructor 

who has welding 

experience is 

more beneficial 

to my learning 

than is their 

gender.”  

1.29 42 0.20 0.42 1.30 18 0.20 0.95 



188 

 

 

 

Table 33 

Objective 2 Summary of Tuesday vs. Thursday Course Section’s Paired Samples 

t-test Results 

Survey Questions Course 

Section 

Pre- Survey & Post-Survey Paired 

Samples t-test:  

 

t df p Cohen’s 

d 

1: “The person who 

teaches welding does not 

impact my ability to learn 

the content.”  

 

Tuesday 

 

-.183 22 0.08 1.82 

Thursday 0.19 19 0.85 2.47 

2: “If I believe the 

instructor is 

knowledgeable, I learn 

more.”  

 

Tuesday 

 

-0.34 22 0.73 1.20 

Thursday -0.15 17 0.26 1.01 

3: “I would learn more 

from a female instructor in 

this welding course.”  

 

Tuesday 

 

-2.40 22 0.02 1.03 

Thursday -0.44 17 0.66 1.58 

4: “I would learn more 

from a male instructor in 

this welding course.” 

  

Tuesday 

 

1.32 22 0.20 1.10 

Thursday -0.90 17 0.38 1.57 

5: “I believe my gender is 

why I will be successful in 

welding.”  

 

Tuesday 

 

-1.12 22 0.27 1.67 

Thursday -0.62 17 0.54 0.75 

6: “An instructor who has 

welding experience is more 

beneficial to my learning 

than is their gender.”  

Tuesday 

 

-1.00 22 0.32 0.20 

Thursday -0.62 17 0.54 1.51 
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Table 34 

Objective 2 Summary of Male vs. Female Participants Means and Standard 

Deviations 

Survey Question Participant 

Gender 

Pre-Survey Post-Survey 

  M SD M SD 

1: “The person who 

teaches welding does not 

impact my ability to learn 

the content.” 

 

Male 

 

Female 

 

 

 

3.07 

 

3.58 

 

 

6.20 

 

6.15 

 

 

2.90 

 

4.15 

 

 

3.20 

 

4.08 

 

 

1.33 

 

2.15 

 

 

6.90 

 

6.85 

 

1.94 

 

2.27 

 

 

0.92 

 

0.98 

 

 

1.37 

 

1.34 

 

 

1.60 

 

1.18 

 

 

1.02 

 

1.40 

 

 

0.30 

 

0.37 

 

3.33 

 

3.75 

 

 

6.37 

 

6.25 

 

 

3.67 

 

3.92 

 

 

3.77 

 

3.92 

 

 

1.63 

 

2.50 

 

 

6.73 

 

6.92 

 

 

 

 

1.84 

 

2.56 

 

 

0.76 

 

0.86 

 

 

1.64 

 

1.08 

 

 

1.65 

 

1.08 

 

 

1.52 

 

1.44 

 

 

1.14 

 

0.28 

2: “If I believe the 

instructor is 

knowledgeable, I learn 

more.”  

 

Male 

 

Female 

 

 

3: “I would learn more 

from a female instructor in 

this welding course.”  

 

 

Male 

 

Female 

4: “I would learn more 

from a male instructor in 

this welding course.” 

  

 

Male 

 

Female 

5: “I believe my gender is 

why I will be successful in 

welding.”  

 

Male 

 

Female 

 

 

6: “An instructor who has 

welding experience is more 

beneficial to my learning 

than is their gender.”  

Male 

 

Female 
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Table 35 

Objective 2 Summary of Male vs. Female Participants Independent Samples t-test 

Statistics Results 

Survey Question Pre-Survey Independent 

Samples t-test:  

Post-Survey Independent 

Samples t-test 

t df  p Cohen’s 

d 

t df   p  Cohen’s 

d    

1: “The person who 

teaches welding 

does not impact my 

ability to learn the 

content.”  

 

 

-0.70 

 

41 

 

0.48 

 

 2.01 

 

-0.59 

 

15 

 

0.61 

 

2.06 

2: “If I believe the 

instructor is 

knowledgeable, I 

learn more.”  

 

0.14 41 0.88  0.94 0.43 40 0.66 0.79 

3: “I would learn 

more from a female 

instructor in this 

welding course.”  

 

-2.79 23.3 0.01  1.36 -0.46 40 0.64 1.56 

4: “I would learn 

more from a male 

instructor in this 

welding course.” 

  

-1.98 30 0.05  1.49 -0.28 40 0.77 1.51 

5: “I believe my 

gender is why I will 

be successful in 

welding.”  

 

-1.89 17.8 0.07  1.15 -1.69 40 0.09 1.50 

6: “An instructor 

who has welding 

experience is more 

beneficial to my 

learning than is 

their gender.”  

0.49 41 0.62  0.32 -0.54 40 0.58 0.98 
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Table 36 

Objective 2 Summary of Male & Female Participant’s Paired Samples t-test 

Results 

Survey Questions Participant 

Gender 

Pre- Survey & Post-Survey Paired 

Samples t-test:  

 

t df p Cohen’s d 

1: “The person who 

teaches welding does not 

impact my ability to learn 

the content.”  

 

Male 

 

-0.86 27 0.39 2.40 

Female -0.37 11 0.71 1.52 

2: “If I believe the 

instructor is 

knowledgeable, I learn 

more.”  

 

Male 

 

-1.00 27 0.32 1.13 

Female -0.24 11 0.80 1.16 

3: “I would learn more 

from a female instructor in 

this welding course.”  

 

Male 

 

-2.39 27 0.02 1.42 

Female 1.14 11 0.27 0.75 

4: “I would learn more 

from a male instructor in 

this welding course.” 

  

Male 

 

-1.66 27 0.10 1.47 

Female 0.00 11 1.00 0.85 

5: “I believe my gender is 

why I will be successful in 

welding.”  

 

Male 

 

-1.01 27 0.31 1.48 

Female -0.81 11 0.42 1.05 

6: “An instructor who has 

welding experience is 

more beneficial to my 

learning than is their 

gender.”  

Male 

 

0.75 27 0.43 1.18 

Female -1.00 11 0.33 0.28 
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Table 37 

Objective 3-5 Summary of Tuesday vs. Thursday Course Section Means and 

Standard Deviations 

Survey Construct Course 

 Section 

Pre-Survey Post-Survey 

  M SD M SD 

 

Perceptions of Welding 

Technology  

 

 

Tuesday 

 

Thursday 

 

 

 

5.55 

 

5.42 

 

 

6.63 

 

6.22 

 

 

6.13 

 

5.84 

 

0.96 

 

0.72 

 

 

0.49 

 

0.62 

 

 

0.70 

 

0.68 

 

 

5.63 

 

5.75 

 

 

6.57 

 

6.28 

 

 

6.13 

 

6.16 

 

0.94 

 

0.96 

 

 

0.43 

 

0.73 

 

 

0.67 

 

0.72 

Tinkering Self-Efficacy 

 

 

 

 

Tuesday 

 

Thursday 

 

Perceptions about 

Learning Welding 

Technology 

Tuesday 

 

Thursday 

 

 

 

Table 38 

Objective 3-5 Summary of Tuesday vs. Thursday Course Sections Independent 

Samples t-test Statistics Results 

Survey 

Construct 

Pre-Survey Independent 

Samples t-test:  

 

Post-Survey Independent 

Samples t-test 

 

t df p Cohen’s 

d 

t df p Cohen’s 

d 

Perceptions of 

Welding 

Technology  

 

0.49 42 0.63 0.86 -0.41 41 0.67 0.95 

Tinkering 

Self-Efficacy 

 

2.41 42 0.02 0.56 1.49 27.7 0.14 0.58 

Perceptions of 

Learning 

Welding 

Technology 

1.37 42 0.17 0.69 -0.16 41 0.87 -0.69 
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Table 39 

Objective 3-5 Summary of Tuesday & Thursday Course Section’s Paired 

Samples t-test Results 

Survey Construct Course 

Section 

Pre-Survey & Post-Survey Paired 

Samples t-test:  

t df p Cohen’s d 

 

Perceptions of Welding 

Technology  

 

 

 

Tinkering Self-Efficacy 

 

 

Tuesday 

 

 

-0.21 

 

22 

 

0.83 

 

0.68 

Thursday 

 

-1.65 17 0.11 0.72 

 

Tuesday 

 

1.18 

 

22 

 

0.08 

 

0.31 

 

 

 

Perceptions about 

Learning Welding 

Technology  

 

Thursday 

 

 

-0.89 17 0.89 0.38 

Tuesday 

 

-0.51 27 0.61 0.47 

Thursday 

 

-2.03 11 0.06 0.43 
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Table 40 

Objective 3-5 Summary of Male vs. Female Participants Means and Standard 

Deviations 

Survey Construct Course Section Pre-Survey Post-Survey 

  M SD M SD 

 

Perceptions of Welding 

Technology  

 

 

Male 

 

Female 

 

 

 

5.69 

 

5.21 

 

 

6.58 

 

6.14 

 

 

6.16 

 

5.78 

 

0.73 

 

0.81 

 

 

0.52 

 

0.65 

 

 

0.57 

 

0.74 

 

5.93 

 

5.69 

 

 

6.60 

 

6.08 

 

 

6.25 

 

6.08 

 

0.68 

 

0.98 

 

 

0.46 

 

0.76 

 

 

0.47 

 

0.77 

Tinkering Self-Efficacy 

 

 

 

 

Male 

 

Female 

 

Perceptions of 

Learning Welding 

Technology 

 

Male 

 

Female 

 

Table 41 

Objective 3-5 Summary of Male vs. Female Participants Independent Samples 

t-tests Statistics Results 

Survey 

Construct 

Pre-Survey Independent 

Samples t-test:  

 

Post-Survey Independent 

Samples t-test 

 

t df p Cohen’s 

d 

t df p Cohen’s 

d 

Perceptions of 

Welding 

Technology  

 

1.88 41 0.06 0.76 2.23 40 0.03 0.81 

Tinkering 

Self-Efficacy 

 

2.35 41 0.02 0.56 2.17 14.3 0.04 0.56 

Perceptions of 

Learning 

Welding 

Technology 

1.81 41 0.07 0.62 0.71 14.4 0.48 0.57 
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Table 42 

Objective 3-5 Summary of Male & Female Participants Paired Samples t-test 

Results 

Survey Construct Course 

Section 

Pre-Survey & Post-Survey Paired 

Samples t-test:  

t df p Cohen’s 

d 

 

Perceptions of Welding 

Technology  

 

 

 

Tinkering Self-Efficacy 

 

 

Male 

 

 

-1.52 

 

27 

 

0.12 

 

0.61 

 

Female 

 

-0.22 11 0.82 0.91 

 

Male 

 

0.47 

 

27 

 

0.63 

 

0.39 

 

 

 

Perceptions about 

Learning Welding 

Technology  

 

Female 

 

 

-0.12 11 0.90 0.33 

Male 

 

-0.51 27 0.61 0.47 

Female 

 

-2.03 11 0.06 0.43 
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