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Pre-Service Agricultural Education Teachers' Knalgkand Perceived Self-
Efficacy to Teach Welding

Chapter 1
Introduction

With most teacher preparation institutions hovering below 128 credit hours, findisg way
to include technical competency preparation for pre-service teachersasld{Burris,
Robinson, & Terry, Jr., 2005; Robinson, Krysher, Haynes, & Edwards, in press). Providing
secondary students with adequate opportunities to acquire necessary tecmpetencies in
agriculture is challenging, especially when considering the subject ofiigrad mechanics

(Burris et al., 2005).

Today’s pre-service teachers experience difficulty acquiring the sidltessary to be
competent in teaching agricultural mechanics, especially due to the smakmohavailable
technical course hours. Dillard (1991) stated that it can be difficult to prodejgared teachers
of agricultural mechanics with a minimum requirement of seven credit houren@wr
Oklahoma State University (OSU) requires only five credit hours in agraliiinechanics
coursework. As such, a need exists to determine if the current agriculaai@nics

coursework at OSU is meeting the needs of its pre-service agricultucaltiedueachers.

Agricultural mechanics is a science-based curriculum that provides teadtte
opportunities to integrate concepts of physics, chemistry, and mathematles, (\Mi91).

“Agricultural mechanics traditionally has been a cornerstone in the seggrdgram” (Burris



et al., 2005, p. 23). Currently, 59 percent of the United States' eleven thousand
agricultural education instructors teach agricultural mechanicsiatdbal school system
(National FFA Organization, 2010). Therefore, ensuring that instructopepared to teach

agricultural mechanics is critical.

Teacher preparation programs should ensure its graduates are exposed tovaltogh le
technical skill training in agricultural mechanics and strive to incrdasersts’ confidence to
teach agricultural mechanics. Kennel (2009) stated, “because teachbessangle most
important influence on student achievement, teacher education programs need to provide
learning experiences for pre-service educators to impact their corditteteach pertinent
subject matter and their perceptions of its importance” (p. 2). Graduating, ipighcarad
retaining highly qualified teachers is imperative to the success of tiedBtates as a country
(Wallis, 2008). Unfortunately, not all new graduates are ready to assumesplo@asibilities of

professional work roles (Levine, 2005).

"For more than a decade, employers have expressed a concern for theglackiafes
sufficiently trained to meet the challenges of a high-performance woegla@caham, 2001, p.
89). Today's college graduates are leaving school with the hope of finding empldyatent
compensates them well for their education, training, and skills (Becker, RAfell & Pitcher,
1996). Unfortunately, not all graduates acquire the skills necessary to besgugndbe
workplace immediately after completing their degrees (Andelt, Bag&k&bsshamer, 1997;
Evers, Rush, & Berdrow, 1998; Robinson, Garton, & Terry, Jr., 2007; Robinson, Garton, &

Vaughn, 2007).



The skills learned by students during their academic career can beiptadeeb broad
skill categories: technical and non-technical. “Technical skills tefsubject-specific or
content-specific knowledge and competence relevant to, or within, a particdtide such as
information technology or psychology” (Cassidy, 2006, p. 508). “Technical skills thémoge
skills necessary for competent functioning within a particular disciplihégwon-technical
skills are those skills which can be deemed relevant across many diftdreior jprofessions”
(Sherer & Eadie, 1987, p. 16, as cited in Cassidy, 2006, p. 508). Non-technical skills, als
known as employability skills, consist of problem solving, decision making, teamwoek, t
management, and oral and written communication to name a few (Candy & Crebert, 1991;
Carnevale, Gaine, & Villet, 1990; Evers, Rush, & Berdrow, 1998; Levine, 2005; Peddle, 2000;
Robinson, 2006; Robinson & Garton, 2007). Researchers have noted that graduates are often not
well prepared to enter the workforce (Brown, Hesketh, & Williams, 2003; Heldrich, 2005;
Morley, 2001). Therefore, ensuring graduates are competent at perfoheimob is

imperative.

Agricultural education is designed to be industry-validated in an effort to equaignss
with the necessary skills, education, and training to be successful in industry aretpodasy
education (Roberts & Ball, 2009). Therefore, teachers should be competent agtalichin
agricultural subject areas (Robinson et al., in press). Good teacherssanglinenost
influential factor in providing students with a quality education (Kennel, 2009;3V2008).
As such, “good” educators should “link the teaching of academic subjects toardel-w
applications” (Carnevale et al., 1990, p. 237). In an effort to link education to real world
application different states take different approaches. Oklahoma impeahvsilts standards

for various subjects to help close the gap between the classroom and the workplace.



Skills Standards

Skills standards provide the foundation for competency-based instruction in
Oklahoma's Career Tech system. The skills standards outline the kngwledge
skills and abilities needed to perform related jobs within an industry. Skills
standards are aligned with national skills standards; therefore, a studeuwt tmaine
the skills standards; possesses technical skills that make him/her englayab

both state and national job markets (ODCTE, OD46903, 2006, p. A).

Oklahoma skills standards for welding were developed by the ODCTE. Weldilsg ski
standards pertain to the welding industry, specifically and to the national weidursgry,
generally. Oklahoma welding skills standards are aligned with and endordedAayérican
Welding Society (AWS). Skills standards provide a listing of necessary skilhich an
individual should be proficient to be deemed competent and employable. To ensure that
competencies are met, written assessments are used to evaluate stimtemapee(ODCTE,
0OD46903, 2006). Skills standards provide educators with a roadmap of essential skills which
they should teach. Skills standards also provide students with a list of necedisamhgt
they should possess or acquire. Students of agricultural education need highlydqualifie

competent teachers.

Competent, qualified teachers are the backbone of high quality instructionlaveiny
According to the No Child Left Behind Act (2002), “Highly Qualified Teachevete those who
were fully certified, had earned a bachelor’s degree, and competent sutbject knowledge
and pedagogy (Roberts, Dooley, Harlin, & Murphrey, 2006). "Full certifinand having a
bachelor's degree are easily determined. Competency in subject mattedagupyas more
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subjective and thus more difficult to measure" (Roberts, et al., 2006, p. 1). At ORultag
education majors must also meet three minimal requirements to be “@lidabfieach. Students
must obtain a bachelor's degree, be granted full certification, and possessmyfin the
subject matter they are expected to teach by passing the Oklahoma Sulgete#Kr@OSAT)

(Student Handbook for Agricultural Education & Student Teaching, 2009-2010).

To pass the OSAT examination, pre-service teachers must possessesastteny
knowledge in the field of agriculture. Specifically, prospective Oklahoma agmaléducation
teachers need to possess content knowledge in “(l.) Agricultural Buditeas®ting, and
Communication, (Il.) Animal Science, (l1l.) Plant and Soil Science,) @gricultural Power and
Technology, (V.) Natural Resources” (Oklahoma Subject Area Tests, Gtudg-Agricultural
Education, 2007, p. 2-2). “Itis strongly recommended that most course work be completed
before sitting for the Agricultural Education OSAT” (OSU Student Handbook facélgural

Education and Student Teaching, 2009-2010, p. 27).

Confident, competent teachers are a significant contributing factor in detegrine
level of success to which their students are able to achieve, acadgamchfihysically. High
quality agricultural educational programs are the result of great teachahtpve quality
programs are the result of poor teaching (Crunkilton & Krebs, 1982). Nowhere isignithtan
in the realm of mechanized agriculture. Burris et al., (2005) noted thatlagat mechanics
instructor competency is still important in secondary agricultural edaca¥Vith this same
thought in mind, Rosencrans and Martin (1997) developed the Curriculum Model for Agriculture
Technology Education (CMATE). CMATE was developed to promote studentsutgral
mechanics success. Additionally, the model focused on eight elements wisdggested for
incorporation into agricultural mechanics instruction. The model serveguadeafor quality

5



agricultural mechanics instruction. It incorporates elements such agrmrsblving and critical
thinking, self evaluation, entrepreneurship and experiential learning to prdraaeotvth and

advancement of students’ in the field of agricultural mechanics.

Technological Change

Agriculture witnessed a rapid growth in mechanization during the middle 1900’s
(Cochrane, 1979). Agricultural education experienced similar growth and develagumengt
the same period of time. Success of agricultural education programs will depéndtality to

stay current with and replicate advancements in the agricultural indGséyford, 1987).

“Change has had to take place in agricultural education for its survival and more
importantly for its improvement” (Dillard, 1991, p. 6). With changes in agricuéince
agricultural technology come new guestions of how teachers of secondantaggiapproach
teaching and learning. Advancements in the agricultural industry such as globahpsi
systems (GPS), variable rate application, robotic welding and cutting, artccgiynenodified
crop varieties dictate which information is relevant and which is isggyroutdated. In today’s
era, the agricultural industry has changed; thus, the classroom must chdrgkapt to stay
current. Therefore, are agricultural education pre-service teaarapetent at teaching

agricultural mechanics in the 21st century?

Statement of the Problem

“The need exists to structure teacher education programs to more adepregiate
graduates in agricultural mechanics” (Burris et al., 2005, p. 33). The Oklahomaisstonnfor
Teacher Preparation (OCTP) documents professional examination satsgeagram
assessment report. In the section designated for OSAT scores, agriedtwaion pre-service

teachers averaged the lowest or second to lowest examination scores inuagirjgpovver and
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technology from 2002 to 2005 (Leising, Edwards, Ramsey, Weeks, & Morgan, 2005).
Additionally, agricultural education pre-service teachers were mosy ikeeceive failing
scores in the area of agricultural power and technology on the OSAT. Beloweavera
certification scores combined with the highest rate of failure in theudtminal power and
technology OSAT area indicated a need to determine OSU pre-serviagtagaieducation

teachers’ knowledge in and efficacy to teach welding.

Purpose of the Study

The purpose of this study was twofold: 1) to determine OSU pre-service agaktultur
education teachers’ knowledge of mechanical agricultural skills standatsir® welding; 2)
to assess OSU pre-service agricultural education teachers’ pertesigkof self-efficacy to

teach welding skills standards in the Oklahoma secondary agricultural medchaniosium.

Research Objectives

1. Describe selected personal characteristics (age, sex, majornvplittng employment
experience) of pre-service agricultural education teachers.

2. Compare pre-service agricultural education teachers’ perceived |lesadf-gfficacy to
teach selected welding skills standards before and after instruction.

3. Compare pre-service agricultural education teachers’ perceptions ofamgmto teach
selected welding skills standards before and after instruction.

4. Determine the need for pre-service curriculum enhancement in webdisgg on the
perceptions (prior to and at the end of instruction) of pre-service agradudiducation
teachers, using the Borich needs assessment model.

5. Determine the relationship between pre-service agricultural educadicnets’ perceived

level of confidence to teach selected welding skills standards and finaéqmade.



6. Determine the relationship between pre-service agricultural educadicrets’ age, sex,
and perceived level of self-efficacy to teach selected welding stahslards.

7. Determine the relationship between pre-service agricultural educateaetsets’ final
course grade and level of work experience in welding.

8. Compare pre-service agricultural education teachers’ level of tecknmaledge in

welding before and after instruction.

Basic Assumptions
The following assumptions were made in this study:

1. MCAG 3222—-Metals and Welding has been taught for 25 years by the same instructor
to essentially the same types of students. The intended group in which the course is
designed to serve is pre-service agricultural education teachers. Bach fgav
students outside of agricultural education enroll in the course because of itsapracti
applicability. Students participating in the current study were no differerf. Ye
because of its “intended” population (i.e., pre-service teachers), the [zartscip
this study are referred to as “pre-service teachers” even though notuedertit ¢ the
course intends to teach or even major in agricultural education.

2. The pre-service teachers who participated in this study were assumed to be no
different than pre-service teachers who completed MCAG 3222—Metal and Welding
in previous years. Therefore, the “time and place” sample method (Oliveml8eHi
1982) was employed.

3. Pre-service agricultural educators were interested in the subjemiahéte.,
welding).

4. Pre-service agricultural educators were interested in improving te&mg skills.



5. The survey method of gathering data enabled students to assess theircealiepg
abilities and weaknesses accurately.

6. Students answered all questions honestly.

Limitations

The following limitations were applied to this study:

1. Participants in the study were referred to as pre-service teacheeslity, thirteen
students participated in this study who had declared majors outside of agricultural
education. Therefore, a limitation exists, and caution should be used in generalizing
the findings of this study beyond its current population.

2. The population studied was limited to OSU pre-service agricultural educators
enrolled in MCAG 3222 —Metals and Welding during the fall 2009 semester.
Therefore, generalizations beyond this population are not recommended.

3. The population studied consisted primarily of students from Oklahoma and its
surrounding neighboring states. Thus, the conclusions may have limited usability
when extrapolated and applied to other pre-service agricultural educatorstierm ot
areas of the continental United States.

4. Questions comprising MCAG 3222—-Metals and Welding were high quality in nature

and fitting for usage in this study.



Significance of the Study

By identifying pre-service agricultural education teachers’ pegddevels of self-
efficacy, it may be possible to enhance the mechanical agriculture aumietiiOSU to meet
pre-service teachers’ needs in welding better. Additionally, after astnaition of the
guestionnaire, and end-of-instruction examination, it will be possible to detewhich areas

are most in need of increased instruction.

Need for the Study

This study is perceived necessary as the agricultural power and teghoologe is the
third highest demanded secondary agricultural education course offé@&thihroma (Oklahoma
Department of Career and Technology Education, 2008). Also, below average subject area
scores in agricultural mechanics suggests that there is a need to imprevekih®ef OSU pre-

service agriculture teachers.

Definition of Terms

Agricultural Education: “The systematic instruction in agriculture and natural resources at the
elementary, middle school, secondary, postsecondary, or adult levels for the pufddse of
preparing people for entry or advancement in agricultural occupations anslspyog (2) job
creation and entrepreneurship, and (3) agricultural literacy” (Phippsr@es Dyer, & Ball,

2008, p. 527).

Agricultural Educator: “A person teaching agriculture and natural resources and related topics

to youth or adults in formal or non-formal settings” (Phipps et al., 2008, p. 527).

Pre-serviceteacher: “A student who is enrolled in teacher education courses, but has not

earned a teaching certificate or license” (Knobloch, 2002, p. 10).
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Self-efficacy: “Perceived self-efficacy refers to beliefs in one's capabiltiesdanize and
execute the courses of action required to manage prospective situations.y biicefs

influence how people think, feel, motivate themselves, and act” (Bandura, 1995, p. 2).

Chapter Summary

Competent teachers are a necessity for quality education to occur. Unfadytunat
competence is gained through time and experience. Consequently pre-sechieestetien rely
on coursework to build competence in agricultural mechanics subjects. Agriculatzdmics
is a cornerstone of the secondary agricultural education curriculum (Buatis2205). Nearly
60% of the United States’ agricultural education teachers teach agatufechanics (National
FFA Organization, 2010). Additionally, the results of these programs are depkigidyion
the competence of the educator which manages the agricultural mechagresmpr Wallis
(2008) stated that competent teachers are the single most important fastodéot
achievement. Unfortunately, not all graduates are well prepared for vierkcaliege (Graham,

2001).

Pre-service teachers at OSU are required to pass three professitinzdtoen
examinations to obtain a teaching license. One of these examinatibesOklahoma OSAT,
which for agricultural educators, includes questions on agricultural mechaniceangw
subjects. Between 2002 to 2005, pre-service teachers averaged the lowest oogsexsind |
scores in the section for Agricultural Power and Technology and were mbgtdikeceive
failing scores in power and technology (Leising et al., 2005). Dillard (1991) saddkat
seven hours of coursework is the minimal amount of time needed to build competence in
agricultural mechanics. The Agricultural Education pre-service prépag@bgram at OSU

currently requires only five hours of agricultural mechanics courseworkdcinée preparation.

11



Therefore, it is crucial to determine if pre-service teachers arpetent in and have received

enough knowledge about agricultural mechanics to teach it effectively.

Through survey methodology, it will be possible to better assess the learadgyai¢he
student body enrolled in MCAG 3222—-Metals and Welding. Through evaluation and
assessment, it may be possible to alter curriculum to custom—fit coursBvalsj@nd create a

more prepared, more confident pre-service agricultural educator.
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Chapter II

Review of Literature

Introduction

In the course of this chapter, it is the intention of the researcher to takedotoaall
available and pertinent literature. Chapter Il shall be divided into the falipséctions:
introduction, statement of the problem, purpose of the study, research objectivedctieoret
framework, sources of efficacy beliefs, the role of experience, teafflfeacy, collective
efficacy, teacher content knowledge and competence, determining educatiedsiof pre-

service agricultural education teachers, and summary.

Statement of the Problem

“The need exists to structure teacher education programs to more adeq@guatg pr
graduates in agricultural mechanics” (Burris et al., 2005, p. 33). The Oklahonmai€ziom for
Teacher Preparation (OCTP) documents professional examination satsgsagram
assessment report. In the section designated for OSAT scores, agriedtwaion pre-service
teachers averaged the lowest or second to lowest examination scores inuagirjgpovver and
technology from 2002 to 2005 (Leising, Edwards, Ramsey, Weeks, & Morgan, 2005).
Additionally, agricultural education pre-service teachers were mosy tiekceive failing
scores in the area of agricultural power and technology on the OSAT. Belogevera

certification scores combined with the highest rate of failure in theudtminal power and
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technology OSAT area indicated a need to determine OSU pre-serviadtaggieducation

teachers’ knowledge in and efficacy to teach welding.

Purpose of the Study

The purpose of this study was twofold: 1) to determine OSU pre-service agricultura
education teachers’ knowledge of mechanical agricultural skills standatsir® welding; 2)
to assess OSU pre-service agricultural education teachers’ percewisdleself-efficacy to

teach welding skills standards in the Oklahoma secondary agricultural mechangzdum.

Research Objectives

1. Describe selected personal characteristics (age, sex, major, ddorgvamployment
experience) of pre-service agricultural education teachers.

2. Compare pre-service agricultural education teachers’ perceived |lesadf-efficacy to
teach selected welding skills standards before and after instruction.

3. Compare pre-service agricultural education teachers’ perceptions of ing@ttateach
selected welding skills standards before and after instruction.

4. Determine the need for pre-service curriculum enhancement in weldieg, bashe
perceptions (prior to and at the end of instruction) of pre-service agri¢@tlueation
teachers, using the Borich needs assessment model.

5. Determine the relationship between pre-service agricultural educatahetsaperceived
level of confidence to teach selected welding skills standards and fina¢ grace.

6. Determine the relationship between pre-service agricultural educatahretsaage, sex,
and perceived level of self-efficacy to teach selected welding skilisiatds.

7. Determine the relationship between pre-service agricultural educataminets’ final

course grade and level of work experience in welding.
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8. Compare pre-service agricultural education teachers’ level of technicalddge in

welding before and after instruction.

Theoretical Framework

The theoretical framework utilized for this study was Bandura’s (1997) ffietiey
theory. Self-efficacy refers to an individual’s beliefs in his or hertaslto accomplish tasks
(Bandura, 1997). Thoughts of self-efficacy regulate numerous functions of pdivge,s
including feelings, motivations, and courses of action (Bandura, 1995). “If peophehbky
have no power to produce results, they will not attempt to make things happen” (Bandura, 1997,
p. 3). Inversely, individuals are more apt to achieve success when they beliepesbess the
appropriate skills and support needed. Positive achievement assists individualdimg buil
strong feelings of self-efficacy (Bandura, 1995). “After people becomermet/ithey have
what it takes to succeed, they persevere in the face of adversity and qelbcddynad from its
setbacks. By sticking it out through tough times, they emerge strongerdiansiay”

(Bandura, 1995, p. 3).

Sources of Efficacy Beliefs

An individual’s motivation plays a large role in that person’s level of sétfasfy (Wood
& Bandura, 1989). When people are highly motivated and expect to perform at a high level,
their efficacy increases (Hoy & Miskel, 2005). Likewise, when highly mat/aeople fail,

they “attribute their failures to low ability” (Bandura, 1994, p. 5).

Bandura (1995) noted four sources which play important roles for the development of
self-efficacy. These four sources consist of mastery experiencaspus experiences, social

persuasion, physiological and emotional states (Bandura, 1995).
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Mastery experiences are the most effective way of creatingregsgense of efficacy
(Bandura, 1995). Mastery experiences improve an individual's self-gfficgefs. Inversely,
individuals who fail to achieve often experience slow or halted efficacy gr@endura, 1995).

Bandura stated,

If people experience only easy successes they come to expect quick resukseasil\a
discouraged by failure. A resilient sense of efficacy requires iexgerin overcoming
obstacles through perseverant effort. Some difficulties and setbacks in humats purs

serve a useful purpose in teaching that success usually requires sustamegh €8)

Vicarious experiences are noted as the second source of efficacy.oiMscaxperiences
allow individuals to gain confidence by observing others perform a given tas&bdgyving
models successfully complete a task, individuals are able to increasewheself-efficacy.
Bandura (1977) stated, “Vicarious experience, relying as it does on inferesroesoftial
comparison, is a less dependable source of information about one’s capabilitiesltrent is

evidence of personal accomplishments” (p. 197).

Social persuasion is the third source of influence to affect efficacy b@iafslura,
1995). Individuals who possess doubts concerning personal abilities are more likesystoifpe
they are verbally reinforced (Schunk, 1989). Likewise, if individuals are Wereaiforced by

their peers, then their own level of self-efficacy escalates (Bantio®@4d).

Physiological and emotional state is the fourth source of influencedétagéficacy
beliefs (Bandura, 1995). Physiological and emotional state takes into accaugttiafl efficacy
factors such as mood, fatigue, stress, or the lack of stress, and how these factrslplin

influencing an individual's efficacy (Bandura, 1995).
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Teacher Efficacy

“Teacher efficacy is the teacher’s belief in his or her capabditrganize and execute
courses of action required to successfully accomplish a specific teagbknig & particular
context” (Tschannen-Moran, Woolfolk Hoy & Hoy, 1998, p. 233). Bandura (1977) identified
teacher efficacy as a form of self-efficacy by which teacherswmbghternal beliefs of their
ability to perform teaching tasks at a proficient level. Thesenakérliefs have the potential to
influence teachers' level of expended effort related to persistencednltsftuations, resiliency

in the face of failures, and stress or depression (Bandura, 1997).

In a microanalytic observational study, Gibson and Dembo (1984), concluded that
teachers with high teacher efficacy were more likely to utilizetgrgertions of instructional
time for academic activities. Additionally, highly efficacious teashezre more likely to assist
students with difficulties and praise student academic accomplishmentserftire authors
noted that teachers with lower perceived efficacy spent more time on nomracadsvities,
readily dismissed students who experienced slower learning curves, andoveiéety to

criticize students for their failures.

Knobloch and Whittington (2003) assessed the relationship between teachercatfreffi
and their career commitment. They concluded that the more self-effeaatets have, the
more committed they are to their career. The opposite is also true. Thalflesicacy
teachers have, the less committed they are to their career. This findpats Bandura’s
(1997) notion that teachers who have a low sense of self-efficacy often havedrethto/ation

related to their teaching profession.
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Sour ces of Efficacy
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Figure 1 The cyclical nature of teacher efficacy. Note. From “Teacharaef§t Its meaning and
measure,” by M. Tschannen-Moran, A. Woolfolk Hoy, & W. K. Hoy, 19R&yiew of

Educational Researcl68(2), p. 228.

Tschannen-Moran and Woolfolk Hoy (1998) developed a conceptual model of teacher
efficacy (Figure 1). The model is cyclical in nature and begins with theséauces of efficacy

as outlined by Bandura (1986, 1997). “These four sources contribute to both the analysis of the
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teaching task and to self-perceptions of teaching competence, but in differeh{shannen-
Moran & Woolfolk Hoy, 1998, p. 228). Providing verbal persuasion to an educator can provide
that person encouragement in the face of obstacles (Tschannen-Moran & Widolfpll998).
Verbal persuasion can also assist an educator in maintaining sel@efiicaielping to counter
occasional negative situations, which could lessen an educator’s persistencaliandedor

completing a task (Shunk, 1989).

Vicarious experiences involve individuals living and gaining experience throbgh ot
people (Bandura, 1994). Pre-service agricultural education teachers may oh¢aienees
vicariously by watching a “model” teacher perform a task (i.e., lesssurd, disbudding plants,
welding instruction). However, in the case of teacher efficacy, educatewvebimodel”
teachers perform tasks with great skill and success, which in turn aids thaitding internal

beliefs of teaching competence (Tschannen-Moran & Woolfolk Hoy, 1998).

Physiological arousal in regard to stressful teaching situations hasilityeto induce
feelings of anxiety and can cause potential decreases in teacherygfiaadura, 1997).
However, moderate levels of arousal can improve teacher efficacy and jmodép&rformance
by channeling and focusing teaching efforts and activities. Physsalagiousal that produces

feelings of comfort while teaching can lead to improved teacher configBaodura, 1996).

Mastery experiences are the most powerful experiences of Bandurasotoaes of
efficacy (Tschannen-Moran & Woolfolk Hoy, 1998). “Enactive mastery egpees are the
most influential source of efficacy information because they provide the otbginéic evidence
of wheather one can muster whatever it takes to succeed” (Bandura, 1997, p. 80). “The

perception that a performance has been successful raises effigats; ladlich contributes to
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the expectation of proficient performance in the future” (Tschannen-Morawd@filk Hoy,

1998, p. 229).

The sources of efficacy information affect cognitive processing.

Cognitive processing determines how the sources of information will be weigtied a
how they will influence the analysis of the teaching task and the assessrpergarfal
teaching competence. The interaction of task analysis and competence, in turn shapes

efficacy. (Tschannen-Moran, & Woolfolk Hoy, 1998, p. 230)

If the interaction of task analysis and competence affect efficaiyvebds then the
consequences of improved efficacy are goal setting, increased teachteartfgersistence in

less than ideal circumstances (Tschannen-Moran, & Woolfolk Hoy, 1998).

One of the things that makes teacher efficacy so powerful is its dydhtae. . . the
proficiency of a performance creates a new mastery experiencé, prbiddes new
information that will be processed to shape future efficacy beliefs. Gefatacy leads
to greater effort and persistence, which leads to better performanch,imhicn leads to

greater efficacy. (p. 234)

The inverse is also true. Poorer perceptions of self-efficacy lead to izediefforts,
early submission to failure, and ultimately poor educational outcomes, whichidemdecrease
in teaching efficacy (Tschannen-Moran, & Woolfolk Hoy, 1998). An educator’'fiteac
efficacy is directly related to that individual’s perceived level of sseaeteaching experiences.
Educators with higher efficacy remain in the profession longer (Burley, dme &

Brockmeier, 1991) because they are more committed (Knobloch & Whittington, 2003).
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The Role of Experience

Experience assists teachers in improving their overall level of sel&eff(Knobloch &
Whittington, 2002). Bandura (1997) noted that mastering a skill through experience, anch as
activity in teaching, is one of the most powerful influencers of efficacy. Koblhnd
Whittington (2002) sought to determine which experiences contributed to the greatest am
variance in teacher efficacy. Their study concluded that 17 percentaafogffimong teachers
studied could be contributed to perceived support, teacher preparation qualityiceemd st
teaching experiences. They also noted that new teachers who possdssedltgaining and
pedagogical preparation through teacher education courses had highesflézather

confidence.

Talbert, Camp, and Heath-Camp (1994) noted that the entry-year of teaching can be
extremely difficult. A lack of overall teaching experience has beerecetatnew teachers
leaving the profession (Whittington, McConnell, & Knoblach, 2006; Marso & Pigge, 1997;
Walker, 2002; Wilkinson, 1994). Those who leave the profession are typically lesgiefiis
than those who stay (Glickman & Tamashiro, 1982). As such, first-year teaebdrorbe
somewhat sheltered from difficult course preparations, challenging ssudedtdemanding
obligations unrelated to teaching (National Commission on Teaching and Amgifcduaie,

1996).

Blackburn and Robinson (2008) assessed secondary agricultural education ieachers
Kentucky on their levels of teacher self-efficacy. The authors assimsse groups of teachers
(Group 1 — first and second year teachers; Group 2 — third and fourth year te@obeps3 —
fifth and sixth year teachers). It was found that Group 3 teachers had thet leghés of

teacher self-efficacy, as assessed on the Tschannen-Moran and Woolfdlkattyers’ Sense
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of Efficacy Scale (TSES). As such, it was concluded that the most experieackdrs had the
highest levels of efficacy related to teaching because “these tedawe had enough experience

to firmly establish their own personal teaching style” (p. 8).

Although numerous studies have indicated that experience is related to efficacy
Whittington, McConnell, and Knoblach (2006) concluded that factors other than professional
teaching experience can impact a teachers’ level of self-efficapgcifically, the authors found
that the quantity of course preparations was related to teacher s=tgffiAlso, it was
concluded that the teachers’ perceived quality of experience regardingubdemtgeaching

internship impacted their efficacy as classroom instructors.

Teacher Content Knowledge and Competence

Being efficacious as a teacher is important because confidence typeealb/tb
expectation fulfillment (Bandura, 1982a). “Competence in one’s professional work role i
important in the overall learning process” (Findlay & Drake, 1989, p. 46). Teachpete
starts with deep understanding of the subject in which an educator is expected tongeisll |
(1996) stated, “One of the most important characteristics of a qualified high sshcot is
college training in the subject in which he or she teaches” (p. 2). Ingalssoleported that both

private and public schools suffered from faculty teaching outside of their traghed fi

Wingenbach, White, Degenhart, Pannkuk, and Kujawski (2007) stated that,

Highly qualified teachers are defined in the No Child Left Behind Act of 2001 E)C
as those who not only possess state certification, but who also have content knowledge of
the subjects they teach. In Career and Technical Education (CTE), teacklexs bee

competent in technical, employability, and academic skills. Additionally-tuglity
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CTE [Career Technical/Workforce Education] teachers are esseartialping the United
States develop a 2Zentury workforce that will be competitive in the world

marketplace. (p. 114-115)

In an effort to develop competent teachers, Oklahoma Agricultural Educatinrcioss
at OSU are mandated to be proficient in five different agricultural conteas éceising et al.,
2005). These areas consist of agricultural business, marketing, and communiaatioak
science; plant and soil science; agricultural mechanics; and natural resofigeieultural
education instructors need to be competent at teaching agricultural subjectbeeduse they
are responsible in assisting students acquire the skills needed for collegeecatra

employment in industry (Roberts & Ball, 2009). Slusher (2009) stated that,

it is important for high school students to begin to consider and understand which paths
they may decide to follow as it relates to future careers, because thdsterimine in

part the courses they undertake in secondary education and beyond. (p. 22)

To assist in this regard, the Oklahoma Department of Career and Technologidaduca
(ODCTE) outlines subjects which are necessary for teacher compeatethctudent achievement
by way of career clusters and pathways. Career clusters and pathwaydsandich assist
educators in knowing what to teach, as they strive to produce prepared and tecproGalgnt
future employees. “Pathways provide, knowledge and skills for their respeateer cluster”
(Slusher, 2009, p. 6). Specifically, seven career pathways have been identiieddGTE in
an effort to assist students in becoming “program completers” who aeeemmioyable in
various sectors of the agricultural industry (Ruffing, 2006). The seven iddrgdthways

consist of Agribusiness, Agricultural Communication, Animal Science, Plant an8S&eiice,
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Natural Resources and Environmental Science, Food Production and Processing, and
Agricultural Power and Technology (ODCTE Agricultural Education CousedsStandards

website, 1 2).

Agricultural education comprises one of 16 career clusters (Ruffing, 2006)erCa
clusters are “groupings of occupations/career specialties” (S@aesér Clusters initiative,
2009). “Career clusters organize related occupations by the types of pradidisirvices they
provide. . . Career pathways provide guidance as to the knowledge and skills, both aaademic
technical, that must be acquired to prepare for occupations at varying levetstigte
clusters” (Lewis, 2008, p. 169). Career clusters and pathways are tools vdmstiedscators in

knowing what to teach to produce prepared and technically proficient future engployee

Educational Needs of Pre-Service Agricultural Education Teachers
In an effort to improve competence, agricultural educators persistentlg dasiiseek in-
service education, especially when it pertains to technical contentahéBanirick, Ladewig, &
Hedges, 1983). Teachers are especially interested in participatingeagmoofl development
when they are expected to introduce “new subject matter or subject matter hrtheyidhave
had little previous training” (Newman & Johnson, 1994, p.54). Because teachers seek
professional development, it is important to identify the educational needsefitis¢ructors,

especially as it relates to agricultural mechanics.

Tyler (1997) defined an educational “need” as the difference betweeneatresadition
and an acceptable standard. As such, a need could be expressed as a deficiency. To that end
“one method utilized to determine discrepancies is the Borich needs assassel” (Borich,

1980, p. 42). One of the purposes of using the Borich needs assessment model isrim&dete
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the congruence between what should be and what is, i.e., between what the teaahéeshoul
able to do and what the teacher can do” (p. 42). The Borich model takes into consideration the
assessment of two constructs, (i.e., importance and competence) simultandaaklpravides

the researcher information as to the areas needed for curricular enbah{Rabinson, 2006) or

professional development.

Numerous studies have been conducted in agricultural education using the Baigh nee
assessment model. Newman and Johnson (1994) utilized the model to identify the en-servic
training needs of 29 Mississippi agricultural educators teaching piloseigrice courses. The
authors concluded that, “the three most pressing needs for in-service educatiamtiverareas

of biotechnology, computers, and mechanical/physical technology” (p. 57).

Garton and Chung (1996) sought to capture the perceptions of beginning agricultural
education teachers in Missouri, as well as various teacher educators aisdstavisors. Those
guarried were asked to provide their perceptions of importance and personal competence
regard to 50 professional competencies relevant to agricultural educatipams. The
researchers noted great variability of responses between the eadyagricultural educators
when compared to the responses provided by the teacher educators and state supEnesor
authors concluded that beginning teachers in Missouri would benefit most fromioese
training in the areas of instruction, program development and evaluation, and program

administration.

Agricultural Mechanics Needs of Agriculture Teachers

Johnson, Schumacher, and Stewart (1990) used the Borich needs assessment model to

determine specific agricultural mechanics laboratory managemseastvice needs of practicing
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Missouri agricultural educators. The authors determined that Missounlagrat educators had
specific in-service needs related to agricultural mechanics labpratoragement. All five
competencies receiving the highest MWDS were related to safety ¢doéinal., 1990). These
five competencies consisted of “(a) administering first aid, (b) stoniawgdling and disposing of
hazardous materials, (c) providing and documenting safety instruction, (d) condadéhg
inspections and correcting hazardous conditions, and (e) selecting, storing atainmagi

student protective equipment” ( p. 37).

Burris, Robinson, & Terry Jr. (2005) sought to determine the perceptions of university
faculty in teacher preparation programs across the country regardingithdtag mechanics
skills needed by pre-service students. The authors found that university fatedtyreir
students as “prepared” in the selection and use of hand tools, “somewhat praptredireas
of agricultural power, metal fabrication, electricity, building/constructioojegot planning and
material selection, concrete, and plumbing, and “poorly prepared” in handlingneacand
equipment. Burris et al. (2005) concluded that limited and finite undergraduate bours and
limited technical content hours pose potential problems in preparing competéerseaBurris

et al. (2005) also stated,

If agricultural mechanics is to remain a vital part of secondary programainty the

delivery systems in which these courses are applied is critical. Howegardiess of
the approach taken by agricultural teachers, the success of those coursds dppe
the instructors’ ability to first master those competencies in agriaulgchanics. (p.

25)
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Saucier, McKim, Murphy, and Terry Jr. (2010) sought to determine the agritultura
mechanics laboratory management needs of 98 agricultural education studens ieabbeas.
Using the Borich (1980) needs assessment model, the researchersiagadsse teachers’
perceptions on the importance of teaching 70 agricultural mechanics laboratogemana
competencies. Additionally, the students’ perceptions of their perceivedeghiire assessed.
These researchers concluded that Texas student teachers needed ftndbBoms the areas
of “lab equipment diagnosis and repair, first aid, and safe disposal of hazardoualsidfel).
The authors recommended that individuals responsible for producing highly qualifiedceduc
i.e., teacher educators, must continue to provide ongoing and appropriate opportunities for
teacher improvement in agricultural laboratory management competenciesitivarnkghops,

conferences, and structured coursework. Saucier et al. (2010) further stated that

Future research within the realm of agricultural mechanics education shaxglbeed
by researchers. In fact, little research has been conducted in thig arstauction over
the past 20 years. Agricultural mechanics courses still remain a popuder foptmany
secondary students and thus, require highly qualified agricultural educators who are

technically and pedagogically competent. (p. 13)

Saucier, Terry, Jr., Schumacher (2009) noted that Missouri agricultural mechanic
instructors possessed areas of their practice which could benefit fronvicegdesining. Four
hundred twenty-four agricultural managers in the state of Missouri wereysdrie@determine
their perceptions of importance related to managing an agricultural mesheboratory.
Participants were also asked to provide their perceptions of the needs tekttected
competencies regarding agricultural mechanics laboratory managasevell as in-service
training needs. Responses were gathered on an instrument developed by Johnson and
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Schumacher (1988) and modified by Saucier et al. (2009). The Borich needs assessieé
was employed to predict competencies most in need of in-service trairangieiSet al., (2009)

noted that,

Secondary agricultural teachers in Missouri who manage agricultural mechanic
laboratories have the greatest need for in-service education in arkdmocdtory and
student safety, dealing with hazardous materials, and equipment repair. cSpreai$i of
greatest need for improvement are: maintaining and repairing agricuttecalanics
laboratory tools and equipment, maintaining a safe agricultural mechanicddapcaad

storing, handling and disposing of hazardous materials. (p. 14)

McKim, Saucier, and Reynolds (2010) sought to determine the laboratory nreerdge
in-service training needs of 47 secondary agricultural education labonaémgers in
Wyoming. Participants were asked to provide their perceptions of importashoefidence
regarding 70 agricultural mechanics lab competencies. McKim et al.)(20d€luded that
laboratory managers of secondary agricultural mechanics programomiWgyhad the greatest
in-service training need in “first aid, correcting hazardous laboratory comslind general

laboratory safety” (p. 129). McKim et al. (2010) concluded,

In-service education is necessary to address discrepancies that eastie teachers’
perceived importance of agricultural mechanics laboratory managemepetemties
and their ability to perform the competencies. In-service education cannotsaaltires
discrepancies at once; therefore, pertinent and continuous in-service @usbatild be
facilitated each year and focus on one agricultural mechanics managemgetency at

a time beginning with the highest priority construct. (p. 140)
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Variables Effecting Teaching Efficacy: Experience and Gender

Lafferty (2004) utilized the Borich needs assessment model to determinedéptioers
of beginning (1 to 3 years) agricultural science teachers in TexasifiGgc Lafferty was
interested in capturing teachers’ perceptions of their “knowledge, ahititigesform tasks, and
ability to teach basic agricultural mechanics skills” (p. 2). Laffatiyzed a mail survey to
gather the perceptions of 74 new teachers. “Significant differencesouaict between
inexperienced teachers and experienced teachers on three competdreaslity to identify

basic principles of electrical wiring and terminology,” “the ability tof@en basic electric

wiring skills,” “and the ability to plan and construct fences” (p. 43). “Sigaift differences
were found between males and females of twelve competencies” ({La#@dd, p. i). These

significant differences were noted in the areas of,

the ability to maintain electric motors, plan cost effective constructiolityabicut, file,
shape, and drill metal, ability to select and operate oxy-fuel welding atiragcut
equipment, the ability to describe the principles of operation of internal commusti
engines and related systems, the ability to disassemble and reassenil@de-sowed
engines, the ability to identify and service monitoring, sensing, and meterirngsiewie
ability to maintain intake and exhaust systems, the ability to select lulsrevacht
maintain lubricant systems, the ability to maintain fuel systems, powes,temd
hydraulic systems, the ability to maintain steering and braking systerd the ability to

calculate insulation values and heating/cooling loads. (p. 43)

Female respondents who noted large variations in discrepancy scoegjfel

competency was important, but felt inadequately trained to instruct in the contieat of

29



competency (Lafferty, 2004). These findings indicated that there wereedifes in knowledge
and confidence between teachers’ with more experience versus lessroggeriAlso,
noticeable differences were seen on numerous competencies regardimgystessex. The study
concluded that there was a need for better preparation of female teacherenous

agricultural mechanics competency areas.
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CHAPTER Il
METHODOLOGY
Research Design

The research design employed for this study was descriptive-tiomala Descriptive
statistics (i.e. modes of central tendency, and variability- means, statel@ations, frequencies
and percentages) are helpful for summarizing trends, they assist hesgaocbetter understand
degrees of variation in data, and help to define relationships among data sets€|;r2888);
whereas, “In correlational research designs, investigators use thatonrstatistic test to
describe and measure the degree of association (or relationship) betweemiwve variables

or sets of scores” (Creswell, 2008, p. 356).

Using teachers' responses, the welding education need for pre-serviakagtic
education teachers was determined. The population for this study wds-d@B| pre-service
agricultural education teachers' enrolled in MCAG 3222—Metals and WeltiD§U in the fall
2009. Because this course has been taught for the past 25 years by the same tostructor
essentially the same types of students, it was assumed that these pectsachiers were no
different than other pre-service teachers in previous years. So, it wanidetkthat this study
was a “time and place” sample, as defined by Oliver and Hinkle (1982), and infestatisdics

(i.e.,t-tests) were applied.
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Research Objectives

. Describe selected personal characteristics (age, gender, majoweddorg employment
experience) of pre-service agricultural education teachers.
. Compare pre-service agricultural education teachers’ perceived |lesadf-efficacy to
teach selected welding skills standards before and after instruction.
. Compare pre-service agricultural education teachers' perceptions ofanggoto teach
selected welding skills standards before and after instruction.
. Determine the need for pre-service curriculum enhancement in weldsegl ba the
perceptions (prior to and at the end of instruction) of pre-service agradudiducation
teachers, using the Borich needs assessment model.
. Determine the relationship between pre-service agricultural educaicrets'
perceived level of confidence to teach selected welding skills standardearabiéirse
grade.
. Determine the relationship between pre-service agricultural educaidrets’ age, sex,
and perceived level of self-efficacy to teach selected welding skilisiatds.
. Determine the relationship between pre-service agricultural educatemisets' final
course grade and level of work experience in welding.
. Compare pre-service agricultural education teachers' level of tecknaaledge in
welding before and after instruction.
Hypothesis Statements

A Pearson Product-Moment Correlation was run for objectives 5, 6, and 7. For
objective five, the null hypothesis stated that in the population studied, there was no
relationship between teachers’ perceived level of confidence to teacledetleiding

skills standards and final course grade: (b= 0). Objective six stated that in the
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population studied, there was no relationship between teachers’ age, gender, and
perceived level of self-efficacy to teach selected welding skillsi#H 0). Objective
seven stated that in the population studied, there was no relationship between’teachers

final course grade and level of prior work experience in weldingkiE 0).

An independent-test was run for objective eight. For objective eight, the null hypothesid state
that the population studied, no statistically significant (05) difference existed between

teachers’ level of technical knowledge of welding before and after ifistnutly: P = ).

Subject Selection

Thepopulationfor this study was derived from the pre-service agricultural education
teachers enrolled in MCAG 3222-Metals and Welding at OSU in fall 2009. Evaluatioa of t
study population was accomplished via survey research administered at tirerfgegnd end
of the semester, with the intention to identify growth and deficiencies oingathroughout the
duration of this 16-week course.

Instrumentation

Finding no suitable instrument to measure the desired research variablegahehesrs
opted to design a custom—made instrument capable of acquiring accurate apdatpmata
needed to answer questions posed by the research objectives. The instrumeydeim this
study was divided into three sections. The first section of the instrumethit $o@Egsess pre-
service agricultural education teachers' perceptions on the importapgeabed on teaching
selected welding skills standards in the Oklahoma secondary agriculturai@ugcariculum.
Additionally, pre-service teachers were asked to provide their perceiveddégels-confidence
(i.e., efficacy) related to teaching the welding skills standardsi®klahoma secondary

agricultural education curriculum (Appendix A). All prompts used for instrunesticos one
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were developed from course questions taken from the MCAG 3222—Metals and Welding course
guestion bank. Additionally, all (26) prompts were hand selected for their algnone skills
standard listed in the Oklahoma Department of Career and Technology Educ&8@nED-
Agricultural Power and Technology Welding Technician Skills Standards documiest. T
document outlines the minimal skills which should be possessed by an agricultdragwel

technician to be deemed competent in their field of employment (Appendix B).

The second section of the instrument consisted of twenty-five question maittgte
guestions which assessed pre-service agriculture education te&cloevkEdge of welding
(Appendix C). The knowledge section was based on questions taken from the MCAG 3222—-
Metals and Welding course question bank. Additionally, every question in section $wo wa
selected due to its alignment with a skills standard listed within the OkéaBempartment of
Career and Technology Education (ODCTE) - Agricultural Power anknbémgy Welding

Technician Skills Standards.

The third section of the instrument consisted of the personal characterfishies
participants. Specifically, data were collected pertaining to pamitspage, sex, current grade
point average, current college classification, college major, prior high schiodhgveourse
completion, number of completed welding courses, level of potential certificatieh df work
experience in welding, and participants’ level of participation in weldilagere career

development events.

Instrument Development

The instrument was comprised of selected questions from the MCAG-3222 Kradal

Welding course question bank. The course question bank has been established and utilized in its
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current form by the lead instructor for the last four years (2006 to presdm)edd instructor
who teaches the course and developed the course question bank has been teaching metals,
welding, and related subjects for 24 years at OSU. Additionally, he hds tageservice
agricultural education teachers at the University of Nebraska. Furtheashmevious

secondary agricultural education teaching experience in the state @isKddse to the
gualifications of the course instructor, it was assumed the question bank was highmqua

nature and fitting for the knowledge section of this study.

After securing questions from the course instructor, the researchesélanted
guestions which were not only relevant to course content, but also aligned duidtskills
standard identified within the ODCTE Agricultural Power and Technology Weldianician
Skills Standards document (OD46903) Oklahoma Department of Career and Technology

Education, 2006).

Validity

A research study is considered valid if “researchers can draw mearandfjustifiable
inferences from scores about a sample or population” (Creswell, 2008, p. 649). ladyis st
validity and reliability were assessed from three avenues. Initiahyinstrument developed by
the researcher was reviewed by a panel of experts, which consiste@xpaiienced educators
at OSU who had previously taught welding in a secondary agricultural educatiompeogta
were currently involved with agricultural education teacher preparatioar df the experts hold
doctorate degrees; two of the experts are doctoral candidates. Additionalhgtthment was
submitted for revision to a technical content expert who has prepared teachesredndht

field of agricultural mechanics for the last 24 years.
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“Two different types of validity are face and content validity” (Robinson, 2006, p. 58).
The panel of experts reviewed the instrument for face, and content validjtyJ@&obs, &
Razavieh, 2002) and made additions, subtractions, corrections or clarificatioesnebessary.
Face validity indicates that a document is pleasant to look at and “appearswva$idritended
purpose” (Ary et al., 2002, p. 409). Content validity is, “the test’s content and itenishap to
the construct it is intended to measure” (p. 243). To that end, the panel of expedd dretur

face and content validity for the research instrument used for this study.

Reliability
A study is considered reliable if responses from an individual are consisteinoeen
the same instrument (Cresswell, 2008; Wiersma & Jurs, 1990). Reliabilitysa@tady was
assessed through two pilot tests. The initial test was used to gathendeow the instrument
performed. A small group of five pre-service agricultural educatiomégaaevas used to assess
the reliability of the instrument. These individuals made foot notes on the instrumueder to
mark the sections which were unclear, ambiguous, or confusing. Modificationsretthenent

were made based upon these teachers’ initial suggestions.

A second pilot test occurred in the summer section of MCAG 3222—Metals and Welding
(Summer 2009). The second administration of the pilot test was larger in natuee wit
population of 23 pilot participants. The second pilot test was deemed necessaryageincre
instrumental reliability due to the relatively limited sample size Wwhiccurred for the initial
pilot test. Difficulty measurements were calculated by the ressrandth the assistance of the
University testing center (Appendix D & E). The researcher catuihe reliability estimates,
for all seven welding constructs as a result of the data collected fadtedspilot test (Table

1).
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Table 1

Reliability Estimates of the Seven Welding Constructs

Constructs Confidence Importance
Welding Safety .79 54
Welding Process & .87 73
Procedure

Welding Knowledge .94 .86
Oxy-Fuel .89 .79
Brazing .89 .88
Manual Arc Welding .95 91
Manual Cutting .94 .84

All constructs met Nunally’s (1980) requirement of .70 or higher with the excepti
welding safety importance, which was calculated at .54. As such, section onenstrlv@ént

was deemed reliable and suitable for use for formal data collection.

The welding knowledge test was administered per section two of this stady as
criterion-referenced test. Reliability coefficients such asan®Bach’s alpha are not necessary
for establishing reliability of criterion-referenced testsiema and Jurs (1990) listed eight
factors which researchers should address in order to improve measuremefity eViadn

working with criterion-referenced tests.
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Homogeneous item3Nhen criterion-referenced test items emanate from a specific item

form or objective, the items should be similar in content and format.

Discriminating items Items that have undergone item analysis and have been found to

be positively discriminating will increase the test’s reliability.

Enough Items The reliability is directly affected by the test length. Longststare

more reliable.

High-quality copying format Make sure that the items are legible and not too crowded
on the page. A test that looks sharp will promote an appropriate reaction from the

students.

Clear directions to the studeniThe student needs to know how to respond to the

guestions. Any ambiguity may introduce inconsistencies.

A controlled setting The teacher should ensure an optimal test setting that eliminates

confounding factors as much as possible.

Motivating introduction The students will respond more consistently and be more
involved in the task when she or he knows that the teacher considers the test to be

important and knows how the test scores will be used.

Clear directions to the scorerAny inconsistency in the scoring of the student’s
responses will lower the test’s reliability. Attention to the above factitirbeip

promote reliable test scores. (p. 264)

The following accommodations were made to address the suggestions of &\aagm

Jurs (1990):
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Homogeneous itemsThe questions utilized in the design of the instrument were taken
directly from course content (section I) or from an established courseoguesnk
(section I). All material used for instrument development were eefssenced with

Oklahoma Agricultural Power and Technology and Welding Skills Standards.

Discriminating items Survey instrument questions were analyzed utilizing question

difficulty and discrimination scores provided and computed by the OSU TestingrCent

Enough itemsThe instrument completed by survey respondents consisted of 26
guestions concerning teacher self-efficacy, 26 questions on teacher importance
perceptions, 25 questions on pre-service teachers’ knowledge of welding, and 10
guestions on selected personal characteristics. In its entirety, the erstreontained 87
guestions and was administered twice during the semester (prior to iostiaued at the

end of instruction). Therefore, the instrument was deemed acceptable in lengt

High quality copying and forma&ection one of the instrument was professionally

custom printed by the OSU Testing Center. Sections two and three were pringed us

laser jet ink mass copying systems. All laser jet ink copies weravedjesorted, culled,

and reprinted when necessary to provide clean, sharp, and readable copies. Allsesponse

were provided on commercially available orange scantron forms.

Clear directions for the student®ral instructions were developed by the researcher and
read aloud to participants before all survey administrations. With the assistawhite-
board illustrations, the researcher attempted to explain the process and plitpkseg

the survey. The instructions were provided with the intention of minimizing the rate of

student errors and any potential sources of confusion (Appendix F).
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Motivating instructions In addition to receiving the oral instructions, pre-service
teachers were provided with the intentions of the assessment and the impafrtance

answering questions accurately and honestly.

Clear directions to the scorerAll scantron forms completed by study participants were

scored and tabulated by the OSU Testing Center.

Data Collection

Data were collected via administration of the same instrument prior tat dmel end of
instruction (i.e., 16 week semester). The first survey was adminigteckss on Monday,
August 17, 2009 at the first class session of MCAG 3222—Metals and Welding. The second
administration of the survey occurred on Monday, November 23, 2009, two weeks (one class
meeting) prior to the final examination. To increase the efficiency ofateehdndling and
analysis, the researcher designed an instrument to utilize@tsns minimize human data

handling.

Subject non-response was addressed by the researcher making no less than four but no
more than ten attempts to contact non respondents. Data collected prior to instrestibed
in 62 completed surveys. Data collected at the end of instruction resulted in 5&teaimpl

surveys, as two study mortalities were noted. Thus the total population for thevai88.

Data Analyses

After completion of the data collection process, the researchenissioned the
assistance of the OSU Testing Center to process the scantrons utilidathfoollection. Then,

the researcher analyzed the data using SPSS 17.0 and Microsoft Office@xteNumerous
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statistical tests were performed to appropriately and completslyea all questions. For
analysis of data, the researcher utilized descriptive statistec&orich Needs Assessment

Model (MWDS), Pearson Product-Moment Correlation Coefficients, Chi- Squarejestd.

Descriptive statistics are “a set of concepts and methods used in organizing
summarizing, tabulating, depicting, and describing collections of data” (Shavelson, 1996, p. 8)
As such, means, standard deviations, percentages, sums, and ranges were usdzetdatasc
pertaining to the pre-service agricultural education teachers enrotleel MCAG 3222—Metals
and Welding course in the fall semester 2009. Specifically, descriptiveicsatiere used for

objectives one, two and three.

Additionally, the researcher utilized the Borich Needs Assessment Model int@rder
examine the discrepancies that existed between teachers’ confihehiceportance to teach the
skills standard prior to and at the end of instruction. The Borich Needs Asséddouke! is
useful in determining the in-service needs of practicing teachero(Ga€hong, 1996;
Johnson, Schumacher, & Stewart, 1990; Newman & Johnson, 1994; Saucier, Terry Jr., &
Schumacher, 2009) and was used by the researcher to establish the wetdimgriesads of pre-

service agricultural education teachers (Borich, 1980).

The Borich Needs Assessment Model relies heavily on the comparison of Mean
Weighted Discrepancy Scores (MWDS) (Borich, 1980). MWDS are filstileded by
computing a discrepancy score (DS). Discrepancy scores are detehyisgbtracting the
difference between a teachers’ surveyed response for their percepatiintce to teach a given
skills standard from their self—perceived confidence to teach the sdlesindard. After a

series of discrepancy scores has been determined for every teachdr skillsastandard, the
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DS is multiplied by the mean importance rating for each skills stapaealting in a Weighted
Discrepancy Score (WDS). WDSs are then summated and divided by the total number of
participants in the study to create a Mean Weighted Discrepancy 86M%). For evaluation
purposes, the mean weighted discrepancy scores are listed in numericaloond@ghest to
lowest and are accompanied by their respective skills standard when showBanitheNeeds
Assessment Model. Skills standards which are accompanied with largemweigated
discrepancy scores are in greater need of in-service/continueddrainihe pre-service teacher
(Kennel, 2009). For this study, per objective four, the researcher was edareassessing how
perceptions changed from the beginning of the semester to the end. Consequddiycthe

Needs Assessment process was conducted twice for objective four (Table 4).

Pearson Product-Moment Correlation Coefficient

Pearson Product-Moment Correlation Coefficient tests were used lmstacher to
explain relationships among study variables per objectives five, six, and s€&ameldtion
studies are used when we ask questions about the relationship between two variables”
(Shavelson, 1996, p. 739). Pearson’s Correlation Coefficients are also useful to desamine
define the magnitude of a relationship (Shavelson, 1996). As such, Pearson Product Moment
Correlations were used to determine if statistically significaaticglships existed between pre-
service teachers’ level of self-efficacy to teach selected mgekkills standards and their final
course grade. Also of interest to the researcher was the potential forcmseiatbetween a
teacher’s final course grade and their level of prior work experience imgeld

Davis (1971) noted that correlations between .10 and .09 are negligible, positive
associations; correlations between .10 and .29 are low, positive associatiorsyaatians

between .30 and .49 are moderate, positive associations. Correlations between .50 and .69 are
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substantial, positive associations; correlations between .70 and .99 are verypsisttng

associations, and a correlation of 1.00 is a perfect, positive correlations.

For objective five, the null hypothesis stated that in the population studied, there was no
relationship between teachers’ perceived level of confidence to teacledelettling skills
standards and final course grade: (pl= 0). Objective six stated that in the population studied,
there was no relationship between teachers’ age, sex, and perceived lelfadfb€aey to teach
selected welding skills (4P = 0). Objective seven stated that in the population studied, there
was no relationship between teachers’ final course grade and level of priomperleace in

welding (H: b= 0).

Chi Square test

Shavelson (1996) stated that, “Chi-square tests are frequently used becausedlehavi
researchers often are interested in counting the number of subjects fabipaiticular
categories” (p. 550). Chi-square tests assist researchers to determmedfiables influence
one another (Ary, Jacobs, & Razavieh, 2002). Because objective six compareahdiiaienale
teachers’ self-efficacy, the Chi-square test was employed in additioatsoRd’roduct Moment

correlation.

There are three assumptions of a Chi-square test: 1) Observations must bedientepe
that is, the subjects in each sample must be randomly and independently selddted; 2)
categories must be mutually exclusive: Each observation can appear in one and ohipene
categories in the table; 3) The observations are measured as frequencetsa{Ar2002, p.

207).
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Independent Samplégest

“The index used to find the significance of the difference between the mears of tw
samples . . . is called tiraest for independent samples” (Ary et al., 2002, p. 185). Specifically,
at-test was utilized on objective eight to compare pre-service teachatsofdechnical
knowledge in welding before and after instruction. Thest was independent because it was
“drawn independently from a population without any pairing or other relationshig&etive
two groups” (p. 185). The null hypothesis stated that the population studied, no ststistical
significant p < .05) difference existed between teachers’ level of technical knowledge of

welding before and after instruction £, = o).
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Chapter IV
Findings

Objective one sought to describe selected personal characteristicsefggeajor, prior
welding employment experience) of the pre-service agricultural edndaachers. It was found
that nearly half (46.55%) of pre-service agricultural education teachezswaemty-two years of
age or older (Table 1). Twenty pre-service teachers (34.48%) were 21 yearsavicatje
(18.96%) were 20 years old. Forty-three (74.14%) of these teachers were miateigihlthe
MCAG 3222—-Metals and Welding course is designed specifically to assistprees
agricultural education teachers, students representing other disciplmesiah in the course
for various reasons. As such, this course consisted of 39 (67.34%) pre-serviceuagricult
education teachers, three (5.17%) animal science/agricultural education dojaloée thiee
(5.17%) animal science majors, and 13 (22.41%) “other” majors. Over one half (58.62&) of t
pre-service teachers had no former welding employment experience. T2@&8%) pre-
service teachers had up to two years of welding employment experiencedtivetivaen two
and three years of experience, and 10 (17.24%) had over three years of welding employm

experience.
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Table 1

Personal Characteristics of Pre-Service Agricultural Education TeachersMgesg)

Characteristic

f

%

Age by Categories
20 Years of Age
21 Years of Age
22+ Years of Age
Sex
Male
Female
Academic Major

Agricultural Education

Animal Science/Agricultural Education Double Major

Animal Science
Other

Employment Experience
No Experience
Less Than 1 Year
1to 2 Years
210 3 Years

3+ Years

11

20

27

43

15

39

13

34

10

18.96

34.48

46.55

74.14

25.86

67.34

5.17

5.17

22.41

58.62

10.34

10.34

3.57

17.24
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Objective two sought to compare pre-service agricultural education te’aperceived
level of self-efficacy to teach selected welding skills standards beafdrafter instruction.
Twenty-six skills standards encompassing seven constructs wergeassBse-service teachers
experienced a positive perceived increase of teacher self-efficpeyf@rming all skills
standards from the beginning of the semester to the end (Table 2). Specitieally/found that
the skills standard in which pre-service teachers experienced thesgesateint of perceived
growth from prior to instruction to the end of instruction was “proper surfacanatsm for
brazing” (+2.12). Skills standards in which teachers gained between 1.50 and 1.73 points of
growth contained “advantages and disadvantages of brazing” (+1.73), “the purposeg @itiMsin
in brazing” (+1.71), “safety rules for handling oxy-acetylene weldingegassd equipment”
(+1.60), “square groove butt joint welding, using shield metal arc welding inathgoition”
(+1.57), “lighting, flame adjustment and shut-down procedures of oxy-fuel weldingneeji”
(+1.50), “cutting mild steel plate at a 90 degree angle, using an oxy-fuel tedcb0f, and

lighting flame adjustment and shut-down procedures of oxy-fuel welding equipnebd)+

There were 14 skills standards in which pre-service teachers increasedrb&tO0 and
1.49 points of efficacy throughout the semester-long course. An improvement of one point on a
five point scale would be the equivalent of survey participants moving from “no cocditien
“below average confidence” or from “above average confidence” to ‘toghfidence.” These
14 skills standards consisted of “electrode identification and selection” (+1d&)ual
operation of a plasma cutter” (+1.45), “T-joint fillet welding, using shieldairet welding in
the flat and vertical up position” (+1.39), “cutting shapes in mild steel plate, usiagraal
cutter” (+1.38), “orange peel cutting of mild steel pipe, using a plasma cutiry-duel torch”

(+1.35), “joint preparation for welding” (+1.31), “identification of major parts o geetal arc
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welding (MIG) equipment” (+1.31), “shielding gas selection and usage” (+1.31),€psetup
of equipment for oxy-acetylene cutting” (+1.21), “identification of weldingmstrsuch as
improper travel speed and excessive arc length” (+1.19), “cutting a holedisteel plate, using
an oxy-fuel torch” (+1.09), “advantages of the gas metal arc welding (MI@)owlie(+1.07),

“slag chipping (weld cleaning)” (+1.06), and “weld testing for streragtd defects” (+1.00).

Additionally, there were five skills standards in which pre-service teach®wed less
than a 1.00 point increase in efficacy. These standards comprised a gosititke in teacher
self-efficacy and consisted of “welding equipment settings, such as wed,spmperature, and
polarity, (+0.94), “selection of personal protective equipment (PPE) for weldifg? g},
“appropriate eyewear selection for welding” (+0.70), “organization and maintenbaadean

and safe work area” (+0.62), and “selection and use of fire extinguishers” (+0.57)

Pre-service teachers experienced perceived gains in selfegfboaall 26 skills
standards of +0.57 or greater. Further, these teachers also experienagdggeses on all
seven constructs. The greatest amounts of perceived gains were documentedrfgr Bra
(+1.86), Manual Arc Welding (+1.48), and Oxy-fuel (+1.44), respectively. The construc
receiving the least amount of overall perceived gain in teacher seti@ffivas Welding Safety

(+0.67).
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Table 2

Comparison of Teacher Efficacy to Teach Selected Welding Skills Standard Prior to and End-of-
Instruction

PP EP
Mean
Construct M SD M SD Differences
Welding Safety
Selection and use of fire 3.59 1.17 416 0.99 +0.57
extinguishers
Selection of personal protective 3.76 1.11 455 0.68 +0.79
equipment (PPE) for welding
Appropriate eyewear selection for 4.09 1.08 479 041 +0.70
welding
Organization and maintenance ofa 3.98 1.08 460 0.65 +0.62
clean and safe work area
Welding safety composite mean 3.86 111 4.53 .68 +0.67
Welding process and procedure
Joint preparation for welding 2.88 1.33 4,19 0.80 +1.31
Weld testing for strength and 2.84 1.23 3.84 0.99 +1.00
defects
Slag chipping (weld cleaning) 341 141 447 0.73 +1.06
Welding equipment settings, such 2.78 1.26 3.72 0.95 +0.94
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as wire speed, temperature
and polarity

Welding process and procedure
composite mean

Welding knowledge

Electrode identification and
selection

Identification of major parts of
gas metal arc welding (MIG)
equipment

Shielding gas selection and usage

Identification of welding errors,
such as improper travel speed
and excessive arc length

Advantages of the gas metal arc
welding (MIG) method

Welding knowledge composite

mean

Oxy-Fuel

Safety rules for handling oxy-
acetylene welding gasses, and
equipment

Proper setup of equipment for oxy-

2.98 131
2.49 1.26
2.67 1.22

2411.17
2.67 1.29
291 1.38
2.63 1.26
2.78 1.39

2.88 1.39

50

4.05 0.87
3.98 0.76
3.98 0.87
3.72 0.98
3.86 0.98
3.98 094
3.90 91

438 0.81

4.09

+1.07

+1.49

+1.31

+1.31

+1.19

+1.07

+1.27

+1.60

0.88 +1.21



acetylene cutting
Lighting flame adjustment and
shut-down procedures of oxy-
fuel welding equipment
Oxy-fuel composite mean
Brazing
Proper surface preparation for

brazing

Advantages and Disadvantages of

brazing

The purpose of using flux in
brazing

Brazing composite mean

Manual arc welding skills

T-joint fillet welding, using shield
metal arc welding in the flat
and vertical up position

Square groove butt joint welding,
using shield metal arc
welding in the flat position

Manual arc welding composite
mean

Manual Cutting

2.86

2.84

2.21

2.24

2.34

2.26

2.59

2.50

2.55

51

1.38

1.39

1.11

1.22

1.18

117

1.28

1.29

1.29

4.36

4.28

4.33

3.97

4.05

4.12

3.98

4.07

4.03

0.89

0.86

0.91

0.97

0.89

0.92

0.89

0.93

0.91

+1.50

+1.44

+2.12

+1.73

+1.71

+1.86

+1.39

+1.57

+1.48



Orange peel cutting of mild steel
pipe, using a plasma cutter or
oxy-fuel torch

Cutting mild steel plate at a 90
degree angle, using an oxy-
fuel torch

Cutting a hole in mild steel plate,
using an oxy-fuel torch

Cutting shapes in mild steel plate,
using a plasma cutter

Manual operation of a plasma
cutter

Manual cutting composite mean

Overall composite mean

2.24

2.59

2.86

2.59

2.74

2.60

2.82

1.19

1.43

1.39

1.35

1.38

1.35

1.26

3.59

4.09

3.95

3.97

4.19

3.96

4.12

1.04

0.92

1.07

0.95

0.80

0.96

0.87

+1.35

+1.50

+1.09

+1.38

+1.45

+1.36

+1.30

Note.?P| = Pre-Instruction’End of Instruction; Scale: 1 = No Confidence, 2 = Below Average
Confidence, 3 = Average Confidence, 4 = Above Average Confidence, 5 = High Confidence

Objective three sought to compare pre-service agricultural educatibwets’ac
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perceptions of the importance to teach selected welding skills standards pndratictiae end of
instruction. Twenty-six skills standards covering seven constructs wesseds Pre-service
teachers experienced positive perceived increases on 19 skills standardsivagérss on five
skills standards, and negligible growth on three skills standards (Table&ifiGlly, it was

found that the skills standards in which pre-service teachers experienceeatestgamount of



perceived increase from pre-instruction to the end of instruction wag ckipping (weld
cleaning)” (+0.43), followed by “proper surface preparation for brazin@:38). Pre-service
teachers also experienced positive increases on the following skills s&ridgudire groove
butt joint welding, using shield metal arc welding in the flat position” (+0.25) gfazation and
maintenance of a clean and safe work area” (+0.22), “safety rules fdinigamxly-acetylene”
(+0.22), “joint preparation for welding” (+0.22), “identification of weldingoes, such as
improper travel speed and excessive arc length” (+0.21), “electrode iichidif and selection”
(+0.15), “selection of personal protective equipment (PPE) for welding” (+0.14), “ihanua
operation of a plasma cutter” (+0.14), “T-joint fillet welding, using shield haetawelding in
the flat and vertical up position” (+0.12), “advantages of the gas metal arc wgNtiGy
method” (+0.11), “identification of major parts of gas metal arc welding (Mgaipment”
(+0.09), “orange peel cutting of mild steel pipe, using a plasma cutter or oxpifti@l (+0.09),
“cutting shapes in mild steel plate, using a plasma cutter” (+0.09), “catiidgsteel plate at a
90 degree angle, using an oxy-fuel torch” (+0.07), “welding equipment sesingsas wire
speed, temperature and polarity” (+0.05), and “proper setup of equipment for oylgraee

cutting” (+0.03).

Pre-service teachers experienced a decline in perceived importance skilfs
standards. These skills standards consisted of “weld testing for stredgtefaonts” (4.43) (-
0.07), “the purpose of using flux in brazing” (4.26) (-0.05), “cutting a hole in mild sttel pl
using an oxy-fuel torch” (4.30) (-0.05), “lighting, flame adjustment and shut-downdunaseof
oxy-fuel welding equipment” (4.62) (-0.04), and “appropriate eyewear seleotiovefding”

(4.83) (-0.03).
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Pre-service teachers were negligible in their importance perceptiogecba three
skills standards. These skills standards consisted of “selection and use dfrfgaishers,”

“shielding gas selection and usage,” and “advantages and disadvantages of brazing.”

Additionally, pre-service teachers experienced positive importance pgercepreases
on all seven constructs. The greatest amount of perceived gain was observeadual ‘Ma
Welding” (+0.18) followed by “Welding Process and Procedure” (+0.15) and “Welding

Knowledge and Brazing” (+0.11), respectively.
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Table 3

Comparison of Teacher’'s Perceptions of Importance to Teach Selected Welding &kilts &t

Prior to & End-of-Instruction

PF EI°
Mean
Construct M SD M SD Differences
Welding safety
Selection and use of fire 4.76 0.57 4.76 0.51 0.00
extinguishers
Selection of personal 4.67 0.71 4.81 0.40 +0.14
protective equipment
(PPE) for welding
Appropriate eyewear 4.86 0.40 4.83 0.38 -0.03
selection for welding
Organization and 4.45 0.75 4.67 0.54 +0.22
maintenance of a clean
and safe work area
Welding safety composite 4.69 0.61 4.77 0.46 +0.08
mean
Welding process and procedure
Joint preparation for welding 4.33 0.66 4.55 0.65 +0.22
Weld testing for strength and 4.50 0.71 4.43 0.73 -0.07
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defects

Slag chipping (weld
cleaning)

Welding equipment settings,
such as wire speed,
temperature and polarity

Welding process and
procedur e composite
mean

Welding knowledge

Electrode identification and
selection

Identification of major parts
of gas metal arc welding
(MIG) equipment

Shielding gas selection and
usage

Identification of welding
errors, such as improper
travel speed and
excessive arc length

Advantages of the gas metal

arc welding (MIG)

412

4.55

4.38

4.33

4.38

451

4.34

4.28

56

0.92

0.57

0.72

0.76

0.75

0.63

0.74

0.77

4.55

4.60

4.53

4.48

4.47

451

4.55

4.39

0.63

0.70

0.68

0.60

0.68

0.60

0.71

0.77

+0.43

+0.05

+0.15

+0.15

+0.09

0.00

+0.21

+0.11



method

Welding knowledge 4.37 0.73 4.48 0.67 +0.11
composite mean
Oxy-Fuel
Safety rules for handling oxy-  4.57 0.65 4.79 0.45 +0.22

acetylene welding
gasses, and equipment

Proper setup of equipment for 4.64 0.67 4.67 0.58 +0.03
oxy-acetylene cutting

Lighting, flame adjustment 4.66 0.58 4.62 0.59 -0.04
and shut-down
procedures of oxy-fuel

welding equipment

Oxy-fuel composite mean 4.62 0.63 4.69 0.54 +0.07
Brazing
Proper surface preparation 4.16 0.89 4.54 0.66 +0.38
for brazing
Advantages and 4.17 0.88 4.17 0.88 0.00

disadvantages of brazing

The purpose of using flux in 4.31 0.88 4.26 0.74 -0.05
brazing
Brazing composite mean 421 0.88 4.32 0.76 +0.11

Manual arc welding skills
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T-joint fillet welding, using

shield metal arc welding

in the flat and vertical up

position

Square groove butt joint
welding, using shield
metal arc welding in the
flat position

Manual arc welding
composite mean

Manual Cutting

Orange peel cutting of mild
steel pipe, using a
plasma cutter or oxy-
fuel torch

Cutting mild steel plate at a
90 degree angle, using
an oxy-fuel torch

Cutting a hole in mild steel
plate, using an oxy-fuel
torch

Cutting shapes in mild steel

plate, using a plasma

4.22

4.19

4.21

4.17

4.29

4.35

4.26

58

0.86

0.93

0.89

0.98

0.86

0.79

0.85

4.34

4.44

4.39

4.28

4.36

4.30

4.35

0.76

0.63

0.69

0.74

0.67

0.73

0.72

+0.12

+0.25

+0.18

+0.09

+0.07

-0.05

+0.09



cutter

Manual operation of a plasma 4.29 0.92 4.43 0.68 +0.14
cutter

Manual cutting composite 4.27 0.88 4.34 0.71 +0.07
mean

Overall composite mean 4.39 0.76 4.50 0.64 +0.11

Note.?P| = Prior to Instruction®End of Instruction; Scale: 1 = No Importance, 2 = Below
Average Importance, 3 = Average Importance, 4 = Above Average Importancagh = H
Importance

Objective four sought to determine the need of pre-service curriculum enhanaement
welding based on perceptions (prior to and at the end of instruction) of pre-serccdtagli
education teachers, using the Borich needs assessment model. Mean Weightpdriaigcre
Scores (MWDS) were assessed across all 26 skills standards. SpgcMydDS were
calculated to determine where discrepancies existed prior to and at theirestduction. These
scores indicate areas needed for professional development; the higher ths, Mi&/Digher the
professional development need. The MWDS for all 26 skills standards were higinéo pri
instruction than they were at the end of instruction. The range of MWDS prior tactretr

(8.74 to 2.23) was larger than the end of instruction (3.77 to 0.16).

The top five highest MWDS skills standards prior to instruction were “shieldg ga
selection and usage” (MWDS = 8.74), “the purpose of using flux in brazing” (MW&323,

“proper setup of equipment for oxy-acetylene cutting” (MWDS = 8.31), “lightiag)é
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adjustment and shut-down procedures of oxy-fuel welding equipment” (MWDS = 8.27), and

“safety rules for handling oxy-acetylene welding gasses and equipmeatD@/ 8.11).

The top five highest MWDS skills standards at the end of instruction were “welding
equipment settings, such as wire speed, temperature and polarity” (MWDS = ghi&ljlifig
gas selection and usage” (MWDS = 3.25), “identification of welding errors, suctpesper
travel speed and excessive arc length” (MWDS = 2.99), “selection and urseendtinguishers”
(MWDS = 2.84), “orange peel cutting of mild steel pipe, using a plasma cutter onexipifch”

(MWDS = 2.67).

Lastly, six skills standards were consistently in the top ten in terms of MpviDSto
and at the end of instruction. These six standards consisted of “shielded gasnsatettisage”
(Rank = ior to instruction RANK = 2nd of instructiops “Proper setup of equipment for oxy-acetylene
cutting” (Rank = rior to instruction R&NK = &nd of instructiops “Safety rules for handling oxy-acetylene
welding gasses, and equipment” (Rankmm instruction RANK = 1@nd of instructiops “Orange peel
cutting of mild steel pipe, using a plasma cutter or oxy-fuel torch” (Rankisr ®instruction Rank
= Bend of instructiops - Welding equipment settings, such as wire speed, temperature and polarity
(Rank = Qrior to instruction RANK = nd of instructiop, and “electrode identification and selection” (Rank
= 1Qvrior to instruction RANK = 8nd of instructiop-  SKills standards that were in the top ten prior to
instruction and remained within the top ten at the end of instruction indicate aeelasl her

curriculum revision.

60



Table 4

Borich Needs Assessment Model

Prior to End of
Instruction Instruction
Rank MWDS Skills Standard Rank MWDS

1 8.74 Shielding gas selection and usage 2 3.25

2 8.32 The purpose of using flux in brazing 21 0.82

3 8.31 Proper setup of equipment for oxy- 7 2.18
acetylene cutting

4 8.27 Lighting, flame adjustment, and shut- 16 1.12
down procedures of oxy-fuel welding
equipment

5 8.11 Safety rules for handling oxy-acetylene 10 1.86
welding gasses and equipment

6 7.99 Orange peel cutting of mild steel pipe, 5 2.67
using a plasma cutter or oxy-fuel torch

7 7.98 Proper surface preparation for brazing 23 0.58

8 7.76 Advantages and disadvantages of 22 0.80
brazing

9 7.65 Welding equipment settings, such as 1 3.77
wire speed, temperature and polarity

10 7.59 Electrode identification and selection 8 2.10

11 7.46 Weld testing for strength and defects 6 2.46

12 7.36 Identification of major parts of gas 9 2.01

metal arc welding (MIG) equipment

13 7.25 Cutting mild steel plate at a 90 degree 18 1.05
angle, using an oxy-fuel torch

14 7.08 Cutting shapes in mild steel plate, using 17 1.12
a plasma cutter

15 6.98 Square groove butt joint welding, using 15 1.14
shield metal arc welding in the flat
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16

17

18

19

20

21

22

23

24

25

26

6.95

6.79

6.67

6.26

6.20

5.59

5.59

4.07

3.53

2.95

2.23

position

Identification of welding errors, such as
improper travel speed and excessive arc
length

T-joint fillet welding, using shield metal
arc welding in the flat and vertical up
position

Manual operation of a plasma cutter

Joint preparation for welding

Cutting a hole in mild steel plate, using
an oxy-fuel torch

Selection and use of fire extinguishers

Advantages of the gas metal arc welding
(MIG) method

Selection of personal protective
equipment (PPE) for welding

Appropriate eyewear selection for
welding

Slag chipping (weld cleaning)

Organization and maintenance of a
clean and safe work area

3

20

12

19

14

26

24

2.99

1.46

0.92

1.62

1.04

2.84

1.66

1.24

0.16

0.37

0.30

Note.®Mean Weighted Discrepancy Score (MWDS)

Objective five sought to determine the relationship between pre-servicalagsll

education teachers’ perceived level of confidence to teach selected wé&idsgtandards and

final course grade. All teachers’ end of instruction efficacy responsesaweraged in order to

create an individual mean efficacy measurement for each teacher indye Isdividual self-
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efficacy means were then averaged to create a teacher selfyefiean of means score (4.11)

for pre-service teachers in the study (Table 5).

Also pre-service teachers’ end-of-instruction class scores wer@eecaransposed, and
averaged in order to create a final course grade mean score (78.07) (Table S5tokidiating
teacher self-efficacy and final course graderthialue was .29 indicating a positive, low
relationship (Davis, 1971). However, thealue was .03, indicating that there was a statistically
significant relationshipg = .03) between the self-efficacy measurement and end—-of semester—

mean course grade of pre-service teachers. Therefore, the null hypatesegected.

Table 5

The Relationship between Teacher Self-efficacy to Teach Welding and Final Caadse G

(N =58)
Teacher Self-efficacy Final Course Grade
Grand Mean Score Mean Score r p-value
4.11 78.07 .29 .03*

*Note.p = < .05; df = 56, Scale: 1 = No Confidence, 2 = Below Average Confidence, 3 =
Average Confidence, 4 = Above Average Confidence, 5 = High Confidence

Objective six sought to determine the relationship between pre-serviceltagal education
teachers’ age, sex, and perceived level of self-efficacy to teacheskelasiding skills standards.
When comparing teachers’ age and welding self-efficacy, no relationaliphserved (Table
6). As such, the null hypothesis was accepted indicating that there was nicatatssgnificant

difference between age and welding self-efficacy.
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Table 6

Relationship Among Pre-service Teachers’ Age and Perceived Level dfiSatfydo teach

Selected Welding Skills Standards

Variable Age

Welding Self-efficacy -0.02

Because the category of sex contained two potential sub-categoriesafddemale), a
Chi-Square test was employed because Chi-Square tests are bettetosprovide more
accurate information when dealing with two frequencies. As such, when compaaghgrg
welding self-efficacy by sex, it was detected that no statistisaghificant difference was

observed (Table 7). Therefore, the null hypothesis was accepted.

Table 7

Relationship Among Pre-service Teachers’ Sex and Perceived Level dfiSatire¢o teach

Selected Welding Skills Standards

Variable Sex

Welding Self-efficacy -0.00
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Objective seven sought to determine the relationship between pre-servicagitic
education teachers’ final course grade and level of previous work experienddimgwdt was
found that there was no statistically significant relationship Q) between previous work
experience in welding and pre-service teacher’s final course grabke(@). Thus, the null

hypothesis was accepted.

Table 8

Relationship Among Pre-service Teachers’ Final Course Grade anduRr&vark Experience

Variable Previous Work Experience in Welding

Final Course Grade 0.19

Objective eight sought to compare the pre-service agricultural educatarets’ level
of technical knowledge in welding prior to and at the end of instruction. On the 100 point
examination, students averaged a grade of MF=(58.41) prior to instruction. On the same
examination at the end of instruction, students averaged a grade &fi“€7(.21). Students’
mean knowledge scores grew nearly 12 percent (11.8%) throughout the semesterd Standa
deviations remained nearly constant. However, students’ minimum and maximumgeoe
by 12 percent on prior and end-of-instruction tests, respectively. Preeseraahers
demonstrated a statistically significant increase in welding techkmoalledge o = .00) at the
end of instruction when compared to their “prior instruction” scores. Therdieraptl
hypothesis was rejected in favor of the alternative hypothesis imdjdatere was a statistically

significant difference in mean scores prior to and at the end of instruptios (05).
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Table 9

Pre-service Teachers’ Level of Technical Knowledge in Welding Before andn&truction

Range
Variable M SD Minimum Maximum
% % p-value
Prior to Instructiof 58.41 13.42 28 84 .00*
End of Instructiof 70.21 13.43 40 96

Note.Range <0 — 100%°0 — 100%p = < .05
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CHAPTER V

CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS

Purpose of the Study

The purpose of this study was twofold: 1) to determine OSU pre-service agatult
education teachers' knowledge of mechanical agricultural skills stand&tdsirto welding; 2)
to assess OSU pre-service agricultural education teachers’ percewisdleself-efficacy to

teach welding skills standards in the Oklahoma secondary agricultural meahanioglum.

Research Objectives

1. Describe selected personal characteristics (age, sex, major, eliimgvemployment
experience) of pre-service agricultural education teachers.

2. Compare pre-service agricultural education teachers’ perceived lesadf-efficacy to
teach selected welding skills standards before and after instruction.

3. Compare pre-service agricultural education teachers' perceptions ofanmgmoto teach
selected welding skills standards before and after instruction.

4. Determine the need for pre-service curriculum enhancement in weldiseg bon the
perceptions (prior to and at the end of instruction) of pre-service agraludiducation
teachers, using the Borich needs assessment model.

5. Determine the relationship between pre-service agricultural educadidmets' perceived

level of confidence to teach selected welding skills standards and fina¢ grace.
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6. Determine the relationship between pre-service agricultural educaditrets' age, sex,
and perceived level of self-efficacy to teach selected welding slahslatds.

7. Determine the relationship between pre-service agricultural educataxigets' final
course grade and level of work experience in welding.

8. Compare pre-service agricultural education teachers' level of teckmsaedge in

welding before and after instruction.

Population

The population for this study consisted primarily of pre-service agricuédrecation
teachers enrolled in MCAG 3222—-Metals and Welding at Oklahoma State Universigyfall
of 2009. A total of 58 participants completed both questionnaires, prior to and at the end of

instruction.

Research Design

The research design used in the course of this study was descriptiveiocoaklat
Researchers utilize correlations when attempting to determine #teresa and magnitude of a
relationship between two variables (Creswell, 2008). “Descriptivetgtatigesent information
that helps a researcher describe responses to each question in a datablhses aetermine
overall trends in the distribution of the data” (Creswell, 2008, p. 638). Descriptive and
inferential statistics were used in this study. Specifically, meamglasthdeviations,
frequencies, and correlations were employed to answer researclivebjegtdditionally, the
researcher utilized the Borich needs assessment model (Borich, 198@ytoimietareas in need

of welding improvement for pre-service teachers at OSU.
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The instrument used in this study consisted of three sections. Section one of the
instrument was utilized to capture pre-service teachers’ self—patamwdidence and
importance ratings on 26 welding skills standards. Section two was designeastoaertbe
welding knowledge proficiency of pre-service teachers. Finally, setirea tvas employed to
gather personal characteristic data from survey participants. Messiseof knowledge,
efficacy, and importance were collected prior to and at the end afatistr via survey research.
The researcher utilized student survey responses for efficacy and impdotaatmulate
MWDSs. MWDSs were used to determine where deficiencies existed sartthadlar

enhancement could be identified.

Data Collection

Data for this study were collected prior to and at the end of instruction inG/8222—
Metals and Welding during the fall 2009 semester. The survey instrument usedgo asses
knowledge, confidence, and importance was identical for both data collection pointgitidhe
survey was administered on August 17, 2009 to all students enrolled in the oou&®) ( The
end-of-instruction survey was administered on November 23, 2009. Only students who
completed both instruments were included in the stody%8). All skills standards utilized for
the development of the instrument were reviewed within course content; thus, norguestie

removed from the data set for the sake of maintaining accurate data.

Data Analysis

Identification of survey participants was necessary for data amatyan effort to match
each persons’ data responses prior to and at the end of instruction. To achizs this
participants were issued a confidential, random numeric identifier. Partiadentifiers

remained constant on all scantron forms throughout the duration of the study. All scamr®n f
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were delivered to the University testing and assessment cent8tatoDscanning and scoring.
The testing center uploaded initial data into Statistical Package footied Sciences (SPSS)
16.0, 17.0 and/or Microsoft Office Excel (2007). Descriptive and inferentialtgtsijse.,
means, standard deviations, frequendissts, and chi square) were used to describe and

explain relationships among study variables.

Additionally, to assess pre-service welding training needs of the potentiaétean this
study, the Borich needs assessment model was employed. The Borich nessitseags®odel is
a three step—data analysis tool that identifies the skills most needeg@vice and pre-service
training. According to the rationale developed by Borich (1980), the model servediutate
the relationship between what a teacher is able to do and what a teacher slabilgddeo.

The Borich model attempts to accomplish this feat by determining a MWD &dbroenstruct
or item in the study. For pre-service teachers involved in this study, MWB@sdetermined
by first subtracting teachers’ confidence rating from teacheitance rating for a particular
skill which yielded a Discrepancy Score. Discrepancy scores were thigplied by the mean
importance rating for the designated skill, to produce a Weighted Discyepaore. After
calculating a MWDS for each skill standard, the researcher rafikadlla standards from
highest MWDS to lowest MWDS to determine the standards which were greatestd of
further instruction (Borich, 1980). By comparing prior instruction MWDS scoresd of
instruction MWDS scores, implications could be made concerning growth caaseddurse

content, as well as identifying areas in need of further training.

Summary of Findings
The greatest majority of participants in this study were males (74.1h@&o)vere 22

years of age and older (46.55 %). Over one half of the participants (58.62 %) had no formal
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welding experiences prior to enrolling in the MCAG 3222—Metals and Welding course

Incidentally, 10 participants (17%) had three or more years of welding experie

It was concluded that the MCAG 3222—-Metals and Welding course had a positive impact
on pre-service teachers’ perceived abilities to perform welding tasks.fifiéiing supports
Bandura’s (1997) self-efficacy theory. Specifically, it can be impliettdzehers’ achieved
mastery experiences (Bandura, 1995) throughout the duration of the course, which erabled th
to feel more confident in performing all welding skills standards. As sucle thashers should
be more confident to teach these skills standards to their future studehianfiest-Moran et al.,

1998).

Conclusions

Objective 1: Describe selected personal characteristics (age, sex, ma@rwyaiding

employment experience) of pre-service agricultural education teachers.

The majority of participants in this study were male agricultural esurcatajors who
were 22 years of age and older. This finding is somewhat contradictory@éSet al’s. (2010)
study which found that “the typical school-based agricultural education studdmrneadexas

is female, 22 years of age, and from a rural community with less than 10,000 regjpleh®3’

Over one half of the participants in this study had no formal welding expepeoncé¢o
enrolling in the MCAG 3222—-Metals and Welding course. Nearly 25 percent of these
participants had between one and three years of welding experience, and lfaptst{ti7 %)
had in excess of three years of welding experience prior to taking the coursedti Based

on previous research by Knobloch and Whittington (2002) it can be assumed that teachers’
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former welding experience would be important in improving teachers’ ovevall of self-

efficacy.

Objective 2: Compare pre-service agricultural education teachers’ perceivetdeself-

efficacy to teach selected welding skills standards before and after instruction.

It was concluded that the MCAG 3222—-Metals and Welding course had a positive impact
on students’ perceived levels of confidence to perform necessary welding taskall, O
students gained 1.30 points of confidence (on a 5—point Lykert scale) on all weldisg skill
standards at the end of instruction. This finding aligns with Bandura’s (199-€ffssty
theory in that efficacy is based on experience. As such, perhaps titesgsivere able to
achieve mastery experiences (Bandura, 1995) on these welding skill standargsdhbt the
duration of the course, which enabled them to feel more confident at performingdatigvel
skills standards. As such, these teachers should be more confident at teachiskjithese
standards to their future students because efficacy leads to succeskfngtéaschannen-

Moran et al., 1998).

Prior to enrolling in MCAG 3222—-Metals and Welding, pre-service teachers vaste m
confident in their ability to perform the skills standards related to wekhfefy. Teachers were
least confident in their ability to perform skills standards related to bragingversely, at the
end of the semester, pre-service teachers remained most confident atipgrfbemvelding
safety construct. This finding contradicts numerous research studies mgghedprofessional
development needs of current agricultural education teachers in the areayof>yde &

Andreasen, 1999; Forsythe, 1983; Foster, 1986; Jarrett, 1967; McKim et al., 2010; McMahon,
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1975; Rosencrans, 1996; Saucier et al., 2010a; Saucier et al., 2010b; Strong, 1975; Swan, 1992).

At the end of the semester, students were least confident in their welding #gewle

Objective 3: Compare pre-service agricultural education teachers' perceptions of

importance to teach selected welding skills standards before and after instruction.

Pre-service teachers perceived welding safety to be the most importiestbskiard
prior to and at the end of instruction. This conclusion supports a previous finding by Slusher
(2009) who found that general farm safety was a highly sought after competegricultural
industry experts when employing high school graduates in the animal scienceyinéfusther,
pre-service teachers rated all 26 welding skills standards “abovegaVén importance. This
finding exceeds the conclusion drawn by McKim et al. (2010) who noted that “neaofytiadi
competencies [of Wyoming agriculture teachers] were determined tddsestof average

importance, nearly half of which were perceived as being of above averageamepd(p. 140).

Overall importance means from beginning to end of instruction assessshemted an
increase of +.21 points on a 5-point scale. Although this increase is not asstezperceived
change in confidence, it should be noted that importance ratings were highesrthdence
ratings for all skills standards. So, there was not as much room for growth irethisrarther,
it should be noted that the importance ratings were higher than confidencs oatiegch of the
welding skills standards throughout the duration of the course. This finding aligngresious
research by Radhakrishna and Bruening (1994) and Robinson, Garton, and Vaughn (2007) who
found that graduates typically rate items more important than they daliéy to perform

them.
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Objective 4: Determine the need for pre-service curriculum enhancemerntingy®ased on
the perceptions (prior to and at the end-of-instruction) of pre-service agriculturahgdac

teachers, using the Borich needs assessment model.

Pre-service teachers’ agricultural mechanics skill needs changetstiaiding gas

selection and usage,” “the purpose in using flux in brazing,” and “proper set up of equipment
oxy-acetylene cutting,” prior to instruction to “welding equipment settisgsh as wire speed,
temperature and polarity,” “shielding gas selection and usage,” and “idetifiof welding
errors, such as improper travel speed and excessive arc length” at tliéenstrdiction. Overall,
six skills standards remained the same throughout the duration of the courséicaigettiese

six were “shielding gas selection and usage,” “proper set up of equipment focaiyiene

cutting,” “safety rules for handling oxy-acetylene welding gassegquigpment,” “orange peel

cutting of mild steel pipe using a plasma cutter or and oxy-fuel torch,” “weldnigment
setting such as wire speed, temperature and polarity,” and “electrodei¢cdéntfand
selection.” This finding is similar to research conducted by Saucier(2040) who noted that
two of the five most pressing professional development needs consisted of helinkuagk
education student teachers in Texas make repairs to agricultural mechamiatly equipment
and practice safety in the shop while handling dangerous and hazardous materiaserHine
findings listed above refute research conducted by Johnson, Schumacher, amtl($890)

who found that agricultural mechanics laboratory management in-senmgegnaeeds of

practicing teachers in Missouri were primarily based in agricultnesdhanics safety.

Objective 5: Determine the relationship between pre-service agricultduamagion teachers'

perceived level of confidence to teach selected welding skills standards and fisal gade.
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At the end of instruction, pre-service teachers perceived themselvesabdwe “
average” in their ability to teach welding skills standards. Teacherktbuoase grade in
MCAG 3222—-Metals and Welding resulted in a “C” (78.07%), which produced a positive, low
relationship, according to Davis’s (1971) convention. Further, this finding wastistdly
significant, thus supporting Bandura’s (1997) theory of self-efficacy theat asdividual’s belief

in his or her abilities to perform a given task increases, so does that perstorisgece.

Objective 6: Determine the relationship between pre-service agricultdumagion teachers'

age, gender, and perceived level of self-efficacy to teach selected weldsgtakilards.

In reference to research objective number six, there was a low, nagédivenship that
existed when comparing teachers’ age and welding self-efficacy. Astiischnding was not
statistically significant. Therefore, it can be concluded that preegeteachers’ age and their
level of welding self-efficacy were not closely related. FurthGemcomparing sex and
welding self-efficacy, it was noted that no statistically significatdatronship existed. This
finding contradicts research by Lafferty (2004) who found that femalesmdelmpetent at

teaching various agricultural mechanics skills.

Objective 7: Determine the relationship between pre-service agricultduaagions teachers'

final course grade and level of work experience in welding.

When comparing previous work experience in welding and pre-service teaahadr’s f
course grade, no statistically significant relationship was found. This@mslinteresting as
Bandura’s (1997) theory would imply that positive experience would lead to highkr déve

performance. Knobloch and Whittington (2002) found that former teaching experience
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improved teachers’ overall level of self-efficacy. However, thisystlid not yield similar
results. Perhaps these pre-service teachers did not receive positiveresgsein their previous
work settings and thus had to “unlearn” bad habits once they enrolled in MCAG 3222 — Metals

and Welding.

Objective 8: Compare pre-service agricultural education teachers' levetiuhital knowledge
in welding before and after instruction.

It was noted that pre-service agricultural education teachers improveddbs on
their knowledge of welding by nearly 12 percent. OSU pre-service teagbetr$rom failing
the knowledge test prior to instruction to passing the same test with a gf&leabthe end of
instruction. This improvement in student achievement was determined to kealigtis
significant. As such, it can be concluded that the 16-week MCAG 3222—Metals atidyVel

course allowed students to improve their level of technical welding knowledggcsigtty.

Recommendations for Future Research

It is recommended that this study be replicated in other states. ItisSl@dlsat the
results would be similar to the findings in this study. Yet, different statd# imgemphasizing
skills other than welding. For instance, with the prominence of “green” efiexg\alternative
energy), it stands to reason that some teacher preparation programs migloidoeimy or
considering integrating alternative energy into their existing aduma to better serve students’
needs in the 21sentury. Agricultural mechanics courses are a natural “fit” for tegchi
students about alternative energy and the implications it has on agriculturdledués such,
it is important to determine what other bordering states are teachingraiervice teachers in
agricultural mechanics. Further studies should also assess ways tdena¢tgraative energy

principles into the existing agricultural mechanics curriculum at OSU.
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In that spirit, future research should assess pre-service teachers’ krevatetgelf-
efficacy to teach other agricultural mechanics content areas outside aigvelar instance,
what knowledge and level of self-efficacy do teachers possess in areas suutrete C

plumbing, and electricity? Future studies should explore these phenomena.

Future studies should also assess why these pre-service teachers reead #medant of
growth in welding safety. Former research (Saucier et al., McKi) étas indicated that
safety is always a recommendation for in-service training and profelsdensopment
workshops regarding current agricultural education teachers.Perhaps$esere most
confident in teaching the welding safety construct because they wereéxpashigh level of
safety precautions as secondary agricultural education students. Bandura (1885 atdhe
physiological and emotional states of individuals can impact a person’sfeeléye Therefore,
maybe these students have been influenced by their former teachers te aftety and are
thus more confident in their abilities to perform and teach safety. Regardtess,résearch
should explore this phenomenon more closely due to the liability associated eith saf

especially as it relates to teaching secondary students in the agalculéohanics laboratory.

Future research should also be conducted with current teachers in the fieldnongeter
their needs regarding welding skills. Specifically, this study could bieaggd with a cross-
section of teachers in the profession. Then, their results could be compared vaguliseof
this study to determine if the deficiencies of technical skills idedtifighis study are consistent
across the profession. If the responses are congruent with this stodiyigs, then wholesale

changes to the curriculum should occur.
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This group of pre-service teachers should be followed throughout the early(sfages
three years) of their career as teachers. Longitudinal data shoulcuibeuéeted which would
help researchers determine which skills teachers learn in the field anchtdaftley improve
on their deficiencies while teaching. Further, because experience leatissfficacy (Bandura,
1997; Knobloch & Whittington, 2002), it is important to identify if and when teachers become

confident in their abilities to fully master and use all agriculturalhaeics welding equipment.

Lastly, future research should be conducted on these teachers’ future simdents
determine how teacher self-efficacy affects student performancendtamce, because mastery
experience is the most effective way of creating self-efficacpdBia, 1997), it would be
important to determine if the pre-service teachers who had higher sediegfand knowledge
scores per this study were able to assist their students in achievingdndharthe-year state-
mandated examination scores as opposed to the students of teachers who had leffieacglf-

and knowledge scores.

Recommendations for Practice

Faculty at higher education institutions should be concerned about improving their
clienteles’ employability (Robinson, 2006). In this case, the clienteleitaneefsecondary
agricultural education teachers who will likely instruct students enrollegricudtural
mechanics courses. As such, it is recommended that the MCAG 3222—Metals and Welding
course be modified to focus more on “shielded gas selection and usage,” “proper setup of
equipment for oxy-acetylene cutting,” “safely rules for handling oxy-éme¢ywelding gasses
and equipment,” “orange peel cutting of mild steel pipe using a plasma cutterfuebkyrch,”

“welding equipment, such as wire speed, temperature and polarity,” and “eledeatfdation
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and selection.” These six skills should be a priority of the course due to their tapkemgr

prior to and at the end of instruction based upon students’ MWDS.

Further, because students rated all skills as “above average importancéyethall
should be retained in the MCAG 3222—-Metals and Welding course. However, the course
curriculum should be enhanced to emphasize the six previously mention skills. Then, once those
skills are satisfied, it is recommended that emphasis be placed on helping stddetifg
welding errors, such as improper travel speed and excessive arc |lasgths skill went from
being last in terms of a skill needed for curriculum enhancement prior to trstrtecthe third

most needed skill for curriculum enhancement at the end of the semester.

Because there was a statistically significant relationship betweeseprice teachers’
self-efficacy and final course grade, it is recommended that MCAG 322als\ad Welding
continue allowing student experiences in welding in an effort to increaséetred of mastery.
Perhaps these students could work in groups or teams to receive additional “aibrsandti
modeling” regarding effective welding practices. Badura (1997) noted thetimparious
learning can have on an individual’s level of self-efficacy. So, perhaps stueffictsty would

elevate higher if they worked in teams to achieve tasks.

Implications

Why is it that these pre-service teachers appear to have the lowest naedditional
information regarding safety as a construct area? Could it be these staideggke to self-
regulate? Perhaps they are overly confident in their ability to practety sanile welding.
Knobloch and Whittington (2002) found that student teachers can be overly confident in their

abilities to perform certain skills related to teaching. So, perhaps #deedeets are similar to the
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student teachers in Knobloch’s and Whittington’s study in age and maturitydedehey too
were overly confident in their abilities. Or, maybe these students areeatnifn their own
ability to practice safety but have not yet fully considered the extent thwley will have to

“model” safety to secondary students.

Another interesting finding was the fact that prior work experience did not affec
teachers’ level of self-efficacy. Why not? It would seem that througduBais (1997) self-
efficacy theory that experience would enhance self-efficacy. Pelmapgoe of experience
students received was not positive. “Unlearning” bad habits can be time cogsundi
difficult. As such, current agricultural education teachers should monitangtradtion being
offered in secondary agricultural mechanics courses in an effort to ensutedieats receive

positive experiences in welding.
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Section I: Perceived Confidence and Importance to Teach

SPECIAL CODES

Welding Skills Standards AJBICIDIEIFIGIHIILY
|
Directions: Please rate your level of confidence to teach PROLAOOPOOCOOOOOOEO
the Agricultural Power and Technology '0]o]0]Jojlo)ololololo/elololololol0)0]0)0!
Welding Technician Skills Standards and rate olololelololelolelelolololololelelolele)
their importance in the secondary agricultural EEEEOEOEEOEEEEEOEAOEOEGOEE
education curriculum. Please indicate your ggg g 8 8%%% % %g %8% % %%% g
. i .
response on this scantron form using e 42 90EOEOEOOOOOOOCOOOO®
penciip . ololololololelolelol ololelololololelole)
©]010]0[0]10]0]010]0]0]010]010]0J0I010]0)
CONFIDENCE
A B [ 4 D E
High Above Average Below No
i i Average Confidence
IMPORTANCE
A B C D E
High Much Some Low No
Importance Importance importance importance Importance * *

To teach: KIRBUOUR K X KRR KRR
Selection and use of fire extinguishers IEEEEE | +®EEEE
Selection of personai protective equipment (PPE) for welding F@EEEE | s ®EOEE
Appropriate eyewear selection for welding 1@EEE0 | OGO
Organization and maintenance of a clean and safe work area 1I®EEEE (WOEO®G
Joint preparation for welding MNEEEEE 20EOEE
Weid testing for strength and defects 1BEEOEE HTEEEEE
Slag chipping (weld cleaning) BEAEOEE (-®EOCOG
Welding equipment settings, such as wire speed, temperature & polarity TOEEEE BEEEEE

WEOEEEE 2EEEEE

Electrode identification and selection 100 |20EEEE
Identification of major parts of gas metal arc welding (MIG) equipment 273EECOE 2BWEOEE®E
Shielding gas selection and usage B5EEOEE HEECO®E
Identification of welding errors, such as improper travel speed and excessive arclength |27 @ E © @ ®)| (286 @ E ©®E)
Advantages of the gas metal arc welding (MIG) method 2@EEOO@E| (36 ®EEEOE
Proper setup of equipment for oxy-acetylene cutting 1EECEE 20EEE®E
Lighting, flame adjustment and shut-down procedures of oxy-fuel welding equipment BEOEOEE| 1EEOQ®E
BEEOOOE sPAEOEE

Proper surface preparation for brazing TEEOEE| [33@EEOEE
Safety rules for handling oxy-acetylene welding gasses, and equipment WEOEEOE WEEEO®E
Advantages and disadvantages of brazing NEEOEE 2EEEOOE
The purpose of using flux in brazing BEEEEE| HEEE®E
T-joint fillet welding, using shield metal arc welding in the flat and vertical up positions BsEEEOEE| |s@EEEE
Square groove butt joint welding, using shield metal arc welding in the flat position TEEOOE PO
Orange peel cutting of mild steel pipe, using a plasma cutter or oxy-fuel torch BWEEEOEE s1@EEEOO®E
Cutting mild steel plate at a 90 degree angle, using an oxy-fuel torch HEEEEE 20O
Cutting a hole in mild steel plate, using an oxy-fuel torch BEOEEOE| EEEOO®E
Cutting shapes in mild steel plate, using a plasma cutter BE@QEOEE s@EOO®E
Manual operation of a plasma cutter OE®OEE @EOEE
SR D EEN I EHENE)

ﬂxm XOEDENEMEHENE

0 CXOOAEARHEHRAE)

ﬁ;ﬁ)@;@@@;@ XSO

KT ORI IOrG

XpAERBUIIO

L) XNDENDE

Trans-Optic® by NCS MP78867: 2625
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Competency-Based Education: OKLAHOMA'S RECIPE FOR SUCCESS
By THE INDUSTRY FOR THE INDUSTRY

Oklahoma's CareerTech system of competency-based education uses industry professionals and certification
standards to identify the knowledge and abilities needed to master an cccupation. This industry input provides
the foundation for development of instructional materials that help prepare the comprehensively trained, highly
skilled employees demanded by our workplace partners.

TOOLS FOR SUCCESS

CareerTech relies on three basic instructional components to deliver competency-based instruction: skills
standards, curriculum materials, and competency assessments.

Skills standards provide the foundation for competency-based instruction in Oklahoma's CareerTech system.
The skills standards outline the knowledge, skills, and abilities needed to perform related jobs within an industry.
Skills standards are aligned with national skills standards; therefore, a student trained to the skills standards
possesses technical skills that make him/her employable in both state and national job markets.

Curriculum materials contain information and activities that teach students the knowledge and skills outlined
in the skills standards. In addition to complementing classroom instruction, curriculum resources provide
supplemental activities to enhance learning and provide hands-on training experiences.

Competency Assessments test the student over material outlined in the skills standards and taught using the
curriculum materials. When used with classroom performance evaluations, written competency assessments
provide a means of measuring occupational readiness.

Although each of these components satisfy a unigue purpose in competency-based education, they work
together to reinforce the skills and abilities students need to gain employment and succeed on the job.

MEASURING SUCCESS

Written competency assessments are used to evaluate student performance. Results reports communicate
competency assessment scores to students and provide a breakdown of assessment results by duty area. The
results breakdown shows how well the student has mastered skills needed to perform major job functions and
identifies areas of job responsibility that may require additional instruction and/or training.

Group analysis of student results also provides feedback to instructors seeking to improve the effectiveness of
career and technology training. Performance patterns in individua! duties indicate opportunities to evaluate
training methods and customize instruction.

TRUE To OUR PURPOSE

“Helping Oklahomans succeed in the workplace” defines the mission of Oklahoma CareefTech and its
competency-based system of instruction. Skills standards, curriculum, and assessments that identify and
reinforce industry expectations provide accountability for programs and assure CareerTech’s continued role in
preparing skilled workers for a global job market

Copyright 2006
Oklahoma Department of Career and Technology Education
All rights reserved

Printed in the United States of America by the
Oklahoma Department of Career and Technology Education
Stillwater, Oklahoma

The Oklahoma Department of Career and Technology Education does not discriminate on the basis of race, creed, color,
national origin, sex, age, veteran status, or qualified handicap.
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AGRICULTURAL POWER AND TECHNOLOGY
WELDING TECHNICIAN
SKILLS STANDARDS
Frequency and Criticality Ratings

Duty A: Maintain a Safe Work Environment

Duty B: Perform Shielded Welding

Duty C: Perform Gas Metal Arc Welding (GMAW)
Duty D: Perform Oxyfuel and Plasma Arc Cutting
Duty E: Perform Gas Tungsten Arc Welding (GTAW)
Duty F: Perform Oxyfuel Braze Welding

Frequency:  represents how often the task is performed on the job. Frequency rating scales vary for
different occupations. The rating scale used in this publication is presented below:

1 = less than once a week
2 = at least once a week
3 = once or more a day

Criticality: denotes the level of consequence associated with performing a task incorrectly. The
rating scale used in this publication is presented below:

1 = slight
2 = moderate
3 = extreme

DUTY A: Maintain a Safe Work Environment

CODE ; ; TASK : ; _F/C
A.01— | Interpret general safety information 1/3

1 « Hand signals

2« Safety colors

3 « Fire extinguisher

Y% « Emergency exits

G+ Firstaid

&+ Lifting

7+ Clothing

¢+ Eye protection
A.02 Organize/maintain a clean and safe work area 3/3
A.03 Comply with shop and equipment safety rules 3/3
A.04 Ventilate work area 2/3
A.05 Identify safety hazards 3/3
A.06 Report safety hazards in accordance with established procedure 1/3
A07 Correct safety hazards 3/3
A.08 Maintain safety devices 3/3

0D46903: Welding Technician
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A.09 Complete accident reports 1/3
A.10 Demonstrate knowledge and use of MSDS 1/3
DUTY B: Perform Shielded Welding
CODE TASK F/C
B.0O1 Make a pad in the horizontal position 3/3
B.02 Make a multiple pass T-joint fillet weld in the horizontal position 2/3
e Test the prepared coupon
B.03 Make a square groove butt joint weld in the horizontal position 3/3
B.04 Make a pad in the vertical up position 2/2
B.05 Make a T-joint fillet weld in the vertical up position 3/3
s Test the prepared coupon
B.06 Make a square groove butt joint weld in the vertical down position 3/3
s Test the prepared coupon
B.07 Make a pad in the overhead position 1/2
B.08 Make a iap joint fillet weld in the overhead position 1/2
»  Test the prepared coupon
B.09 Make a single V-groove butt joint weld in the flat position and test 2/3
e Test the prepared coupon
B.10 Make a single V-groove butt joint weld in the horizontal position and test 2/3
+ Test the prepared coupon
B.11 Make a single V-groove butt joint weld in the vertical up position and test 2/3
B.12 Make a single V-groove butt joint weld in the overhead position and test 1/2
B.13 Identify and interpret welding symbols 3/3
B.14 Prepare joints for welding 3/3
B.15 — Demonstrate knowledge of common welding principles 3/3
| = Equipment material selection
e Testing welds
3« Fluxchipping
4 o Heat
T+ Weld defects
£, *  Rod identification and selection
B.16 Identify characteristics of a good weld 3/3
DUTY C: Perform Gas Metal Arc Welding (GMAW)
CODE TASK F/C
C.01— | Set up and shut down GMAW equipment using correct safety precautions 3/3
1 « Identify the major parts of GMAW equipment
@+ Shielding gases and their uses
3« Power sources for GMAW
C.02 Construct a multiple pass T-joint fillet weld in the horizontal position with short arc 2/3
C.03 Construct a square groove butt joint in the flat position with short arc 33
C.04 Construct a square groove butt joint in the horizontal position with short arc 3/3
C.05 Construct a square groove butt weld in the vertical up position with short arc 3/3
C.06 Construct a square groove butt weld in the overhead position with short arc 1/1
0D46903: Welding Technician
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C.07 Construct a T-joint fillet weld on mild steel in the horizontal position with short arc 3/3
C.08— | Demonstrate knowledge of terms associated with the GMAW process 3/3
» Spray arc
e Advantages of the GMAW process
3 « Most common application of the GMAW process
Cc.09 Identify factors to consider when selecting filler wire for the GMAW process 2/3
C.10 Identify common welding mistakes 3/3
C.11 Identify the characteristics of a good weld 3/3
o Effects of electrode wire stickout on volts and amps
C.12 Identify and interpret welding symbols 3/3
C.13 Use proper safety procedures for usage, storage, and transportation of bottled gas 3/3
DUTY D: Perform Oxyfuel and Plasma Arc Cutting
CODE TASK F/C
D.01 Set up equipment for oxyacetylene cutting 3/3
D.02 Turn on, light, adjust to a neutral flame, and turn off oxyacetylene cutting 3/3
equipment
D.03 Make ninety degree cuts on mild steel and restart a cut 3/3
D.04 Make flame-beveled cut on mild steel plate 1/2
D.05 Cut hole in mild steel 3/3
D.06 Cut orange peel 2/2
D.07 Lay out pattern on mild steel plate 2/2
D.08 Perform safety inspections of equipment and accessories 3/3
D.09 Make minor external repairs to equipment and accessories (preventative 3/3
maintenance only)
D.10 Set up for manual plasma arc cutting operations on plain carbon steel, aluminum, 2/2
and stainless steel plate
D.11 Operate manual plasma arc cutting equipment 3/3
D.12 Perform shape cutting operations on plain carbon steel, aluminum, and stainless 3/3
steel plate
D.13 Demonstrate knowledge of safety rules for handling oxygen, welding equipment, 3/3
welding gases, and oxyfuel welding equipment
DUTY E: Perform Gas Tungsten Arc Welding (GTAW)
CODE S TASK F/C
E.01 Set up and shut down GTAW equipment using correct safety precautions 3/3
E.02 Identify and interpret welding symbols 3/3
E.03 Use proper safety procedures for usage, storage, and transportation of bottled gas 3/3
E.04 Demonstrate knowledge of terms associated with the GTAW process 3/3
e Spray arc
E.05 Identify common welding mistakes 3/3
E.06 Identify the characteristics of a good weld 3/3
E.07 Construct a multiple pass T-joint fillet weld in the horizontal position 2/3

0D46903: Welding Technician
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E.08 Construct a square groove butt joint in the flat position 3/3
E.09 Construct a square groove butt joint in the horizontal position 3/3
E.10 Construct a square groove butt weld in the vertical up position 3/3
E.11 Construct a square groove butt weld in the overhead position 11
E.12 Construct a T-joint fillet weld with aluminum in the horizontal position 3/3
E.13 Demonstrate knowledge of proper surface preparation for GTAW welding 2/2
» Removing oxides from a clean metal surface

DUTY F: Perform Oxyfuel Braze Welding

CODE TASK F/C
F.01 Braze weld a square groove butt joint 1/3
F.02 Braze weld a lap joint 1/3
F.03 Braze weld a tee or fillet joint 1/2
F.04 = | Demonstrate knowledge of terms associated with oxyacetylene braze welding 2/2

I « Identify advantages and disadvantages of braze welding
A « Differences between braze and fusion welding
3 o Purposes for using flux
F.05 Demonstrate knowledge of proper surface preparation for braze welding 2/2
F.06 Describe the reactions of molten bronze when the temperature of the base metal is 2/2
too hot, too cold, and correct

F.07 Use proper safety procedures for usage, storage, and transportation of bottled gas 3/3
F.08 Demonstrate knowledge of safety rules for handling oxygen, welding equipment, 3/3

welding gases, and oxyfuel welding equipment

0D46903: Welding Technician
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SIDE 1

LAST NAME (Space) FIRST NAME (Space) M. GENERAL PURPOSE - ANSWER SHEET
SEE IMPORTANT MARKING INSTRUCTIONS ON SIDE 2
QO0O0OCO0O00OOOO0O0OOOOLOOOO TF TF TF TF TF
ODOOEEEOOEOEOEOOOEOOEOOOE®E®® ABCDE ABCDE ABCDE ABCDE ABCDE
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1

2)

3)

4)

5)

6)

7)

Section Il: Welding Knowledge Test

Directions: Please select the best answer for each question and record your response on the
scantron form provided.

Select the true statement about hazards.

a) If recommended procedures are followed, a shop will be free of hazards.

b) To provide a safe learning environment the risk associated with hazards must be maintained at an
acceptable Jevel,

¢) Elimination of hazards is the only tool for managing risks.

d) None of these are true.

Select the true statement about personal protective equipment (PPE).

a) Using the correct PPE will eliminate the risks associated with the hazard.

b) Wearing PPE has no affect on accident rates,

) Using the appropriate PPE will reduce the risks associated with a hazard.

d) Wearing PPE should be enforced for all new employees, but optional for experienced employees.

A type "A" fire extinguisher is recommended for extinguishing what type of fire?
a) Ordinary consumables (paper, wood, etc.)

b) Electrical Fire

c) Combustible metals (Phosphorus, Magnesium)

d) Grease and Oil

Please select the most appropriate response in regard to welding cylinder safety?
a) Keep oil and grease away from cylinders

b) Always secure upright cylinders

c) Never lift cylinders by their caps

d) All of these are true

It is an acceptable practice to light an oxy-acetylene torch with a butane lighter.

a) True

b) False

The common name for the shiclded metal arc welding process is arc welding.
a) True

b) False

Which one of the following responses is not one of the five types of welds?
a) Surface

b) Groove

c) Butt

d) Slot
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8) Which one of the following types of electrodes should be used when completing welds with a shielded metal arc
welding machine in the overhead position?

a) Fill-freeze

b) Fast-freeze

c) Fast-fill

d) Low hydrogen

9) Inthe American Welding Society electrode classification system, the first two numbers printed on the electrode
indicate ?

a) Welding position
b) Types of coating and current
c) Tensile strength
d) The flux constituents
10) The slag that forms on a shielded metal arc weld is a byproduct of the electrode and serves no useful purpose.
a) True
b) False
11) Inthe metal transfer process the molten metal droplets are smaller in diameter than the
welding wire.
a) Short circuiting
b) Spray arc
c) Globular
d) Pulse
12) A common problem of gas metal arc welding machines is erratic wire feed.
a) True
b) False
13) Mig welders are considered to have a continuous electrode.
a) True
b) False
14) A MIG welder will have controls or mechanisms to adjust the ?
a) Feed roll tension
b) Spool over-run
c) Feed roll groove size
d) All of these mechanisms

15) When a gas metal arc welder is changed from .030 wire to .045 wire, no other machine components need to be
changed.

a) True
b) False

16) When using a plasma arc cutting system it is very important to
a) Hold the torch at the correct angle
b) Insure the compressed gas flow and pressure is correct
<) Maintain the correct standoff
d) Follow all of these procedures
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17) A controls the flow of gas at the handle of an oxy-fuel torch.

a) Flow regulator
b) Striker
c) Hand Valve
d) Pressure regulator
18) The primary cause of an oxy-acetylene flashback is
a) Touching the tip to the work
b) A clogged tip
c) An excessive work distance
d) An oversized tip

19) Oxy-fuel flame cutting is most appropriate to cut which of the following materials
a) Copper
b) Aluminum
c) Stainless steel
d) Mild and alloy steel
20) Whenever a cylinder on an oxy-fuel system is changed, the connections should be checked for leaks
by .

a) Passing a flame around the connection
b) Holding your hands close to the connection
c) Using soapy water
d) Any of these methods would be appropriate
21) Brazing can be used to join some dissimilar metals that cannot be joined by fusion
welding.
a) True
b) False
22) What happens if a brazed joint is overheated?
a) The metal becomes more active
b) The metal becomes too viscous
c) Nothing happens if the joint is cooled quickly
d) The zinc may burn out of the filler material
23) Which of the following, is (are) required to achieve sound brazed joints.
a) Correct Joint design
b) Clean surfaces
c) Correct filler metals
d) All of these conditions
24) The primary function of an oxy-fuel regulator is to ?
a) Control the flow of gasses
b) Maintain a constant gas working pressure
c) Control both the pressure and flow of the welding gasses

d) None of these is a primary function

25) In the oxy-fuel process, a brazing filler rod should melt from the heat of the metal not the heat of the flame.
a) True
b) False
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Section lll: Background Information

26) How old are you?

a) 18
b) 19
c) 20
d) 21
e) 22 or older

27) What is your Gender?
a) Female
b) Malc

28) What is your college GPA?

a) 4.0
b) 3.0-3.99
c) 2.0-2.99

d) 0.0-1.99

29) What is your college classification?

a) Graduate student

b) Senior (94 or more credit hours)
c) Junior (60-93 credit hours)

d) Sophomore (29-59 credit hours)
€) Freshman (28 credit hours or less)

30) What is your academic major at OSU?

a) Agricultural Education

b) Animal Science

c) Agricultural Education-Animal Science Double Major
d) Industrial/Civil Engineering

e) Other

31) Have you previously completed; welding or metal fabrication courses while you were in high school?
a) Yes
b) No
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32) How many years of welding or metal fabrication courses did you complete in high school, or at a career-tech
center while attending high school?

a) 0
b) 1
c) 2
d) 3
e) 4 or more

33) Are you a certified welder?
a) Yes
b) No

34) Indicate how many years of work experience you have in any of the following areas: welding, metal fabrication,
metal design, metallurgy, metal shop management.

a) No work experience
b) Less than one year
c) 1 to 2 years

d) 2to 3 years

e) More than 3 years

35) Have you ever competed in a competitive event which involved welding? (mark all which apply to you)

a) Yes, I participated in a welding competitive event in agricultural education (FFA)

b) Yes, I participated in a welding competitive event in 4H.

c) Yes, I participated in a welding competitive event through a career & technology program.

d) Yes, I participated in a welding competitive event, in a program other than the examples
listed above.

€) NO, T have never participated in a welding competitive event.
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APPENDIX D
PERCENT DIFFICULTY MEASURES FOR WELDING KNOWLEDGE FROM

PILOT TEST #1 DATA
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MCAG3222 LILEIBY Page 2

Number of Students = 5 * Indicates the correct response

SECT. 001 1 A *B C D E OMITS DIFFICULTY = 60.000%
2 3 0 0 0 0 DISCRIMINATION = 1.035
SECT. 001 2 A *C D E  OMITS DIFFICULTY = 80.000%
1 0 4 0 0 0 DISCRIMINATION = 0.715
SECT. 001 3 *A B Cc D E OMITS DIFFICULTY = 100.000%
5 0 0 0 0 0 DISCRIMINATION = 0.000
SECT. 001 4 A B [ *D E  OMITS DIFFICULTY = 60.000%
1 0 0 3 0 1 DISCRIMINATION = 0.106
SECT. 001 5 A *B c D E OMITS DIFFICULTY = 100.000%
0 5 0 0 0 0 DISCRIMINATION = 0.000
SECT. 001 6 *A B c D E  OMITS DIFFICULTY = 100.000%
5 o] 0 0 0 0 DISCRIMINATION = 0.000
SECT. 001 7 A B *C D E OMITS DIFFICULTY = 0.000%
0 1 0 4 0 0 DISCRIMINATION = 0.000
SECT. 001 8 A *B c D E OMITS DIFFICULTY = 20.000%
0 1 3 1 0 0 DISCRIMINATION = 0.747
SECT. 001 9 A B *C D E OMITS DIFFICULTY = 40.000%
0 2 2 1 0 0 DISCRIMINATION = 0.955
SECT. 001 10 A *B c D E  OMITS DIFFICULTY = 40.000%
3 2 0 0 0 0 DISCRIMINATION = 0.955
SECT. 001 11 A *B c D E  OMITS DIFFICULTY = 80.000%
0 4 1 0 0 0 DISCRIMINATION = 0.552
SECT. 001 12 *n B o] D E OMITS DIFFICULTY = 40.000%
2 3 0 0 0 0 DISCRIMINATION = 0.424
SECT. 001 13 *A B C D E OMITS DIFFICULTY = 100.000%
5 0 0 0 0 0 DISCRIMINATION = 0.000
SECT. 001 14 A B c *D E OMITS DIFFICULTY = 100.000%
0 0 0 5 0 0 DISCRIMINATION = 0.000
SECT. 001 15 A *B c D E OMITS DIFFICULTY = 100.000%
0 5 0 0 0 0 DISCRIMINATION = 0.000
SECT. 001 16 A B o] *D E OMITS DIFFICULTY = 100.000%
o] 0 0 5 0 0 DISCRIMINATION = 0.000
SECT. 001 17 A B *C D E OMITS DIFFICULTY = 40.000%
2 0 2 1 0 0 DISCRIMINATION = 0.955
SECT. 001 18 A *B c D E  OMITS DIFFICULTY = 0.000%
5 0 0 0 0 0 DISCRIMINATION = 0.000
SECT. 001 19 A B c *D E OMITS DIFFICULTY = 100.000%
0 0 0 5 0 0 DISCRIMINATION = 0.000
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MCAG3222 LILEIBY page 1

COURSE NUMBER: MCAG3222

SECTION NUMBER:

INSTRUCTOR: LILEIBY

MULTIPLE TESTS? NO

NUMBER OF QUESTIONS: 25

STARTING QUESTION NUMBER: 1

ENDING QUESTION NUMBER: 25
ALPHABETIZE STUDENTS? YES

PRINT INDIVIDUAL STUDENT SHEETS? NO
DATA SET NAME: Leiby_Pilot 1.dat

The Scoring Key used for this exam:
BCADBACBCBBAADBDCBDCADDSBA

Questions 1 - 25: 1.000 pt each
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APPENDIX E
PERCENT DIFFICULTY MEASURES FOR WELDING KNOWLEDGE FROM

PILOT TEST #2 DATA
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MCAG3233 LILEIBY

COURSE NUMBER: MCAG3233

SECTION NUMBER:

INSTRUCTOR: LILEIBY

MULTIPLE TESTS? NO

NUMBER OF QUESTIONS: 25

STARTING QUESTION NUMBER: 1

ENDING QUESTION NUMBER: 25
ALPHABETIZE STUDENTS? YES

PRINT INDIVIDUAL STUDENT SHEETS? NO
DATA SET NAME: leiby_pilot 2.dat

The Scoring Key used for this exam:

BCADBACBCBBAADBDCBDCADDBA

Questions 1 - 25: 1.000 pt each
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APPENDIX F
WELDING KNOWLEDGE & CONFIDENCE

PRE-SURVEY ORAL INSTRUCTIONS
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Welding Knowledge & Confidence Pre-Survey Instruction

First and foremost let me say thank you for agreeing to help by taking today's survey.
Please note that your participation in this survey is completely voluntary and you are at no point
obligated to complete the survey. You are free to leave the study at any time without concerns
of repercussions. (Please note if you are filling out this survey during class time and you opt not
to participate in the study, you may be asked to complete an alternative assignment similar in
length and difficulty to the original survey.) Your decision to participate in the study does not
affect your course grade nor will it affect any future course grade.

In the research you are about to assist, data will be collected using, a survey. The
Welding Knowledge and Confidence Survey is broken into three parts. In section one you will be
provided a skill standard for welding and asked to rate your confidence to teach a given welding
skill standard.

For example you may be provided with the skill standard: "Selection and use of fire
extinguishers." At this point | would like you to rate your confidence to teach "Selection and
use of fire extinguishers." On the answer sheet provided, | would like you to rate your
confidence to teach... on a scale of "A-F." "A" meaning you have no_confidence to teach a given
standard and" E" meaning you are highly confident in your ability to teach a given skill standard.

In the latter half of section one you will be asked to provide your opinion concerning the
importance of a skill standard in the curriculum. You will be asked to rank your perceived
importance on a scale from "A-F" similar to the one described earlier where "A" indicates a
standard of "No Importance” and "F" indicates a condition of high perceived importance.

Section 2 will be based as a multiple choice welding knowledge test. | understand you
may not know all of the answers in this section, however, please make all efforts possible to
select the most correct answer in your opinion.

Section 3 is your opportunity to provide some information about you. In this section we
will ask you some background information questions just to gain a better idea about the
population of individuals which we are surveying.

Finally, - Please fill out the survey.
-Please fill out the survey completely.
-Please answer all questions accurately and honestly.
-Know that there is no time limit.
-Once again thank you for your assistance.

-If you have any questions in regard to the study or survey please let me know
and | will do my best to answer your question.

2800104 Brian Leiby
_leézp

260423
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APPENDIX G INSTITUTIONAL REVIEW BOARD APPROVAL LETTER

Oklahoma State University Institutional Review Board

Date: Monday, July 20, 2009
IRB Application No  AG0922
Proposal Title: A Study of Pre-Service Agricultural Education Students: Knowledge of

Welding and Self Efficacy to Teach Welding

Reviewed and Exempt
Processed as:

Status Recommended by Reviewer(s): Approved Protocol Expires: 7/19/2010

Principal

Investigator(s):

Brian L. Leiby James Leising

4424 W._ McElroy 139 Ag Hall
Stillwater, OK 74074 Stillwater, OK 74078

The IRB application referenced above has been approved. It is the judgment of the reviewers that the
rights and welfare of individuals who may be asked to participate in this study will be respected, and that
the research will be conducted in a manner consistent with the IRB requirements as outlined in section 45
CFR 46.

[Eg./The final versions of any printed recruitment, consent and assent documents bearing the IRB approval
stamp are attached to this letter. These are the versions that must be used during the study.

As Principal Investigator, it is your responsibility to do the following:

1. Conduct this study exactly as it has been approved. Any modifications to the research protocol
must be submitted with the appropriate signatures for IRB approval.

2. Submit a request for continuation if the study extends beyond the approval period of one calendar
year. This continuation must receive IRB review and approval before the research can continue.

3. Report any adverse events to the IRB Chair promptly. Adverse events are those which are

unanticipated and impact the subjects during the course of this research; and

4. Notify the IRB office in writing when your research project is complete.

Please note that approved protocols are subject to monitoring by the IRB and that the IRB office has the
authority to inspect research records associated with this protocol at any time. If you have questions
about the IRB procedures or need any assistance from the Board, please contact Beth McTernan in 219
Cordell North (phone: 405-744-5700, beth.mcternan@okstate.edu).

Shelia Kennison, Chair
Institutional Review Board
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