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Bishop, Matthew J. An Assessment of Electrical Apprenticeship Paid Related Instruction in 

the Midwest Technical College System Based on Situated Learning Theory 

Abstract 

For over a century in the United States, apprenticeship has been a highly successful staple for 

training workers going into construction occupations, manufacturing skilled trades, and service 

industries.  Underpinning the apprenticeship model since its inception, situated learning theory 

centers around a skilled master providing on-the-job training paired with classroom instruction.  

While a significant amount of research has been conducted on situated learning, little is known 

about how current instructors of electrical apprenticeship in a Midwest Technical College 

System are currently implementing situated learning techniques in their classrooms and 

academic activities.  This study addressed whether key components of situated learning theory 

are applied in the creation and facilitation of electrical apprenticeship curricula.  Respondents of 

the study were asked to rate their use of situated learning practices in the creation of their 

curricula and within their classrooms.  The results showed that most apprenticeship instructors 

do well at providing instruction that provides authentic contexts and access to content experts, 

but there is room for improvement in providing activities that integrate adult learning principles. 
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Chapter I: Introduction 

Apprenticeship in the Midwest state in this study is a structured system of training 

designed to prepare individuals for skilled occupations such as electricians, operating engineers, 

carpenters, plumbers, and millwrights.  This training model works to meet the need for skilled 

trade workers by using existing experience and knowledge of veteran tradesman.  While on-the-

job training represents approximately 90% of an apprentice's learning, the remaining 10% is 

done through required, paid-related instruction (PRI).  This PRI instruction serves as the 

classroom component in the training process.  Since 1911, the Midwest Technical College 

System (MTCS) has been tasked with providing the PRI to apprentices (Midwest State 

Department of Workforce Development, n.d.).  PRI grade, attendance, and outcome expectations 

of apprentices are similar to the expectations for other students pursuing post-secondary 

education at technical colleges. 

While apprenticeship itself dates back thousands of years, its tenets of learning and 

acquisition of knowledge have remained the same.  The apprenticeship model has strong ties to 

situated learning theory.  Where many traditional classrooms use activities that view knowledge 

as abstract and out of context, situated learning views knowledge as a function of the activity, 

context and culture in which it occurs, or in which it is “situated” (Lave, 1988).  This means 

apprenticeship training should still today, as it has for thousands of years, be incorporating 

curriculum and delivery design such as authentic contexts, collaboration and problem solving, 

with access to master-level tradesmen.  In its ideal form, situated learning should serve as the 

template for instructional design considerations done in a deliberate manner.   

However, achieving an ideal form of situated learning can be a challenge.  Electrical PRI 

instructors are often hired with minimal training or classroom experience (M. Bishop, personal 
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communication, February 1, 2016).  Qualifications for teaching PRI are relatively standard 

throughout the MTCS.  A typical hiring requirement of at least 15 years of relevant trade 

experience, plus a State Master’s license and a bachelor’s degree is required (Midwest Technical 

College, 2016).  Trade knowledge and expertise are valued more in the hiring process than 

teaching ability.  All technical colleges in the MTCS offer or mandate a vast array of 

professional development to assist in advancing fundamental teaching skills after hiring.  

Although there is a great quantity of professional development, much of it is designed with the 

traditional associate degree-level instructor in mind.  Therefore, a new instructor is challenged 

with learning the culture of their new college, how to relate to students, and how to teach.  These 

demands could result in the basic underpinnings of apprenticeship being left behind.   

While a significant amount of research has been conducted on situated learning, along 

with technical college professional development and teaching methodologies, little is known 

about how current instructors of electrical PRI in the MTCS are currently implementing situated 

learning techniques in their classrooms and academic activities.  Therefore, there is a need to 

develop a modest line of inquiry that seeks to answer whether or not today’s apprenticeship 

instructors are applying situated learning techniques to their curriculum and delivery.  

Statement of the Problem 

Apprenticeship PRI provided through the MTCS is responsible for creating the workforce 

of tomorrow in the construction, industrial, and service electrician trades.  There are a great 

number of studies dedicated to situated learning theory and how it should underpin the 

apprenticeship PRI model.  However, little is known about the frequency in which instructors of 

PRI actually apply these principles to their development and delivery of PRI curriculum. 

Consequently, there is a need to gather and present information about the ways in which situated 
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learning theory principles are being applied to today's electrical PRI instructional settings.  

Therefore, this study was designed to identify whether the key components of situated learning 

were still being applied to the creation and facilitation of electrical PRI curriculum.  Specifically, 

this study was conducted to answer the following questions:  

1. To what extent are current electrical apprenticeship programs in the MTCS providing 

activities in PRI that provide authentic contexts?  

2. To what extent are current electrical apprenticeship programs in the MTCS providing 

PRI that provides access to content experts?   

3. To what extent are current electrical apprenticeship programs in the MTCS providing 

activities in PRI that integrate adult learning principles?  

Purpose of the Study 

The purpose of this study was to identify whether the key components of situated 

learning were still being applied to the creation and facilitation of electrical PRI curriculum in 

the MTCS.    

Assumptions of the Study 

In regard to this study, the following assumptions exist: 

1. The basic tenets of apprenticeship learning incorporate authentic contexts of situated 

learning theory.  

2. The MTCS is an appropriate system to study for this purpose as all of the 

Midwestern’s state-indentured PRI is facilitated through the MTCS. 

3. Apprenticeship instructors have the skills to effectively utilize situated learning 

techniques in their teachings. 

4. Participants will answer honestly.  
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5. Best practice for electrical apprenticeship PRI instruction is through the use of 

situated learning theory.   

6. All electrical apprenticeship PRI instructors should be incorporating situated learning 

theory into their practices.  

Definition of Terms 

 For the purpose of better understanding this research study, the following terms have 

been identified and defined: 

Access to content experts.  In this context, access to content experts is the ability of the 

apprentice to not only work side-by-side with a trade master, but also have expert-level 

instructors and demonstrators in front of them facilitating their PRI instruction.  Examples 

include instructors possessing minimum-level credentials such as the Midwest State Master's 

licenses and instructors incorporating personal experiences into instruction. 

Authentic context.  Authentic context is the use of tasks in the learning setting of 

apprenticeship PRI that reflect the situations in which knowledge will be used outside of the 

classroom, including: using real-world lab situations, simulated state exams, collaboration as a 

group, embedded assessments, reflection, and the providing of feedback to each other. 

Facilitation of adult learning principles.  Facilitation of adult learning principles is 

providing learning tasks in the PRI setting that incorporate such strategies as collaboration, 

coaching, the promotion of reflection, and the use of embedded assessments. 

General electrical knowledge and skills.  General electrical knowledge and skills are 

the electrical trade-specific tasks and aptitudes that need to be successfully learned to become a 

journeyman-level electrician.  For the purpose of this research, this will include tasks or activities 



14 

such as: conduit bending, conductor pulling, trade-specific terminology, motor terminations, and 

trade-specific tool use.   

General electrical theory.  General electrical theory is the study of the basics of 

electrical philosophies, including how it is produced, measured, and used.  For the purpose of 

this study, it will include tasks or learning activities such as: learning of Ohm’s Law or solid 

state devices, DC theory, or AC theory.  

Motor controls and automation.  Motor controls and automation are components of 

instruction related to the controlling and power wiring of a motor, or a programmable logic 

controller (PLC), variable frequency drive (VFD), sensors, or human-to-machine-interfaces 

(HMI).  For the purpose of this research, this will include learning tasks or activities that include 

any of these apparatuses.   

National electrical code.  The national electrical code is the document that describes and 

sets all standards for the electrical trade, and is the basis of state credential exams.  For purpose 

of this research, national electrical code tasks or activities are those that deal directly with this 

document, and could include such items as: mock state exams, simulated code 

problems/situations, or example code questions to be solved by students.  

Limitations and Delimitations of the Study 

The researcher acknowledges the following as limitations (external) and delimitations 

(internally imposed by the researcher) of this research: 

1. The study was conducted in a unique 16 technical college system, thereby potentially 

limiting the generalizability of the research outside of the system.   

2. Survey responses collected by the study were subject to self-reporting, thereby posing 

a risk of participant bias.  
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3. Participation in the study was voluntary and may not be a true representation of the 

sample population.  

4. Researcher experience comes from teaching electrical PRI for seven years at two 

separate technical colleges within the MTCS.  While every effort was made to 

prevent bias, the author understands some personal bias may be present.  

Organization of Thesis 

This study was designed and conducted to achieve the goal of identifying whether the key 

components of situated learning were still being applied to the creation and facilitation of 

electrical PRI curriculum in the MTCS.  A review of the related literature was conducted.  

Chapter Two of this paper contains the review of the literature including information about the 

background of apprenticeship PRI and situated learning.  Literature on situated learning theory 

and the four sub-categories of electrical apprenticeship PRI are also presented in Chapter Two.  

For purposes of this research, the focus of situated learning was on providing authentic contexts, 

access to expert performances and demonstrations, and the use of adult learning techniques. 

Information about this descriptive study using a survey methodology is presented in 

Chapter Three.  Included in the discussion of the methodology is information about the 

participants and the instrumentation.  The research design for the study is also described in 

Chapter Three, along with information about the data collection procedures, and the data analysis 

procedures. 

The results of the survey are presented in Chapter Four according to each of the research 

questions of the study and each of the four sub-categories of electrical apprenticeship PRI 

including: a) general electric theory, national electric code, c) general electrical trade knowledge, 

and d) motor controls and automation.  A summary of this study, along with and the conclusions, 
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implications and recommendations for practice, and recommendations for future research are 

presented in Chapter Five.  
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Chapter II: Literature Review 

Based on this researcher’s experience of teaching electrical apprenticeship PRI at two 

separate technical colleges within the MTCS for over seven years, it was observed that 

apprenticeship paid-related instruction (PRI) has been facilitated in loosely based, inconsistent 

methods that resemble associate degree level instruction rather than a defined model of 

instruction, such as situated learning.  The purpose of this study was to gather and present 

components of situated learning theory and how they were being applied to electrical PRI 

curriculum.  More specifically, the study examined a) how the essential elements of situated 

learning theory might underpin the commonly used electrical apprenticeship model, and 

b) whether or not the present models of instruction used in electrical apprenticeship integrated 

these key ingredients that define true apprenticeship. 

The following review of the literature discusses apprenticeship from its early origins 

through its current state.  Situated learning theory, including its elements and how it specifically 

applies to electrical apprenticeship PRI, is explored.  Key variables of situated learning such as: 

authentic contexts, access to master-level “performances” (or content experts), and the use of 

adult learning techniques are also presented.  Lastly, the current makeup of electrical 

apprenticeship PRI was discussed with significant variables being the national electrical code, 

motor controls and automation, general electrical theory, and general electrical knowledge and 

skills. 

Apprenticeship PRI and Situated Learning 

Traditional apprenticeship training in the state in this study requires PRI, which serves as 

the classroom instruction component, combined with on-the-job training for electrical 

apprentices (Glover & Bilginsoy, 2005).  Since 1911, the Midwest Technical College System 
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(MTCS) has been tasked with providing the PRI to apprentices (Midwest State Department of 

Workforce Development, n.d.).  With advisory committees demanding more technologically 

advanced electrical PRI each year, academic expectations of apprentices have been becoming 

increasingly similar to the expectations for other students pursuing post-secondary education at 

technical colleges.  Typically, instructors hired to teach PRI come directly from the field, with 

little-to-no training regarding effective teaching.  Often, this combination has led to instructors 

using methods that were used in their own training, which may or may not be effective.  

Consequently, due in part to the advisory committee demands and the instructor training deficits, 

PRI has moved away from the traditional apprenticeship training model toward something that 

more closely resembles associate degree-level instruction.  

The true apprenticeship model has elements in common with situated learning theory.  

For hundreds of years, apprentices have learned from trade “masters” in the physical and social 

environments where the work takes place (Lave & Wenger, 1991).  Apprentices became 

immersed in the cultures of their occupations, and through immersion, gained knowledge and 

skills by completing authentic tasks in the very environments in which the work takes place.  

Similarly, immersion occurs in the on-the-job training segment of modern apprenticeship and 

may be beneficial if implemented in PRI curriculum and instructional delivery.   

While PRI continues to develop into training that resembles traditional associate degree 

level instruction, structuring it in a manner that incorporates the components of situated learning 

may be useful.  As McLellan (1996) suggested, successful models of situated classroom learning 

consist of six critical factors: apprenticeship, collaboration, reflection, coaching, multiple 

practice, and articulation.  While collaboration and coaching might also be present in traditional 

classrooms and curriculum, they play a much more important and vital role in apprenticeship.  
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Situated learning fits apprenticeship PRI well due to its ability to bridge the gap between 

possessing the “necessary skills” while also having them “underpinned by a well-developed 

knowledge base” (Cope, Cuthbertson, & Stoddart, 2000).  In fields where there is a severe need 

for both the skills and knowledge to be passed down to future generations of skilled workers, the 

use of situated learning in apprenticeship allows the knowledge, or the contribution of the 

content expert or master, to be passed down with successful results.  This is accomplished by 

“situating” knowledge in authentic contexts and by the use of certain apprenticeship techniques 

(Cope, Cuthbertson, & Stoddart, 2000).  

Theory-base 

Situated learning theory is “learning embedded in activity, context, and culture” (Lave & 

Wenger, 1991, p. 29).  Whereas traditional classroom instruction includes activities that involve 

abstract knowledge, situated learning occurs in situations that require students to engage in 

activities that are consistent with how knowledge is applied outside of the school (Welty & 

Stricker, 2013).  

Two of the primary mechanisms of situated learning theory are “legitimate peripheral 

participation” and the “community of practice” (Lave & Wenger, 1991).  The term “legitimate” 

suggests that apprentices begin as novice tradesmen, new to the skilled worker community; 

“peripheral” refers to workers from the outer edge of the community incrementally working 

toward the core by constructing knowledge and integrating it into the culture (Herrington & 

Oliver, 1995).  “Participation” signifies that the apprentices must engage in activities to acquire 

the knowledge they are seeking (Herrington & Oliver, 1995).  Examples of this participation 

include the imitation of tasks, social interactions with other tradesman, collaboration, and 

inquiry.   
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The second primary mechanism of situated learning is community of practice, which 

signifies the very underpinnings of apprenticeship.  This is best illustrated by the fact that many 

apprentices form mentor-mentee relationships with their master tradesmen.   These relationships 

not only help foster the learning process, but also help the master tradesmen more readily pass on 

their trade knowledge (Lesser & Storck, 2001).   

Situated Learning 

A significant portion of the literature demonstrates that situated learning theory is 

considered a successful model of instruction (Griffin, 1995).  While some studies have 

questioned the accessibility of content or trade “masters” in the classroom (Tripp, 1993), 

apprenticeship PRI provided in the MTCS meets this goal.  All MTCS electrical apprenticeship 

instructors meet the minimum requirement of having a State of Master Electrician credential and 

are hired on the basis of ability and trade experience (M. Bishop, personal communication, 

February 1, 2016).  Research has also proven that while the theory of situated learning is 

relatively new, the method of instruction has a long history in the apprenticeship model for 

hundreds of years (Lave, 1988).   

Research shows that the best ways to integrate situated learning into classroom 

experiences are to create environments that possess four distinct characteristics (Herrington & 

Oliver, 1995).  First, activities must be designed to provide authentic contexts that reflect the 

manner in which knowledge is used outside of the classroom (on-the-job-training) (State 

Department of Workforce Development, n.d.).  Second, learning activities must provide access 

to expert performances and demonstrations (master-level instructors) (Lesser & Storck, 2001).  

Third, the activities must provide multiple roles and perspectives (community of practice) 

(Herrington & Oliver, 1995).  And fourth, the activities must support collaboration, provide 
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coaching, promote reflection, and use embedded assessment of learning (Herrington & Oliver, 

1995).   

While these concepts are not new, they highlight the disparity between typical post-

secondary instruction and situated learning (Fox, 1997).  For purposes of this research, the focus 

was concentrated on authentic contexts, access to content experts, and the use of adult learning 

techniques (integrating both communities of practice and coaching, reflection).   

Authentic contexts.  Huang (2011) addressed some of the pitfalls commonly associated 

with post-secondary education when he stated, “Learning in higher education has been criticized 

for its de-contextualized nature because students have learned only to acquire skills for tests 

instead of solving real-world problems” (p. 565).  Conversely, according to Willems and 

Gonzalez-DeHass (2012), providing activities in the learning environment that are more 

authentic and familiar to an individual it creates the conditions for individuals to both understand 

how information is interpreted and how it is used; it also makes a learner more efficient and 

effective in their studies.   

Authenticity does have certain drawbacks like time spent on unexpected tasks, potentially 

deeming it as inefficient learning.  Also, at times, the learning may not match the educational 

objectives of the planned curriculum (Lave & Wenger, 1991).  However, these potential 

disadvantages are easily eclipsed by the advantages of the learner’s sense of ownership for their 

learning experience and performance (Honebein, Duffy, & Fishman, 1993).  Authentic contexts 

can be implemented in the PRI classroom in many different ways.  Examples of authentic 

classroom contexts include: making sure tasks have real-world relevance (such as what the 

apprentice may see in the work environment); conducting lab activities that comprise complex 

tasks to be investigated by students over a sustained period of time using critical thinking versus 
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tasks that are easily solvable; and tasks that provide the opportunity to both collaborate and 

reflect (Framework, 2005).   

Access to expert performances.  An expert performance can result from a long period of 

deliberate practice rather than an innate ability, or a talent (Ericcson, Krampe, & Tesch-Romer, 

1993).  According to Herrington, Reeves, and Oliver (2010), having access to expert 

performances means providing students with access to expert thinking and modelling of 

processes.  By providing a student with the view of an expert, it allows him/her to walk in their 

shoes and understand a topic in a real-world context (Herrington, 2014).  This exposure to an 

expert can take on many different shapes.  Examples of providing authentic contexts include: 

showing how someone with expert-level knowledge thinks and acts, showing how they can 

integrate their own narratives and stories, or showing multiple perspectives to solve one complex 

problem.   

Use of adult learning techniques.  There is a great wealth of research available related 

to andragogy.  Knowles (1993) assumptions common to most adult learners include: the learner 

has an increasingly self-directed concept of themselves, he/she has a reservoir of experience to 

offer, he/she has a readiness to learn due to developmental life-tasks, he/she possesses a 

problem-centered orientation in learning, and he/she has intrinsic incentives for educational 

development.   

Viewed through the situated learning lens, adult learning takes on an even further 

nuanced role.  Coaching, reflection, use of embedded assessment, the development of 

communities of practice, and collaboration all become vital in the learning process (Stein, 1998). 

Research has shown that coaching in situated learning must be done at critical times.  

Similarly, scaffolding support, where the teacher provides skills incorporating strategies and 
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links in situations when students are unable to complete a task (Herrington & Oliver, 1995), can 

also be beneficial.   

Reflection becomes the “replaying” of performances, or where skills are honed and 

become deeply rooted, in a manner which becomes automatic or repeatable (McLellan, 1996).  

The use of embedded assessments provides imperative apprentice benefit, along with the 

alignment of an authentic task to an authentic assessment (Herrington & Herrington, 2006). 

Communities of practice correlates to “legitimate peripheral participation” where 

someone, such as a new apprentice, is viewing the environment from the periphery, and moving 

closer and more intertwined as he/she is doing and learning the role (Atherton, 2013).  The term 

“legitimate peripheral participation” is used extensively by Lave (1988) in his situated learning 

research.   

Collaboration becomes key in both the PRI world, and the apprentice’s work life.  It is 

common for the apprentice forms strong bonds with his/her trade masters, both professionally 

and personally.  In the classroom, collaboration can be used for students to bounce ideas off one 

another, gaining from each other’s strengths to develop a deeper understanding of a given topic 

(Lave, 2015).  Furthermore, collaboration can provide advancement of both social interaction 

and the social construction of knowledge for the student (Lave, 1988).   

Electrical Apprenticeship PRI 

“Teaching and assessment techniques, classroom resources and learning plans may vary 

by instructor, as long as the instructional program outcomes and competencies are achieved” 

(Midwest State Department of Workforce Development, n.d.).  Applied to electrical 

apprenticeship PRI at a MTCS college, this statement by the state allows the potential for great 

inconsistency and disparity in curriculum design from one instructor to another.  While many 
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instructors enjoy the freedom that this approach allows creatively (M. Bishop, personal 

communication, February 1, 2016), there is not a common methodology used to present and 

assess material, or a shared methodology that is the most effective for apprentices.  With this 

additional freedom comes a greater possibility of decreased effectiveness on the part of the 

instructor and the instruction.   

As in most post-secondary programs, many PRI instructors are called upon to design their 

own curricula.  Often, this leads to delivery of a “canned” curriculum (Enns-Connolly, 1990), or 

use of material left by previous or retiring faculty.  Either option may or may not be effective.  

Both novice and veteran PRI instructors struggle with curriculum design because they often lack 

training in the theoretical frameworks needed (Albilehi, Han, & Desmidt, 2013).  Though some 

situated learning strategies get sporadically implemented by coincidence (e.g., coaching, content 

masters, creating a learning community, etc.), most instruction is performed without a theory 

base for its design.   

Though there is great disparity in not only teaching curriculum and delivery 

methodologies used, but also in content of curriculum, specific year of instruction being taught 

(year’s one-five), and program (industrial, construction) being taught; the core topics of electrical 

apprenticeship remain consistent.  For the purposes of this research, situated learning theory was 

applied to four components of electrical PRI: general electrical theory, the national electrical 

code, general electrical trade knowledge and skills, and motor controls and automation.   

General electrical theory.  General electrical theory provides the foundation in which 

students learn not only what electricity is, but how it works, how it is generated, and how the 

mathematical contexts of electricity can be solved via formulas and equations.  The basics begin 

with atomic composition, and go to basic electrical quantities such as voltage, resistance, and 
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current (What Are the Key Concepts to Learn in Electrical Theory?, 2016).  Most of what gets 

done in year one of PRI deals with DC voltage, with year two progressing to AC voltage and its 

corresponding theories.  In the following years (three-five), motor theory, solid state 

fundamentals, and digital electronics are investigated (Midwest Technical College System: 

WIDS, n.d.). 

National electrical code.  The national electrical code (NEC), according to the National 

Fire Protection Association (2014), is adopted in all 50 states and is the benchmark for safe 

electrical design, installation, and inspection to protect people and property from electrical 

hazards.  Training for the national electrical code stems from a need to educate students on 

proper installation procedures, electrical building codes, installation requirements, and inspection 

requirements.  Not only does the apprentice in any electrical PRI program need a working 

knowledge of the NEC, but those in the construction electrician trade also need to possess the 

ability to successfully pass the State Journeyman Electrician credential exam as a requirement of 

completing their apprenticeship (M. Bishop, personal communication, February 1, 2016).  These 

requirements make both a working and practical knowledge of the NEC necessary for any 

electrical apprentice, but many also need exam format preparation during their time in PRI.   

General electrical trade knowledge and skills.  General electrical trade knowledge and 

skills are anything the electrical apprentice needs to learn that is trade-specific to successfully 

become a journeyman-level electrician.  These skills taught throughout the five-year duration of 

the apprenticeship include: motor terminations, conduit bending, medium voltage terminations, 

conductor pulling, installation requirements, service sizing, device terminations, trade-specific 

tool usage, project layout, switchgear installation and sizing, grounding, exothermic welding, 

trenching, and crew leadership skills (Midwest Technical College System: WIDS, n.d.).   
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Motor controls and automation.  Motor controls are the basic controls of an electrical 

motor, and the power and control wiring that correspond to them.  This is a significant 

component of the mid-level years of all electrical apprenticeship programs, and lays the 

foundation to learn the next logical segment: automation.  The automation sector of the electrical 

trade is emerging as the most in-demand there is (Irvine, 2013).  Automation consists primarily 

of programmable logic controllers (PLCs), variable frequency drives (VFDs), and human-

machine-interfaces (HMIs).  Virtually all of today’s modern industrial machinery is driven and 

controlled by these items, and it takes a high degree of programming and installation knowledge 

and skills to install and maintain.  What in the past was an engineer’s role has now become 

added responsibility of most industrial electricians.  Their job now resembles much more of a 

programmer than the outdated, conventional “pipe and wire” installer.    

Summary 

As can be seen in the review of the literature, the key variables of situated learning are: 

a) authentic contexts, b) access to content experts, c) and the use of adult learning techniques in 

the delivery of apprenticeship PRI instruction.  Furthermore, these variables need to be examined 

in relation to the national electrical code, motor controls and automation, general electrical 

theory, and general electrical knowledge and skills.  Therefore, these elements provided the basis 

for the survey conducted for this study, discussed further in Chapter Three. 
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Chapter III: Methodology 

This study investigated whether the key components of situated learning were still being 

applied to the creation and facilitation of electrical PRI curriculum. More specifically, the study 

examined how the essential elements of situated learning underpin the commonly used electrical 

apprenticeship model.  A survey was conducted to gather the information for this study as 

discussed further in this chapter. 

Subject Selection and Description 

Because the entire population of the electrical apprenticeship paid related instructors in 

the Midwest Technical College System was only 48 instructors, and 48 participants is a 

manageable sample, all 48 instructors were invited to participate in this study.  The 48 potential 

participants for this study were invited to participate through introductory emails, emails 

distributing the survey, two follow-up reminder emails, and a thank-you email.   

Of the potential 48 instructor participants, a total of 26 completed the survey that took 

place during the spring semester of 2017.  The 26 instructor respondents were both males and 

females ranging in years of experience from five years or less of experience to 26-30 years.  

Education levels of the 26 survey respondents ranged from having a high school education to 

having a master’s degree.  Further information regarding the participants in the study, as well as 

their responses to the survey are provided in Chapter Four. 

Data Collection Procedures 

A pre-survey introductory email (Appendix A) was sent to participants outlining the 

purpose and motives for doing the research.  The email also explained the confidentiality and 

anonymity of the survey. Potential respondents were told that their participation in the survey 

was voluntary, their answers were confidential, and their identity would not be associated with 
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the data in any way, as per the University of Wisconsin-Stout’s Institutional Review Board 

approval (see Appendix C).  This information was followed by a brief overview of the survey 

along with instructions on how to record their responses via the survey host.  A short description 

of the procedure for accessing the survey via a link provided in a future email was also 

discussed. 

Participants were thanked for their participation, and had gratitude expressed for their 

contribution.  In an effort to secure a significant response rate, the email revealed that results 

would be shared when the research was complete.  It was also explained that the link for the 

survey would arrive in a separate email within three days.  Lastly, potential participants were 

asked to complete the survey within 14 days of receiving the survey link email. 

Three days after the initial pre-survey email, the follow-up email was sent to participating 

instructors throughout the state and contained the link to the survey (Appendix B).  At the seven-

day mark of the 14-day period, a follow-up email was sent (identical to Appendix B).  Since 

confidentiality was observed, the email was sent to all, serving as either a thank you or as a 

reminder to participate.   

Instrumentation 

A survey was used to gather data regarding the respondents' application of situated 

learning strategies in their electrical apprenticeship PRI courses (Appendix E).  The survey 

included an informed consent section (Appendix D) and four additional sections.  The first 

section of the survey featured a series of statements that described different techniques used by 

instructors to provide activities with authentic electrical contexts (using real-world lab situations, 

simulated state exams, collaboration as a group, using embedded assessments, using reflection, 

and the providing of feedback to each other).  These examples of authentic contexts were 
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examined according to the four main electrical learning settings: general electrical theory, 

general electrical skills and knowledge, national electrical code, and motor controls and 

automation.  Respondents rated the frequency with which they used authentic context teaching 

methods using a four-point Likert scale with one being never, two being occasionally, three 

being frequently, and four being always.  The four-point Likert scale was chosen because of its 

ability to “force” a response from the respondents, and Likert scales typically generate a more 

thoughtful and discriminating selection (Losby & Wetmore, 2012).  

The second section of the survey featured another series of statements that characterized 

how frequently the respondents provided apprentices access to content experts (instructors 

possessing minimum-level credentials such as State Master's licenses and instructors 

incorporating personal experiences into instruction) in the same four electrical learning settings 

using the same four-point Likert scale to measure the results.  

The third section of the survey featured another series of statements that characterized 

how frequently the respondents provided activities that facilitate adult learning (collaboration, 

coaching, the promotion of reflection, and embedded assessments) in the same four electrical 

learning settings. The same Likert scale used in the first two sections was also used for this 

section.  See Table 1 for a layout of the survey instrument structure.  The final section of the 

survey captured the respondents' age and years of relevant full time electrical PRI teaching 

experience. 
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Table 1 

Layout of Survey Instrument Structure 

 Authentic Contexts Content Experts Adult Learning 

General electrical theory Questions 1, 5, 9 Questions 13, 17, 21 Questions 25, 29, 33 

Motor controls and 

automation 

Questions 2, 6, 10 Questions 14, 18, 22 Questions 26, 30, 34 

General electrical trade 

knowledge and skills 

Questions 3, 7, 11 Questions 15, 19, 23 Questions 27, 31, 35 

National electrical code Questions 4, 8, 12 Questions 16, 20, 24 Questions 28, 32, 36 

Research Design 

A descriptive study using a survey methodology was used to determine the extent to 

which faculty teaching electrical apprenticeship PRI were using principles of situated learning to 

facilitate instruction under the auspices of an apprenticeship.  By using the four-point Likert 

scale, students were “forced” to choose an actual response (versus a neutral response) which 

allowed the researcher to compare and contrast those instructors who were integrating situated 

learning principles in their teaching frequently more often from those who did so minimally.    

Data Analysis 

The survey data was analyzed using descriptive statistics including frequencies and 

percentages.  Based on the Likert scale used to measure frequency of response, tables were 

created to represent the data collected.  The results are presented in the form of frequencies, 

percentages of responses, and shares of respondents. The objective was to identify frequency in 

each of the main three categories of the survey (authentic context, access to master-level content 

experts, and adult learning).  Responses were given 4 for an always selection, 3 for a frequently 
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selection, 2 for occasionally, and 1 for never.  For example, research question one was to what 

extent are current electrical apprenticeship programs in the MTCS providing activities in PRI 

that provide authentic contexts?  Respondents were able to select that they always, frequently, 

occasionally, or never provided activities in PRI that provide authentic contexts.  The results of 

the survey are discussed in Chapter Four. 

This researcher used an always/frequently percent of 50% as a cutoff point to determine 

successful integration of situated learning principles into instruction by Midwest Technical 

College electrical PRI instructors for the purpose of data analysis.  This cut score was based on 

the researcher’s personal experience with best practices and multiple years of teaching at the 

technical college level.  It is also the researcher’s opinion that anything above 50% integration 

means that more MTCS instructors of electrical PRI are integrating the particular component of 

situated learning into their instruction than are not.  

Ethical Considerations 

As discussed above, the researcher took measures to ensure the confidentiality of the 

participants in this study.  Institutional Review Board (IRB) approval was required and granted 

by the University of Wisconsin – Stout (Appendices C and D). 

Summary 

The premise of this study was that even though a significant amount of research has been 

conducted on situated learning, as well as technical college professional development and 

teaching methodologies, there is a gap in the literature about how current instructors of electrical 

PRI in the MTCS currently implement situated learning techniques in their classrooms and 

academic activities.  Furthermore, PRI instructors are challenged with learning the culture of 

their college, how to relate to students, and how to teach.  Dealing with these challenges could 
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result in the basic underpinnings of apprenticeship being left behind by new PRI faculty.  

Therefore, this study employed a survey with a modest line of inquiry seeking to answer whether 

or not today’s apprenticeship instructors are applying situated learning techniques to their 

curriculum and delivery.  

Respondents were asked thirty-six questions related to their current use of situated 

learning techniques in their electrical apprenticeship PRI classrooms on the survey.  In order to 

evaluate whether today’s apprenticeship instructors are applying situated learning techniques to 

their curriculum delivery, survey responses were split into two groups.  The instructors that 

indicated they “always” or “frequently” used situated learning techniques were categorized as 

“high-end” implementers and those answering “occasionally” or “never” were considered “low-

end” implementers.   

This chapter presented information about the descriptive study using a survey 

methodology.  The results of the comparisons of the high-end implementers and the low-end 

implementers are demonstrated in Chapter Four.  Finally, the conclusions of the study and 

recommendations for future research will be presented in Chapter Five. 
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Chapter IV: Results 

The descriptive statistics and the results of the statistical analysis are presented in this 

chapter.  The research questions, survey response rate, demographic information of the 

respondents, findings, and related analysis tables are included.  The chapter concludes with a 

summary of the research findings.  

This research study investigated whether the key components of situated learning theory 

are being applied to the creation and facilitation of electrical PRI curriculum.  This investigation 

was guided by the following three questions:  

1. To what extent are current electrical apprenticeship programs in the MTCS providing 

activities in PRI that provide authentic contexts?  

2. To what extent are current electrical apprenticeship programs in the MTCS providing 

PRI that provides access to content experts?   

3. To what extent are current electrical apprenticeship programs in the MTCS providing 

activities in PRI that integrate adult learning principles? 

Data for the questions was collected using a survey instrument, shown in Appendix E that 

included three sections.  The first section of the survey addressed Authentic Contexts and 

included survey questions one through twelve as shown in Table 2.  The second section of the 

survey addressed Access to Content Experts and also had twelve questions.  The third section of 

the survey addressed Adult Learning, and similarly had twelve questions.  
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Table 2 

Layout of Survey Instrument Structure 

 Authentic Contexts Content Experts Adult Learning 

General electrical theory Questions 1, 5, 9 Questions 13, 17, 21 Questions 25, 29, 33 

Motor controls and 

automation 

Questions 2, 6, 10 Questions 14, 18, 22 Questions 26, 30, 34 

General electrical trade 

knowledge and skills 

Questions 3, 7, 11 Questions 15, 19, 23 Questions 27, 31, 35 

National electrical code Questions 4, 8, 12 Questions 16, 20, 24 Questions 28, 32, 36 

Respondents 

Forty-eight introductory emails were sent directly to all known active electrical 

apprenticeship instructors, and one that retired within the last year in a Midwest Technical 

College System.  Of the 48 invitations emails sent to potential respondents, 29 instructors began 

a survey.  Of those 29 instructors, 26 completed the survey in its entirety.  Therefore the response 

rate for this survey was 54.16%.  

Demographics 

Replies came from 14 of the 16 technical colleges that facilitated electrical apprenticeship 

PRI.  Responses to question 37 (Appendix E) relating to years of teaching electrical 

apprenticeship are shown in Figure 1.   
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Figure 1.  Years of electrical apprenticeship PRI instruction experience. 

Of the 26 respondents, 9 (38%) reported having 5 years or less of electrical 

apprenticeship PRI instruction experience, 5 (21%) had 6-10 years, 1 (4%) had 11-15 years, 6 

(25%) had 16-20 years, 2 (8%) had 21-25 years, with 1 (4%) having 26-30 years of experience.  

No respondents reported having greater than 30 years of electrical apprenticeship PRI instruction 

experience. 

Question 38 on the survey asked respondents to report their highest level of completed 

formal education.  Levels of completed education are shown in Figure 2.   
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Figure 2. Highest level of completed formal education. 

Of the 26 survey respondents, 4 (16%) reported having a high school education, 11 (46%) 

reported having an associate’s degree, 6 (25%) reported having a bachelor’s degree, and 3 

(12.5%) reported having a master’s degree.  No survey respondents reported having a doctoral-

level degree.   

Survey Results 

Survey results were further analyzed by examining the following research questions 

individually:  

Research question 1.  The first research question, “To what extent are current electrical 

apprenticeship programs in the MTCS providing activities in PRI that provide authentic 

contexts?” was evaluated using four sub-categories including: 1) general electrical theory 

(survey questions 1, 5, 9); 2) national electrical code (survey questions 2, 6, 10); 3) general 

electrical trade knowledge and skills (survey questions 3, 7, 11); and 4) motor controls and 
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automation (survey questions 4, 8, 12).  See Appendix E for survey instrument and specific 

questions.   

Table 3 

Layout of Survey Instrument Structure for Research Question 1 Authentic Contexts 

 Authentic Contexts 

Survey Questions 

Question: 

1) General electrical 

theory 

Questions 1, 5, 9 1. Real-world actions & authentic decisions 

5. Apply strategies to electrical theory 

9. Theory problems in group collaboration 

2) Motor controls and 

automation 

Questions 2, 6, 10 2. Reality-based controls and automation 

activities 

6. Motor control lab activities 

10. Higher-order thinking labs 

3) General electrical 

trade knowledge 

and skills 

Questions 3, 7, 11 3. Reality-based general electrical 

knowledge activities 

7. Activities that simulate work  

11. On-the-job performance labs 

4) National electrical 

code 

Questions 4, 8, 12 4. Reality-based national electrical code 

activities 

8. National electrical code exams 

12. Feedback on national electrical code 

activities 
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The results for sub-category contexts are presented in Table 4, Table 5, Table 6, and 

Table 7.   

Data for the Authentic Context - General Electrical Theory Category questions are shown 

in Table 4.  Note that responses from questions 1, 5, and 9 have been aggregated to provide a 

broad overview for the Always/Frequently (high-end implementers) for this category as well as 

for the Occasionally/Never (low-end implementers) for this category to better compare and 

contrast how often general electric theory was Always/Frequently addressed by PRI instructors 

compared to how often it was Occasionally/Never addressed.  Since there were three questions 

and a total of 26 participants, the total number of responses used to calculate frequency and 

percentage became 3 x 26 = 78 total responses.   

The majority of responses, 67% (52 of the possible 78 responses), were high-end 

implementer responses reporting general electrical theory activities with authentic contexts were 

incorporated in their teaching always or frequently.  Twenty-three percent (18 of the possible 78 

responses) of high-end implementers responded they always provide general electrical theory 

activities with authentic contexts and 44% (34 of the possible 78 responses) of high-end 

implementers responded they frequently provide general electrical theory activities with 

authentic contexts.  

Conversely, for the low-end implementer results for Authentic Context - General 

Electrical Theory Category, 33% (26 of the possible 78 responses) reported general electrical 

theory activities with authentic contexts were incorporated in their teaching occasionally or 

never.  Thirty-one percent (24 of the possible 78 responses) of low-end implementers responded 

they occasionally provide general electrical theory activities with authentic contexts and 2% (2 
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of the possible 78 responses) of low-end implementers responded they never provide general 

electrical theory activities with authentic contexts.  

Table 4 

Research Question 1 Authentic Context - General Electrical Theory Category 

Survey Question Always Frequently Occasionally Never 

1. Real-world actions and authentic decisions 

Count 7 13 6 0 

Percent 27% 50% 23% 0% 

5. Apply strategies to electrical theory 

Count 6 11 9 0 

Percent 23% 42% 35% 0% 

9. Theory problems in group collaboration 

Count 5 10 9 2 

Percent 19 38 35 8 

Column Total  18% 34% 24% 2% 

Aggregated Total 52 26 

Aggregated Percentage 67% 33% 

N = 26 

Data for the Authentic Context - Motor Controls and Automation Category questions are 

shown in Table 5.  In an effort to better compare and contrast how often the motor controls and 

automation category was Always/Frequently addressed by PRI instructors compared to how 

often it was Occasionally/Never addressed, the responses from questions 2, 6, and 10 have been 

aggregated to provide a broad overview for the Always/Frequently (high-end implementers) for 
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this category as well as for the Occasionally/Never (low-end implementers) for this category. 

Since there were three questions and a total of 26 participants, the total number of responses used 

to calculate frequency and percentage became 3 x 26 = 78 total responses.   

The majority of responses, 72% (56 of the possible 78 responses) were high-end 

implementer responses for incorporating motor controls and automation activities with authentic 

contexts in their teaching always or frequently.  Thirty percent (23 of the possible 78 responses) 

of high-end implementers responded they always provide motor controls and automation 

activities with authentic contexts and 42% (33 of the possible 78 responses) of high-end 

implementers responded they frequently provide motor controls and automation activities with 

authentic contexts. 

The low-end implementer results for Authentic Context - Motor Controls and 

Automation Category was 28% (22 of the possible 78 responses) for providing motor controls 

and automation activities with authentic contexts in their teaching occasionally or never.  

Twenty-four percent (19 of the possible 78 responses) of low-end implementers responded they 

occasionally provide motor controls and automation activities with authentic contexts and 4% (3 

of the possible 78 responses) of low-end implementers responded they never provide motor 

controls and automation activities with authentic contexts.  
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Table 5 

Research Question 1 Authentic Context - Motor Controls and Automation Category 

Survey Question Always Frequently Occasionally Never 

2. Reality-based controls and 

automation activities 

Count 7 9 8 2 

Percent 27% 34% 31% 8% 

6. Motor control lab activities 

Count 6 13 7 0 

Percent 23% 50% 27% 0% 

10. Higher-order thinking labs 

Count 10 11 4 1 

Percent 39 42 15 4 

Column Total  23% 33% 19% 3% 

Aggregated Total 56 22 

Aggregated Percentage 72% 28% 

N = 26 

Data for the Authentic Context – General Electrical Trade Knowledge and Skills 

Category are shown in Table 6.  The responses from questions 3, 7, and 11 have been aggregated 

to provide a broad overview for the Always/Frequently (high-end implementers) for this 

category as well as for the Occasionally/Never (low-end implementers) for this category to better 

compare and contrast how often general electrical trade knowledge and skills were 

Always/Frequently addressed by PRI instructors compared to how often they were 
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Occasionally/Never addressed.  Since there were three questions and a total of 26 participants, 

the total number of responses used to calculate frequency and percentage became 3 x 26 = 78 

total responses.   

The majority of responses, 63% (49 of the possible 78 responses) were high-end 

implementer responses for incorporating general electrical trade knowledge and skills activities 

with authentic contexts in their teaching always or frequently.  Twenty one percent (16 of the 

possible 78 responses) of high-end implementers responded they always provide general 

electrical trade knowledge and skills activities with authentic contexts and 42% (33 of the 

possible 78 responses) of high-end implementers responded they frequently provide general 

electrical trade knowledge and skills activities with authentic contexts.  

In contrast, the results for Authentic Context – General Electrical Trade Knowledge and 

Skills Category were 37% (29 of the possible 78 responses) low-end implementer responses for 

incorporating general electrical trade knowledge and skills activities with authentic contexts in 

their teaching occasionally or never.  Twenty-three percent (18 of the possible 78 responses) of 

low-end implementers responded they occasionally provide general electrical trade knowledge 

and skills activities with authentic contexts and 14% (11 of the possible 78 responses) of low-end 

implementers responded they never provide general electrical theory activities with authentic 

contexts in their teaching. 
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Table 6 

Research Question 1 Authentic Context - General Electrical Trade Knowledge and Skills 

Category 

Survey Question Always Frequently Occasionally Never 

3. Reality-based general electrical  

knowledge activities 

Count 9 10 5 2 

Percent 35% 38% 19% 8% 

7. Activities that simulate work  
 

Count 2 12 5 7 

Percent 8% 46% 19% 27% 

11. On-the-job performance labs 
 

Count 5 11 8 2 

Percent 19% 42% 31% 8% 

Column Total  16 33 18 11 

Aggregated Total 49 29 

Aggregated Percentage 63% 37% 

N = 26 

Data for the Authentic Contexts - National Electrical Code Category questions are shown 

in Table 7.  Like the other three sub-questions for Research Question One, the 

Always/Frequently (high-end implementers) responses for this category as well as the 

Occasionally/Never (low-end implementers) responses from questions 4, 8, and 12 have been 

aggregated to provide a broad overview for this category to better compare and contrast how 
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often national electrical code activities with authentic contexts were provided.  Since there were 

three questions and a total of 26 participants, the total number of responses used to calculate 

frequency and percentage became 3 x 26 = 78 total responses.   

The majority of responses, 85% (66 of the possible 78 responses) were high-end 

implementer responses for incorporating national electrical code activities with authentic 

contexts in their teaching always or frequently.  Fifty-two percent (41 of the possible 78 

responses) of high-end implementers responded they always provide national electrical code 

activities with authentic contexts and 32% (25 of the possible 78 responses) of high-end 

implementers responded they frequently provide national electrical code activities with authentic 

contexts.  

Conversely, the results for Authentic Contexts - National Electrical Code Category were 

15% (12 of the possible 78 responses) for low-end implementers who reported national electrical 

code activities with authentic contexts were incorporated in their teaching occasionally or never.  

Twelve percent (9 of the possible 78 responses) of low-end implementers responded they 

occasionally provide national electrical code activities with authentic contexts and 4% (3 of the 

possible 78 responses) of low-end implementers responded they never provide general electrical 

theory activities with authentic contexts.  
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Table 7 

Research Question 1 Authentic Context - National Electrical Code Category 

Survey Question Always Frequently Occasionally Never 

4. Reality-based national electrical  

code activities 

Count 14 8 4 0 

Percent 54% 31% 15% 0% 

8. National electrical code exams 

Count 11 10 3 2 

Percent 42% 38% 12% 8% 

12. Feedback on national electrical  

code activities 

Count 16 7 2 1 

Percent 61% 27% 8% 4% 

Column Total  41 25 9 3 

Aggregated Total 66 12 

Aggregated Percentage 85% 15% 

N = 26 

A cumulative view of all Authentic Contexts Category questions is shown in Figure 3 

arranged by category.  Responses to the questions from high-end implementers ranged from a 

low of 54% to a high of 88%.  Responses to the question from low-end implementers ranged 

from a low of 12% to a high of 46%.  Over eighty percent of participant responses indicate that 

the National Electric Code is often included in course activities in all three of the category 
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questions.  The three other categories, General Electrical Theory, Motor Control and 

Automation, and Trade Skills had a high (73% - 81%), medium (61% - 73%) and low (54 – 

61%) response rate by high-end implementers. 

 

Figure 3. Research question 1 authentic context - always / frequently percentages, occasionally / 

never percentages by question and electrical category. 

Research question 2.  The second research question, “To what extent are current 

electrical apprenticeship programs in the MTCS providing PRI that provides access to content 

experts?” was evaluated using four sub-categories including: 1) general electrical theory (survey 

questions 13, 17, 21); 2) national electrical code (survey questions 14, 18, 22); 3) general 

electrical trade knowledge and skills (survey questions 15, 19, 23);  and 4) motor controls and 

automation (survey questions 16, 20, 24).  See Appendix E for survey instrument and specific 

questions.   
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Table 8 

Layout of Survey Instrument Structure for Research Question 2 Access to Content Experts 

 Access to Content 

Experts Survey 

Questions 

Question: 

1) General electrical 

theory 

Questions 13, 17, 21 13. Personal experiences in theory  

17. Experience in Ohm’s Law 

21. Continual building of knowledge  

2) Motor controls and 

automation 

Questions 14, 18, 22 14. Personal experience controls and 

automation 

18. Expert knowledge PLCs and controls 

22. Analytics in controls and automation 

3) General electrical 

trade knowledge 

and skills 

Questions 15, 19, 23 15. Multiple teaching methods  

19. Retrieval of content  

23. Work-based conditions  

4) National electrical 

code 

Questions 16, 20, 24 16. Personal experience state exams  

20. Details of master exam 

24. Analytics to exam questions  

 
The results for the sub-category contexts are presented in Table 9, Table 10, Table 11, 

and Table 12.   

Data for the Access to Content Experts - General Electrical Theory Category questions 

are shown in Table 9.  Note that responses from questions 13, 17, and 21 have been aggregated 

to provide a broad overview for the Always/Frequently (high-end implementers) for this 
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category as well as for the Occasionally/Never (low-end implementers) for this category to better 

compare and contrast how often general electric theory instructors Always/Frequently provided 

PRI that provided access to content experts compared to how often content experts were 

Occasionally/Never provided in PRI instruction.  Since there were three questions and a total of 

26 participants, the total number of responses used to calculate frequency and percentage became 

3 x 26 = 78 total responses.   

The majority of responses, 88% (69 of the possible 78 responses), were high-end 

implementer responses for providing access to content experts in general electrical theory PRI 

always or frequently.  Forty-seven percent (37 of the possible 78 responses) of high-end 

implementers responded they always provide general electrical theory PRI with access to content 

experts and 41% (32 of the possible 78 responses) of high-end implementers responded they 

frequently provide general electrical theory PRI with access to content experts.  

In contrast, for Access to Content Experts - General Electrical Theory Category, 12% (9 

of the possible 78 responses) were low-end implementer responses for providing access to 

content experts in general electrical theory PRI occasionally or never.  Twelve percent (9 of the 

possible 78 responses) of low-end implementers responded they occasionally provide general 

electrical theory PRI with access to content experts and no participants responded they never 

provide general electrical theory activities with access to content experts.  
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Table 9 

Research Question 2 Access to Context Experts - General Electrical Theory Category 

Survey Question Always Frequently Occasionally Never 

13. Personal experiences in theory 

Count 13 13 0 0 

Percent 50% 50% 0% 0% 

17. Experiences in Ohm’s Law 

Count 8 11 7 0 

Percent 31% 42% 27% 0% 

21. Continual building of knowledge 

Count 16 8 2 0 

Percent 61% 31% 8% 0% 

Column Total 37 32 9 0 

Aggregated Total 69 9 

Aggregated Percentage 88% 12% 

N = 26 

Data for the Access to Content Experts - Motor Controls and Automation Category 

questions are shown in Table 10.  The responses from questions 14, 18, and 22 have been 

aggregated to provide a broad overview for the Always/Frequently (high-end implementers) for 

this category as well as for the Occasionally/Never (low-end implementers) for this category to 

better compare and contrast how often motor controls and automation PRI Always/Frequently 

provided access to content experts compared to how often access to content experts was 

Occasionally/Never provided.  Since there were three questions and a total of 26 participants, the 
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total number of responses used to calculate frequency and percentage became 3 x 26 = 78 total 

responses.   

The majority of responses, 72% (56 of the possible 78 responses) were high-end 

implementer responses for providing access to content experts in motor controls and automation 

PRI always or frequently.   Thirty-five percent (27 of the possible 78 responses) of high-end 

implementers responded they always provide motor controls and automation activities with 

access to content experts and 37% (29 of the possible 78 responses) of high-end implementers 

responded they frequently provide motor controls and automation activities with access to 

content experts. 

Conversely, for the Access to Content Experts - Motor Controls and Automation 

Category, 28% (22 of the possible 78 responses) were low-end implementer responses for 

providing access to content experts occasionally or never.   Twenty-four percent (19 of the 

possible 78 responses) of low-end implementers responded they occasionally provide general 

electrical theory activities with access to content experts and 4% (3 of the possible 78 responses) 

of low-end implementers responded they never provide general electrical theory activities with 

access to content experts.  
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Table 10 

Research Question 2 Access to Context Experts - Motor Controls and Automation Category 

Survey Question Always Frequently Occasionally Never 

14. Personal experience controls and  

automation 

Count 11 14 1 0 

Percent 42% 54% 4% 0% 

18. Expert knowledge PLC’s and controls 

Count 7 9 9 1 

Percent 26% 35% 35% 4% 

22. Analytics in controls and automation   

Count 9 6 10 1 

Percent 35% 23% 38% 4% 

Column Total  27 29 19 3 

Aggregated Total 56 22 

Aggregated Percentage 72% 28% 

N = 26 

Data for the Access to Content Experts - General Electrical Trade Knowledge and Skills 

Category questions are shown in Table 11.  The responses from questions 15, 19, and 23 have 

been aggregated to provide a broad overview for the Always/Frequently (high-end 

implementers) for this category as well as for the Occasionally/Never (low-end implementers) 

for this category to better compare and contrast how often general electrical trade knowledge and 

skills PRI Always/Frequently provided access to content experts compared to how often access 
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to content experts were Occasionally/Never provided.  Since there were three questions and a 

total of 26 participants, the total number of responses used to calculate frequency and percentage 

became 3 x 26 = 78 total responses.   

The majority of the responses, 76% (59 of the possible 78 responses) were high-end 

implementer responses for providing access to content experts in general electrical trade 

knowledge and skills PRI always or frequently.  Thirty-eight percent (30 of the possible 78 

responses) of high-end implementers responded they always provide general electrical trade 

knowledge and skills activities with access to content experts and 37% (29 of the possible 78 

responses) of high-end implementers responded they frequently provide general electrical trade 

knowledge and skills activities with access to content experts.  

In contrast, the results for Access to Content Experts - General Electrical Trade 

Knowledge and Skills Category were 24% (19 of the possible 78 responses) low-end 

implementer responses for providing access to content experts in general electrical trade 

knowledge and skills activities occasionally or never.  Twenty-two percent (17 of the possible 78 

responses) of low-end implementers responded they occasionally provide general electrical trade 

knowledge and skills activities with access to content experts and 3% (2 of the possible 78 

responses) of low-end implementers responded they never provide general electrical trade 

knowledge and skills activities with access to content experts.  
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Table 11 

Research Question 2 Access to Context Experts - General Electrical Trade Knowledge and Skills 

Category 

Survey Question Always Frequently Occasionally Never 

15. Multiple teaching methods 
 

Count 11 7 8 0 

Percent 42% 27% 31% 0% 

19. Retrieval of content 

Count 10 12 3 1 

Percent 39% 46% 11% 4% 

23. Work-based conditions 

Count 9 10 6 1 

Percent 35% 38% 23% 4% 

Column Total  30 29 17 2 

Aggregated Total 59 19 

Aggregated Percentage 76% 24% 

N = 26 

Data for the Access to Content Experts - National Electrical Code Category questions are 

shown in Table 12.  Like the other three sub-questions for Research Question Two, the responses 

from questions 16, 20, and 24 have been aggregated to provide a broad overview for the 

Always/Frequently (high-end implementers) for this category as well as for the 

Occasionally/Never (low-end implementers) for this category to better compare and contrast how 

often national electrical code activities Always/Frequently provided access to content experts 
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compared to how often content experts were Occasionally/Never provided.  Since there were 

three questions and a total of 26 participants, the total number of responses used to calculate 

frequency and percentage became 3 x 26 = 78 total responses.   

The majority of responses, 69% (54 of the possible 78 responses) were high-end 

implementer responses for providing access to content experts in national electrical code PRI 

always or frequently.  Thirty-five percent (27 of the possible 78 responses) of high-end 

implementers responded they always provide national electrical code activities with access to 

content experts and 35% (27 of the possible 78 responses) of high-end implementers responded 

they frequently provide national electrical code activities with access to content experts.  

Conversely, the results for the Access to Content Experts - National Electrical Code 

Category, were 31% (24 of the possible 78 responses) low-end implementer responses for 

providing access to content experts in national electrical code PRI occasionally or never.  

Twenty percent (16 of the possible 78 responses) of low-end implementers responded they 

occasionally provide national electrical code activities with access to content experts and 10% (8 

of the possible 78 responses) of low-end implementers responded they never provide general 

electrical theory activities with access to content experts.  
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Table 12 

Research Question 2 Access to Context Experts - National Electrical Code Category 

Survey Question Always Frequently Occasionally Never 

16. Personal experience state exams  

Count 9 7 6 4 

Percent 35% 27% 23% 15% 

20. Details of master exam  

Count 8 7 7 4 

Percent 31% 27% 27% 15% 

24. Analytics to exam questions 

Count 10 13 3 0 

Percent 39% 50% 11% 0% 

Column Total  27 27 16 8 

Aggregated Total 54 24 

Aggregated Percentage 69% 31% 

N = 26 

A cumulative view of all Access to Content Experts Category questions is shown in 

Figure 4 arranged by category.  Responses to the questions from high-end implementers ranged 

from a low of 57% to a high of 100%. Responses to the questions from low-end implementers 

ranged from a low of 0% to a high of 43%.  Questions 13 and 14, both asking about the 

integration of personal experience into instruction ranked very high (96% - 100%) by 

participants.  Questions 21, 19, and 24 (92%, 84%, and 88% respectively) dealt with retrieval, 

prior knowledge, and experience and were among the questions that had highest response rates in 
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the high-end user category.  These questions spanned different categories including General 

Electric Theory, Trade Skills, and National Electric Code.  The Motor Control and Automation 

category and the National Electrical Code categories with questions 18 and 22 (demonstrate 

motor controls) as well as questions 16 and 20 (state exams) were the items least addressed by 

high-end implementers (57% - 62%). 

 

Figure 4. Research question 2 access to content experts - always / frequently percentages, 

occasionally / never percentages by question and electrical category.  

Research question 3.  The third research question, “To what extent are current electrical 

apprenticeship programs in the MTCS providing activities in PRI that integrate adult learning 

principles?” was evaluated using four sub-categories including: 1) general electrical theory 

(survey questions 25, 29, 33); 2) national electrical code (survey questions 26, 30, 34); 3) general 

electrical trade knowledge and skills(survey questions 27, 31, 35); and 4) motor controls and 
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automation (survey questions 28, 32, 36).  See Appendix E for survey instrument and specific 

questions.   

Table 13 

Layout of Survey Instrument Structure for Research Question 3 Adult Learning 

 Adult Learning 

Survey Questions 

Question: 

1) General electrical 

theory 

Questions 25, 29, 33 25. Coaching Ohm’s Law 

29. Reflection after labs 

33. One-on-one coaching 

2) Motor controls and 

automation 

Questions 26, 30, 34 26. Built-in reflection lessons 

30. Multiple angles or perspectives 

34. Effectiveness of labs  

3) General electrical 

trade knowledge 

and skills 

Questions 27, 31, 35 27. Embed assessments, games 

31. Discussions after lab 

35. Unconventional embedded assessments 

4) National electrical 

code 

Questions 28, 32, 36 28. Collaborative groups 

32. Scaffolding code questions 

36. Learn professionally and personally 

The results for the sub-category contexts are presented in Table 14, Table 15, Table 16, 

and Table 17.   

Data for the Adult Learning - General Electrical Theory Category questions are shown in 

Table 14.  Note that responses from questions 25, 29, and 33 have been aggregated to provide a 

broad overview for the Always/Frequently (high-end implementers) for this category as well as 
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for the Occasionally/Never (low-end implementers) for this category to better compare and 

contrast how often general electric theory was Always/Frequently provided incorporating adult 

learning techniques compared to how often adult learning techniques were Occasionally/Never 

incorporated in PRI instruction.  One participant of the 26 total did not complete Research 

Question Three, therefore there were only 25 participants.  Since there were three questions and 

a total of 25 participants, the total number of responses used to calculate frequency and 

percentage became 3 x 25 = 75 total responses.   

The majority of responses, 64% (48 of the possible 75 responses), were high-end 

implementer responses for incorporating adult learning techniques in general electrical theory 

PRI always or frequently.  Twenty-four percent (18 of the possible 75 responses) of high-end 

implementers responded they always provide general electrical theory PRI with adult learning 

techniques and 40% (30 of the possible 78 responses) of high-end implementers responded they 

frequently provide general electrical theory PR using adult learning techniques.  

In contrast, for Adult Learning - General Electrical Theory Category, 36% (27 of the 

possible 75 responses) were low-end implementer responses for incorporating adult learning 

techniques in general electrical theory PRI occasionally or never.  Thirty-two percent (24 of the 

possible 75 responses) of low-end implementers responded they occasionally provide general 

electrical theory PRI using adult learning techniques and 4% (3 of the possible 75 responses) of 

low-end implementers responded they never provide general electrical theory activities using 

adult learning techniques. 
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Table 14 

Research Question 3 Adult Learning - General Electrical Theory Category 

Survey Question Always Frequently Occasionally Never 

25. Coaching Ohm’s Law 

Count 5 11 9 0 

Percent 20% 44% 36% 0% 

29. Reflection after labs 

Count 7 10 6 2 

Percent 28% 40% 24% 8% 

33. One-on-one coaching  

Count 6 9 9 1 

Percent 24% 36% 36% 4% 

Column Total 18 30 24 3 

Aggregated Total 48 27 

Aggregated Percentage 64% 36% 

N = 25 

Data for each of the Adult Learning - Motor Controls and Automation Category 

questions are shown in Table 15.  The responses from questions 26, 30, and 34 have been 

aggregated to provide a broad overview for the Always/Frequently (high-end implementers) for 

this category as well as for the Occasionally/Never (low-end implementers) for this category to 

better compare and contrast how often adult learning techniques were used when providing 

motor controls and automation PRI Always/Frequently compared to how often adult learning 

techniques were Occasionally/Never used.  This question also had 25 participants respond. Since 
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there were three questions and a total of 25 participants, the total number of responses used to 

calculate frequency and percentage became 3 x 25 = 75 total responses.   

The majority of responses, 55% (41 of the possible 75 responses) were high-end 

implementer responses for using adult learning techniques in motor controls and automation PRI 

always or frequently.  Nineteen percent (14 of the possible 75 responses) of high-end 

implementers responded they always provide motor controls and automation activities using 

adult learning techniques and 36% (27 of the possible 75 responses) of high-end implementers 

responded they frequently provide motor controls and automation activities using adult learning 

techniques. 

Conversely, for the Adult Learning - Motor Controls and Automation Category, 45% (34 

of the possible 75 responses) were low-end implementer responses for incorporating adult 

learning techniques occasionally or never.  Thirty-six percent (27 of the possible 75 responses) 

of low-end implementers responded they occasionally provide general electrical theory activities 

using adult learning techniques and 9% (7 of the possible 75 responses) of low-end implementers 

responded they never provide general electrical theory activities using adult learning techniques. 

It should be noted that on question number 26 there were more respondents (14) who 

occasionally/never used built-in reflections (56%) than there were respondents who 

frequently/always used reflections (44%).  In this instance, the facilitating instruction using 

reflections was not a practice engaged in by the majority of respondents.   
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Table 15 

Research Question 3 Adult Learning - Motor Controls and Automation Category 

Survey Question Always Frequently Occasionally Never 

26. Built-in reflection lessons 

Count 4 7 10 4 

Percent 16% 28% 40% 16% 

30. Multiple angles or perspectives 

Count 5 9 9 2 

Percent 20% 36% 36% 8% 

34. Effectiveness of labs  

Count 5 11 8 1 

Percent 20% 44% 32% 4% 

Column Total 14 27 27 7 

Aggregated Total 41 34 

Aggregated Percentage 55% 45% 

N = 25 

Data for the Adult Learning - Motor Controls and Automation Category General 

Electrical Trade Knowledge and Skills Category questions are shown in Table 16.  The 

responses from questions 27, 31, and 35 have been aggregated to provide a broad overview for 

the Always/Frequently (high-end implementers) for this category as well as for the 

Occasionally/Never (low-end implementers) for this category to better compare and contrast how 

often general electrical trade knowledge and skills PRI Always/Frequently incorporated adult 

learning techniques compared to how often adult learning techniques were Occasionally/Never 
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incorporated.  One of the 26 total participants did not complete Research Question Three, 

therefore only 25 participants did complete the question.  Since there were three questions and a 

total of 25 participants, the total number of responses used to calculate frequency and percentage 

became 3 x 25 = 75 total responses.   

Just under half of responses, 49% (37 of the possible 75 responses) were high-end 

implementer responses for incorporating adult learning techniques in general electrical trade 

knowledge and skills PRI always or frequently.  Twenty percent (15 of the possible 75 

responses) of high-end implementers responded they always provide general electrical trade 

knowledge and skills activities using adult learning techniques and 29% (22 of the possible 75 

responses) of high-end implementers responded they frequently provide general electrical trade 

knowledge and skills activities using adult learning techniques.  

In contrast, the results for Adult Learning - Motor Controls and Automation Category 

General Electrical Trade Knowledge and Skills Category were 51% (38 of the possible 75 

responses) low-end implementer responses for incorporating adult learning techniques in general 

electrical trade knowledge and skills activities occasionally or never.  Forty percent (30 of the 

possible 75 responses) of low-end implementers responded they occasionally provide general 

electrical trade knowledge and skills activities using adult learning techniques and 11% (8 of the 

possible 75 responses) of low-end implementers responded they never provide general electrical 

trade knowledge and skills activities using adult learning techniques. 

Question number 27 indicated that more respondents (17 of 25) did not embed formative 

assessments when facilitating instruction when compared to the eight respondents who did 

embed assessments.  In this instance, facilitating instruction using embedded assessments and 

games was not a practice engaged in by the majority of respondents.  
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Table 16 

Research Question 3 Adult Learning - General Electrical Trade Knowledge and Skills Category 

Survey Question Always Frequently Occasionally Never 

27. Embed assessments, games 

Count 3 5 15 2 

Percent 12% 20% 60% 8% 

31. Discussions after lab 

Count 10 10 4 1 

Percent 40% 40% 16% 4% 

35. Unconventional embedded assessments 

Count 2 7 11 5 

Percent 8% 28% 44% 20% 

Column Total 15 22 30 8 

Aggregated Total 37 38 

Aggregated Percentage 49% 51% 

N = 25 

Data for each of the Adult Learning - National Electrical Code Category questions are 

shown in Table 17.  Like the other three sub-questions for Research Question Three, the 

responses from questions 28, 32, and 36 have been aggregated to provide a broad overview for 

the Always/Frequently (high-end implementers) for this category as well as for the 

Occasionally/Never (low-end implementers) for this category to better compare and contrast how 

often adult learning techniques were incorporated in the national electrical code PRI 

Always/Frequently compared to how often they were Occasionally/Never incorporated.  One 
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participant of the 26 total did not complete Research Question Three, therefore there were only 

25 participants.  Since there were three questions and a total of 25 participants, the total number 

of responses used to calculate frequency and percentage became 3 x 25 = 75 total responses.   

The majority of responses, 57% (43 of the possible 75 responses) were high-end 

implementer responses for using adult learning techniques in national electrical code PRI always 

or frequently.  Twenty-nine percent (22 of the possible 75 responses) of high-end implementers 

responded they always provide national electrical code activities using adult learning techniques 

and 28% (21 of the possible 75 responses) of high-end implementers responded they frequently 

provide national electrical code activities using adult learning techniques.  

Conversely, the results for the Adult Learning - National Electrical Code Category were 

43% (32 of the possible 75 responses) low-end implementer responses for incorporating adult 

learning techniques in national electrical code PRI occasionally or never.  Thirty-six percent (27 

of the possible 75 responses) of low-end implementers responded they occasionally provide 

national electrical code activities using adult learning techniques and 7% (5 of the possible 75 

responses) of low-end implementers responded they never provide general electrical theory 

activities using adult learning techniques. 

Question 28 exploring the use of collaborative groups, and question 36 exploring the 

engagement with others, were close to a 50%/50% split between low-end implementers and 

high-end implementers.  Thirteen respondents (52%) did not use collaborative groups which is 

only one respondent different than the twelve (48%) high-end implementers who 

frequently/always used collaborative groups.  The same pattern was true for question thirty-six 

where thirteen (52%) of the low-end implementers did not have students engage with one 
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another personally and professionally while twelve (48%) of the high-end implementers did have 

students engage with one another.   

Table 17 

Research Question 3 Adult Learning - National Electrical Code Category 

Survey Question Always Frequently Occasionally Never 

28. Collaborative groups 

Count 5 7 12 1 

Percent 20% 28% 48% 4% 

32. Scaffolding code questions 

Count 11 8 6 0 

Percent 44% 32% 24% 0% 

36. Learn professionally and personally 

Count 6 6 9 4 

Percent 24% 24% 36% 16% 

Column Total 22 21 27 5 

Aggregated Total 43 32 

Aggregated Percentage 57% 43% 

N = 25 

A cumulative view of all Adult Learning Category questions is shown in Figure 5.  

Responses to the questions from high-end implementers ranged from a low of 32% to a high of 

80%.  Responses to the questions from low-end implementers ranged from a low of 20% to a 

high of 68%.  Over 60% of participant responses indicated that General Electrical Theory is 

often included in course activities in all three of the category questions.  The three other 
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categories, Motor Control and Automation, Trade Skills, and National Electrical Code all had a 

high (73% - 81%), medium (61% - 73%) and low (54 – 61%) response rate by high-end 

implementers. 

 

Figure 5. Research question 3 adult learning - always / frequently percentages, occasionally / 

never percentages by question and electrical category.  

Research Questions Compared 

In viewing the high and low implementers from all 36 survey questions in the four 

electrical and three situated learning categories settings, the range of situated learning 

implementation percentages is as follows: a) Authentic Contexts (88% high, 54% low), 

b) Access to Content Experts (100% high, 57% low), and c) Adult Learning Techniques (80% 

high, 32% low).  The uppermost high implementer question was question 13 at 100% 

implementation.  This was an Access to Content Experts question regarding General Electrical 

Theory regarding the use of personal experience when teaching theory.  The question with the 

lowest implementation was question was question 27 at 32%.  This was an Adult Learning 
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question regarding General Electrical Knowledge and Skills and the use of embedded 

assessments and games in PRI.   

 

Figure 6. Aggregated data percentages for all research questions by electrical setting. 

Figures 6 is provided to show, at a glance, the comparison of the three situated learning 

categories against one another, broken down by electrical setting.  The Figure reflects the 

aggregate percentages from Tables 4 through 7 for Research Question 1, Tables 9 through 12 for 

Research Question 2, and Tables 14 through 17 for Research Question 3 found on pages 39 

through 67 in this chapter.   

Among all 12 electrical settings in the three situated learning questions, the highest 

ranking items were for providing Access to Content Experts for electrical theory PRI at 88% and 

for providing Authentic Contexts in electrical code PRI at 85%.  The lowest ranking items were 

for incorporating Adult Learning techniques in motor controls PRI at 55% and in trade skills PRI 

at 49%. 
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Figure 7 shows the averages of all 12 survey questions that comprised each research 

question (1 – Authentic Contexts, 2 – Access to Content Experts, 3 – Adult Learning).  Their 

respective 12 always and frequently responses were averaged to find an aggregated 

implementation percentage for each situated learning category. 

 

Figure 7. Aggregated data percentages for all three research questions.  

The situated learning category with the highest occurrence of always or frequently 

answers was providing access to content experts with a combined total of 76% (237 of a possible 

312 responses) indicating always/frequently.  The situated learning category of using authentic 

contexts was selected the second highest with 71% (222 of a possible 312 of responses) selecting 

always or frequently.  Lastly, the use of adult learning techniques had the lowest combined total 

with 56% (168 of a possible 300 of responses) selecting always or frequently in this situated 

learning category.   
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incorporated in electrical PRI in the MTCS a large majority of the time. Adult learning 

techniques were incorporated less frequently (56% always/frequently) than the other two 

categories, but were still included slightly more than half of the time.     

In combining the three situated learning categories together and calculating the 

percentage of use of situated learning as a whole in MTCS electrical apprenticeship PRI, 67% of 

the total 36 questions (619 of 924 total responses) were answered with an always or frequently 

used response.  

Therefore, the combined aggregated survey response score for always/frequently 

incorporating the three situated learning categories into electrical apprenticeship by PRI 

instructors in the MTCS was 67%.  This suggests that according to the survey responses, situated 

learning is used approximately two-thirds of the time in the MTCS electrical apprenticeship PRI.  

Summary 

The data shows a general consistency among electrical settings.  There is some 

inconsistency among the three situated learning categories.  Authentic Contexts and Access to 

Content Experts are both implemented over 71% of the time, the use of Adult Learning 

principles is lower in its reported implementation at 56%. 

While the use of Adult Learning principle’s aggregated percentage is comparatively 

lower than the other two, there is disaggregated data that was still implemented higher than the 

aggregated data might have suggested.  Question’s 31 and 32 have reported implementation of 

80% and 76%, respectively.  These two questions addressed the use of scaffolding with code 

questions and discussions after lab activities.  

In viewing the lowest implementation questions from Adult Learning, questions 26 

(44%), 27 (32%), 28 (48%), and 36 (48%) all reinforce similar themes of situated learning such 
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as reflection, assessments, collaboration, and personal/professional acquaintance with each other 

being implemented the least.  These components of Adult Learning being deficient in electrical 

PRI perhaps demonstrates an area for professional development for Midwest Technical College 

PRI instructors.  

In Chapter 5, an analysis of the data will be provided.  In addition to the analysis, the 

conclusions of the study and recommendations for future research will be presented. 
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Chapter V: Discussion, Conclusion, and Recommendations 

The findings of the research, conclusions, recommendations for future research, and 

implications for future practice related to the use of situated learning techniques for electrical 

apprenticeship PRI are discussed in Chapter Five.  The discussion focuses on the three broad 

foundations of situated learning addressed by the research questions including: a) incorporating 

activities with authentic contexts, b) providing access to content experts, and c) integrating adult 

learning principles.  

This study was conducted to identify whether the key components of situated learning 

theory were being applied to the creation and facilitation of electrical PRI curriculum in the 

MTCS.  More specifically, the study examined a) how the essential elements of situated learning 

theory might underpin the commonly used electrical apprenticeship model, and b) whether or not 

the present models of instruction used in electrical apprenticeship integrated these key 

ingredients that define true apprenticeship.  The study examined whether or not the present 

models of instruction used in electrical apprenticeship PRI integrated activities that provide 

authentic contexts, access to content experts, and adult learning principles; the characteristics of 

true apprenticeship using the following questions:  

1. To what extent are current electrical apprenticeship programs in the MTCS providing 

activities in PRI that provide authentic contexts?  

2. To what extent are current electrical apprenticeship programs in the MTCS providing 

PRI that provides access to content experts?   

3. To what extent are current electrical apprenticeship programs in the MTCS providing 

activities in PRI that integrate adult learning principles? 
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Each of these questions were examined in the following four electrical settings: 

1) general electrical theory, 2) motor control and automation, 3) general electrical trade skills and 

knowledge, and 4) national electrical code.   

Discussion 

The discussion of this research was further analyzed by examining the following research 

questions individually: 

Research question 1:  Electrical apprenticeship providing authentic contexts.  The 

survey responses related to Authentic Contexts from Research Question One provided a range of 

implementation from 54% to 88%, as shown in Figure 8.  Using 50% as the median, and 

anything above 50% as successful implementation, all Authentic Context question fall above the 

median.  When aggregated by electrical setting averages, ranges went from 63% in general 

electrical trade knowledge and skills to 85% in the National Electrical Code, as shown in 

Figure 9.    
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Figure 8. Research question 1 authentic context - always / frequently percentages, occasionally / 

never percentages by question and electrical category. 

 

Figure 9. Aggregated data percentages for authentic contexts. 
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General electrical theory, motor control and automation, and general electrical trade skills 

and knowledge ranged from 54% to 81% in implementation and an aggregated acceptable level 

greater than 50%.  They also ranged from 63% to 72% when averaged together.  This shows a 

fairly consistent range of implementation above the suggested 50% aggregated median level of 

use.   

Situated learning theory suggests that authentic tasks be an integral component of the 

learning process, and a trade such as the electrical trade is the natural setting for this style of 

learning.  Working as a tradesperson prior to becoming an instructor and having been immersed 

in the trade culture, or authenticity of the trade, for a sustained period of time, leads to this 

researcher’s support for this aspect of situated learning theory due to these types of tasks being 

common to a veteran electrician.  Having high implementation in these three categories 

demonstrated that many of the electrical PRI instructors from the MTCS are successfully 

providing authentic tasks to their students. 

Within the confines of Authentic Contexts, providing authentic contexts when teaching 

the National Electrical Code occurred even more frequently, with always/frequently responses 

ranging from 81% to 88%.  This category had an aggregated average of 85%.  Two likely cause 

for these results are: a) many apprenticeships and many states require State exams based on the 

National Electric Code, and b) all electrical PRI instructors are required to have a master’s 

license to teach apprentices.  Furthermore, it is this researcher’s opinion that the National 

Electrical Code is more easily translated to the classroom than the content from the other three 

electrical categories. 
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Several survey questions scored near the identified 50% implementation rate.  Survey 

question’s 2, 7, 9, and 11, all are at a range between 54% and 61% implementation, as shown in 

Figure 8.  

There is a commonality among these questions that encompass not only authenticity in 

tasks, but also assigning activities which precisely mimic on-the-job settings.  Also, all four 

questions had some ties to Adult Learning within the questions (e.g., real-world decisions, group 

activities, built-in assessments).  While Authentic Contexts were highly implemented overall, the 

questions with ties to the use of Adult Learning techniques were lower.  Since the Adult 

Learning survey questions scored the lowest of the three research questions, it is understandable 

to see these questions score lower than some of the other survey questions within Authentic 

Contexts.   

Question 2 discusses real world scenarios with PLC’s and motor controls, and it scored 

61%.  Many electricians entering the instructor field may or may not have this critical 

experience, due to these skills being much more of a niche within the electrical trade.  Therefore, 

it is understandable to see a lower level of implementation in comparison to some of the others.   

Question 9 (58% implementation) is concerned with collaboration, which is another 

critical component of situated learning, and as stated earlier in the research, is considered to be a 

best practice of PRI.  This follows closely to Adult Learning, and could be another possibility for 

professional development of PRI instructors.   

Questions 7 and 11 are concerned with mimicking the authentic scenarios apprentices 

would find at work.  Authenticity of tasks is key in apprenticeship.  Instruction without 

authenticity of tasks resembles something closer to associate-degree level rather than 

apprenticeship instruction.   
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Research question 2:  Electrical apprenticeship provide access to content experts.  

Access to Content Experts survey responses from Research Question Two ranged in 

implementation from 57% to 100%, as shown in Figure 10.  When aggregated by electrical 

setting averages, ranges went from 69% in the National Electrical Code to 88% in general 

electrical theory, as shown in Figure 11. 

 

Figure 10. Research question 2 access to content experts - always / frequently percentages, 

occasionally / never percentages by question and electrical category.  
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Figure 11. Aggregated data percentages for access to content experts. 
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is what one would expect to see in true apprenticeship PRI.  These are all building blocks of 

situated learning theory as discussed in Chapter Two.   

These consistent, moderately high scores likely result from a high comfort level with 

general electrical theory among PRI instructors across the MTCS.  This is not surprising since 

learning general electrical theory is every electrician’s “rite of passage” when it comes to initial 

learning of the trade.  In this instructor’s experience, it is easy for instructors to remember their 

own experiences with learning basic theory, and to communicate this to apprentices.  It is also 

natural for PRI instructors to implement situated learning techniques into general electrical 

theory PRI.  

The aggregated total for all of the questions related to providing Access to Content 

Experts in National Electric code PRI was 69%.  While the total is 16 percentage points lower 

than providing Authentic Contexts in National Electric Code PRI, Access to Content Experts 

were still provided more than two-thirds of the time.  These results are likely due to the fact that 

PRI instructors feel at ease providing their own content and mastery in the classroom and do not 

feel a need to bring in external experts.  Question 24, based on the application of analytics to 

National Electrical Code quizzes within electrical PRI classrooms, had the highest percentage 

(88%) of always/frequently responses. This result could be because the PRI instructors are 

conducting discussions and sharing their own personal exam experience after the in-class quizzes 

and exams.   

Several survey questions fall near or below the 50% median level of implementation.  In 

viewing survey question’s 16, 18, 20, and 22, they all are at a range between 57% and 62% 

implementation, as shown by Figure 10.   
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Similar to Authentic Contexts, there is a commonality among these questions that 

encompasses not only the providing of Access to Content Experts, but also having the instructor 

provide the expert (or master-level) instruction.  Also, all four questions included mastery-level 

motor control and PLC content (question’s 18, 22), or personal specifics of taking state exams 

(questions 16, 20).   

While Access to Content Experts was highly implemented overall, motor controls and 

PLC’s are widely considered to be the most difficult tasks of electrical instruction for apprentices 

to grasp, due to their immense complexities.  Question 18 and 22 deal with confidence and 

analytics in PLC’s and motor controls.  While this could suggest a source of needed professional 

development for some electrical PRI instructors, PLC’s and motor controls remain a somewhat 

niche item unique to the electrical industry that not every instructor can have the comfort level 

with once in the instructor role.  

Similarly, providing details of state exams proves to be difficult for many instructors due 

to the fact that the MTCS continually alters exams to maintain a successful passing percentage of 

<30%.  This purposefully low passing percentage causes many to fail their first attempt at a 

master’s exam.  Similarly, there may be reluctance on instructors to share their own failures.  

Therefore, it is understandable to see these four (16, 18, 20, 22) questions could score lower than 

some of the other survey questions within Access to Content Experts.   

Question 16 and 20 deal with social interaction and communities of practice that are 

critical to situated learning.  Similar to Adult Learning theory and technique, communities of 

practice are a topic that should be included in instructor development in the areas of Adult 

Learning, along with the building blocks of apprenticeship.   
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Research question 3:  Electrical apprenticeship integrate adult learning principles.  

Adult Learning survey responses from Research Question Three provided a range of 

implementation from 32% to 80%, as shown in Figure 12.  When aggregated by electrical setting 

averages, ranges went from 49% in general electrical trade skills and knowledge to 64% in 

general electrical theory, as shown in Figure 13.  

 

Figure 12. Research question 3 adult learning - always / frequently percentages, occasionally / 

never percentages by question and electrical category.  
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Figure 13. Aggregated data percentages for adult learning.  
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specifically with the way adults learn (reflection, collaboration, multiple perspectives, and 

personal relationships with classmates).  As noted earlier in Chapter 3, many instructors hired to 

teach PRI within the MTCS have little to no teaching experience, and learn how to teach adults 

while on-the-job.  Therefore, it is understandable to see these four questions score lower than 

some of the other survey questions within Adult Learning.   

Question 25 (64%) and 33 (60%) consider one-on-one coaching or meeting with students, 

and are not routinely implemented.  Similarly, instructors learn how to teach secondarily 

subsequently to being hired for their trade experience.  This is another indication of the need for 

more Adult Learning theory professional development for electrical PRI instructors.  

Questions 26 (44%) and 30 (56%) related to PLC and motor controls taught with 

different angles and perspective, and a need for reflection in the instruction.  While this is not 

just a potential source of professional development for instructors, it may speak to instructor 

expertise and confidence with the subject matter.   

Embedded assessments are viewed through questions 27 (32%) and 35 (36%).  These are 

also lowly implemented, and should be inherent to situated learning.  Similar to many questions 

found within research question three, Adult Learning concepts are applied the least in electrical 

PRI.   

Questions 28 (48%), 35 (36%), and 36 (48%) considered collaboration and community 

building.  As discussed in Chapter 3, collaboration and community building are core pillars of 

situated learning.   

As a whole, all Adult Learning survey responses showed less implementation than the 

Authentic Context or Access to Content Experts questions.  While the use of Adult Learning is 
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another pillar of situated learning theory, the data reported suggests that these techniques are 

being used by approximately half of the instructors.   

Conclusions 

The results of this study indicated that apprenticeship training is still incorporating 

curriculum and delivery design with authentic contexts, collaboration, and access to content 

experts.  The most highly implemented situated learning category of providing Access to Content 

Experts (76% aggregated total), is similar to the integration of Authentic Contexts (71% 

aggregated total).  These results suggest some elements of situated learning theory still underpin 

PRI instruction in the MTCS electrical apprenticeship.  In particular, instructors utilize aspects of 

expert performances and providing tasks and instruction that provide authentic contexts to 

electrical jobs.   

Conversely, the data suggests that Adult Learning techniques, desired for situated 

learning, are not being implemented consistently.  These Adult Learning concepts include 

community building, reflection, and multiple approaches to PLC and motor control instruction. 

Since many PRI instructors are tradespeople coming directly from a skilled trade, it is 

suggested that they, themselves, should be content masters.  Therefore, providing authentic tasks 

and contexts and access to content experts should come naturally to instructors that were 

veterans of the skilled trade in which they now instruct.  Skilled trades, by their nature, require 

situations (situated learning theory) where knowledge can only be acquired through time spent 

immersed in the trade, itself.   

In contrast, most electrical PRI instructors would not naturally have knowledge of adult 

learning techniques, such as: collaboration, the promotion of reflection, or the use of embedded 

assessments.  PRI instructors are not trained educators, nor are they trained in adult learning 
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theory as part of their apprenticeship training.  Therefore, the lower incorporation of adult 

learning techniques in electrical PRI was not surprising.  That said, there are missed 

opportunities in sharing personal experiences, mentoring, and one-on-one coaching.  There is 

also a need for greater community building within the PRI classroom. 

The combined aggregated survey response score for always/frequently incorporating the 

three situated learning categories into electrical apprenticeship by PRI instructors in the MTCS 

was 67%.  This suggests that according to the survey responses, situated learning is used by 

approximately two-thirds of the instructors in the MTCS electrical apprenticeship PRI.  

Therefore, the premise of the study, that apprenticeship paid-related instruction (PRI) has 

come to be facilitated in loosely based, inconsistent methods that resemble associate degree level 

instruction rather than a defined model of apprenticeship instruction, such as situated learning, 

has not been proven true.  In contrast, the participant responses for this research did show a 

substantial incorporation of situated learning theory in MTCS electrical PRI classrooms.  The 

results of the study indicated that apprenticeship training is still incorporating curriculum and 

delivery design with authentic contexts and access to content experts.   

While the incorporation of curriculum and delivery design with authentic contexts and 

access to content experts in PRI instruction is occurring within the MTCS, the application of 

adult learning theory techniques was occurring at a much lower rate.  Therefore, the potential 

exists that MTCS electrical PRI instructors need an increased training in Adult Learning 

techniques, and an understanding of how they fit within the situated learning and apprenticeship 

PRI framework.  There are missed opportunities in the creation of community building and the 

use of reflection within these classrooms.   



85 

The results of the study confirm that there is still room for improvement in the use of 

situated learning principles in electrical PRI in the MTCS, but the results of the study also show 

that situated learning techniques are incorporated approximately two-thirds of the time in PRI in 

the MTCS.   

Recommendations for Future Research 

To confirm the validity of research, it is necessary to replicate this study to see if the 

results are the same or similar.  Therefore, the first recommendation for future research is to 

replicate this study.  Furthermore, the researcher feels the study should be repeated with 

additional survey questions aimed at identifying whether electrical PRI instructors understand 

situated learning and its inherent tie to apprenticeship PRI.  This would further validate the 

results of the research and provide insights into potential training that would be beneficial to 

instructors of electrical PRI.   

Future research could also be replicated with a larger geographical area because electrical 

apprenticeship is similar across state boundaries.  This geographically larger research study 

would potentially validate the results of this study and could provide additional insights.  

Likewise, since apprenticeship is not limited to the electrical trade, the research could be 

replicated with other apprenticeship programs (such as plumbing, carpentry, etc.) to examine 

whether situated learning theory techniques are still being implemented in other apprenticeship 

PRI.  Also, some survey questions could be rephrased so the researcher knows whether 

instructors struggle with the technical content or the teaching strategies in question.   

Finally, this study was conducted by researching the perspectives of electrical 

apprenticeship PRI faculty on their use of situated learning techniques in their PRI instruction.  

To provide a more complete and thorough assessment of the incorporation of situated learning 
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techniques in apprenticeship PRI, it is necessary to conduct a similar study on the extent to 

which instructors apply situated learning principles to their development and delivery of PRI 

from the perspectives of the electrical apprenticeship PRI students.   

A further study could also include how years of electrical PRI teaching experience impact 

integration of not just situated learning concepts, but more specifically Adult Learning concepts.  

The same could be done with the instructor’s level of formal education, and its possible effect on 

use of situated learning concepts.   

Recommendations for Future Practice 

While this study did find situated learning techniques are still being applied to the 

curriculum and delivery of electrical apprenticeship PRI, the results of the study have potential 

implications for electrical apprenticeship PRI instructors, and the colleges that house the 

apprenticeship PRI.  First, the need to provide more training and support for instructors of 

electrical PRI on the use of adult learning techniques in electrical apprenticeship PRI is the most 

significant.  This training and support could take many forms, including: a) additional 

onboarding training on adult learning techniques for new PRI instructors; b) additional training 

on adult learning techniques for existing PRI instructors system-wide in the MTCS; c) mentoring 

by PRI instructors for PRI instructors on the incorporation of adult learning techniques in PRI 

instruction; d) the creation of learning apps that PRI instructors can access to learn more about, 

and get ideas for, incorporating adult learning techniques into their PRI; and e) more 

apprenticeship PRI faculty engaging in the training of the new PRI faculty in the MTCS.   

Even though authentic contexts and access to content experts are being provided to a 

greater extent than adult learning techniques, there is opportunity for improvement in both of 
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those areas as well.  The training and support offered to improve the use of adult learning 

techniques could, logically, address all three categories of situated learning at the same time. 
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Appendix A: Introductory Email 

Dear participant, 

My name is Matt Bishop, and I teach electrical apprenticeship for Fox Valley Technical 

College.  I am completing my graduate degree through the University of Wisconsin-Stout and as 

a part of graduation requirements, I am conducting research as a component of my thesis.  

You have been selected to participate in a survey that I am conducting since you are also 

an instructor of electrical apprenticeship paid related instruction (PRI) within the Midwest 

Technical College System (MTCS).  I would sincerely appreciate your participation in a survey. 

Through this survey I am hoping to determine if the current state of electrical 

apprenticeship PRI is reflective of the traditional training methodology associated with 

apprenticeship and situated learning.  The survey will look at 4 areas of electrical PRI instruction 

and gauge them against 3 components of situated learning. 

The survey is brief.  It contains 38 questions and should take approximately 10 minutes 

or less to complete.  While there will not be any compensation for participation in this survey, 

your responses would help inform the future decisions related to electrical apprenticeship in the 

State of Wisconsin.  Participation in the survey is also completely voluntary. 

I will be sending you a link to the survey in a separate email within one week’s time.  

Please see attached implied consent form, and please contact me with any questions you may 

have regarding this research project, prior to beginning survey.  I look forward to your 

participation. 

Thank you again for your time.  
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Appendix B: Reminder Email 

This email is being sent to remind you to please complete the following electrical 

apprenticeship paid related instruction survey as your participation would be greatly appreciated.  

Thank you in advance, 

Matt Bishop  

Follow this link to the Survey: 

Take the survey 

Or copy and paste the URL below into your internet browser: 

https://uwstout.qualtrics.com/SE?Q_DL=1LjbxgAexksvtDn_8uFbc44KkTgrg45_MLRP_3zaEkr

kv6Ilw2zP&Q_CHL=email 
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Appendix C: Institutional Review Board Approval 

January 19, 2017 
 
Matt Bishop 
School of Education 
University of Wisconsin-Stout 
 
RE: An Assessment of Electrical Apprenticeship Paid Related Instruction in the MTCS 

Based on Situated Learning Theory   
 
Dear Matt: 
 
The IRB has determined your project, “An Assessment of Electrical Apprenticeship Paid Related 
Instruction in the MTCS Based on Situated Learning Theory”, is Exempt from review by the 
Institutional Review Board for the Protection of Human Subjects. The project is exempt under 
Category #1 of the Federal Exempt Guidelines and holds for 5 years.  Your project is approved 
from January 19, 2017 through January 18, 2022.  If a renewal is needed, it is to be submitted 
at least 10 working days prior to the approvals end date. Should you need to make modifications 
to your protocol or informed consent forms that do not fall within the exemption categories, you 
will need to reapply to the IRB for review of your modified study. 
 
Informed Consent: All UW-Stout faculty, staff, and students conducting human subjects’ 
research under an approved “exempt” category are still ethically bound to follow the basic 
ethical principles of the Belmont Report: 1) respect for persons; 2) beneficence; and 3) justice. 
These three principles are best reflected in the practice of obtaining informed consent from 
participants. 
 
If you are doing any research in which you are paying human subjects to participate, a specific 
payment procedure must be followed.  Instructions and form for the payment procedure can be 
found at http://www.uwstout.edu/rs/paymentofhumanresearchsubjects.cfm  
 
If you have questions, please contact the IRB office at 715-232-1126, or 
buchanane@uwstout.edu, and your question will be directed to the appropriate person.  I wish 
you well in completing your study. 
 
Sincerely, 

 

Elizabeth Buchanan 
Interim Director of Office of Research and Sponsored Programs and Human Protections Administrator,  
UW-Stout Institutional Review Board for the Protection of Human Subjects in Research (IRB) 
 
CC: Dr. Sylvia Tiala  
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Appendix D: Consent to Participate In UW-Stout Approved Research 

Consent to Participate In UW-Stout Approved Research 

Title: An Assessment of Electrical 
Apprenticeship Paid Related Instruction in the 
Midwest Technical College System Based on 
Situated Learning Theory 
 

Research Sponsor: 
Sylvia Tiala, Ph. D.  
Associate Professor in the School of 
Education 
225D Communications Technology Building 
University of Wisconsin-Stout 
tialas@uwstout.edu 
715-232-5619 

Investigator: 
Matt Bishop 
Electrical Instructor  
Fox Valley Technical College 
Office: F161H 
bishopm@fvtc.edu 
Cell: 920-573-3555 

 
Survey Description: 

The survey will include inquiries into how much situated learning is currently 
incorporated into WTCS electrical PRI.  It will help determine the current state of apprenticeship 
really is reflective of real apprenticeship ideologies.   
 
Risks and Benefits: 

Risks for participating in the survey will be minimal.  There will be no physical risks 
involved.  Questions will be strictly about curriculum and delivery in your classroom, posing no 
employment dilemmas or threats or any form of psychological or social stress.   

This research will benefit society by adding to the generalizable knowledge regarding 
apprenticeship training, how PRI instructors can best serve apprentices in the classroom, and 
provide administrators with information needed to make decisions.   
 
Time Commitment: 

Participants will simply be asked to answer 38 survey questions and respond within the 
electronically-delivered survey host.  Participants will be in a place of their choosing, and will be 
done alone.  The estimated time for survey completion should be approximately 30 minutes.  
 
Confidentiality: 

Data will be collected via an electronic survey, with every effort made to preserve 
anonymity.  As part of the electronic survey, anonymous responses will be selected and at a 
personally convenient time.   
 
Right to Withdraw: 

Your participation in this study is entirely voluntary. You may choose not to participate 
without any adverse consequences to you. You have the right to stop the survey at any time. 
However, should you choose to participate and later wish to withdraw from the study, there is no 
way to identify your anonymous document after it has been turned into the investigator. If you 
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are participating in an anonymous online survey, once you submit your response, the data cannot 
be linked to you and cannot be withdrawn. 
 
IRB Approval: 

This study has been reviewed and approved by The University of Wisconsin-Stout's 
Institutional Review Board (IRB). The IRB has determined that this study meets the ethical 
obligations required by federal law and University policies.  If you have questions or concerns 
regarding this study, please contact the Investigator or Advisor.  If you have any questions, 
concerns, or reports regarding your rights as a research subject, please contact the IRB 
Administrator. 
 
Investigator: Matt Bishop 
bishopm@fvtc.edu 
920-573-3555 
 

IRB Administrator 
Elizabeth Buchanan  
Office of Research and Sponsored Programs 
152 Vocational Rehabilitation Bldg. 
UW-Stout 
Menomonie, WI 54751 
715.232.2477 
Buchanane@uwstout.edu 

Advisor: Dr. Sylvia Tiala 
tialas@uwstout.edu 
715-232-5619 

 
Statement of Consent: 

By completing the following survey you agree to participate in the project entitled, “An 
Assessment of Electrical Apprenticeship Paid Related Instruction in the Wisconsin Technical 
College System Based on Situated Learning Theory”.   
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Appendix E: Situated Learning in Apprenticeship 

This survey will ask you to look at the different ways in which you use the basic tenets of 
apprenticeship (situated learning) in your electrical apprenticeship paid related instruction 
classes.  It will also ask you a few questions about some of the common factors that support or 
inhibit the use of situated learning in apprenticeship.  Your cooperation in this study is greatly 
appreciated and all your answers will be anonymous.  
 
Directions:  Instructors provide activities that provide authentic context in different ways.  
Please read the following statements very carefully and answer question using the scale provided 
below.   

 4 3 2 1 
 Always Frequently Occasionally Never 

When your apprentices are working on classroom or lab activities, how often do you…  
 
1. Assign reality-based electrical theory activities (Ohm’s law, solid 

state devices, etc.) that require your students to perform real-world 
actions and make authentic decisions they will have to make in the 
field?              

 4 3 2 1 

2. Assign reality-based controls and automation activities (motor 
controls, PLC’s, etc.) that require your students to perform real-
world actions and make authentic decisions they will have to make 
in the field?              

 4 3 2 1 

3. Assign reality-based general electrical knowledge activities 
(distribution, conduit bending, etc.) that require your students to 
perform real-world actions and make authentic decisions they will 
have to make in the field?              

 4 3 2 1 

4. Assign reality-based national electrical code activities (simulated 
state exams, question discussion, etc.) that require your students to 
perform real-world actions and make authentic decisions they will 
have to make in the field?              

 4 3 2 1 

5. Have apprentices apply strategies they have personally learned in 
the field to general electrical theory activities?   

 4 3 2 1 

6. Conduct motor control lab activities that simulate a real-world 
problem?  

 4 3 2 1 

7. Provide activities (such as conduit bending) that simulate a situation 
that the apprentice may encounter at work?  

 4 3 2 1 

8. Provide national electrical code exams that provide a simulated 
setting to the state exam?   

 4 3 2 1 

9. Assign a theory problem (such as Ohm’s Law) that apprentices can 
collaborate on in a group?   

 4 3 2 1 

10. Provide a motor control or PLC lab activity that requires apprentices 
to use higher-order thinking to solve a problem (past experience, 
critical thinking, etc.) 

 4 3 2 1 
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11. Assign a lab (such a complex conduit bending situation) that mimics 
on-the-job performance and includes a built-in assessment that is 
part of the lab activity?  

 4 3 2 1 

12. Discuss, critique, and provide feedback after students have 
completed a national electrical code activity?  

 4 3 2 1 

 
Directions:  Instructors provide activities that provide access to content experts in different 
ways.  Please read the following statements very carefully and answer question using the scale 
provided below.   

 4 3 2 1 
 Always Frequently Occasionally Never 

When facilitating paid related instruction, how often do you…  
 
13. Integrate personal experiences of your own to the electrical theory 

being studied?  
 4 3 2 1 

14. Describe real-world troubleshooting scenarios based on your own 
personal experience when learning motor controls and automation?   

 4 3 2 1 

15. Provide multiple teaching methods to address various learning styles 
when teaching electrical trade-specific items such as conduit 
bending?   

 4 3 2 1 

16. Provide personal experiences of taking state exams?   4 3 2 1 
17. Describe your own experience in learning something such as Ohm’s 

Law or DC theory?   
 4 3 2 1 

18. Feel confident in your demonstration of expert-level knowledge of 
PLCs and motor controls?  

 4 3 2 1 

19. Quickly retrieve electrical trade-specific content?    4 3 2 1 
20. Provide details of your experience with taking the state master’s 

exam?  
 4 3 2 1 

21. Demonstrate how electrical knowledge continually builds off prior 
knowledge, such as needing to comprehend Ohm’s Law prior to 
learning about solid state?  

 4 3 2 1 

22. Show how analytics can be used to learn troubleshooting in motor 
controls and PLCs?   

 4 3 2 1 

23. Create realistic work-based conditions and situations for learning 
electrical knowledge versus teaching textbook-like facts or 
formulas?   

 4 3 2 1 

24. Apply analytics and prior experience to discuss exam questions after 
the exam?   

 4 3 2 1 

 
Directions:  Instructors provide activities that facilitate adult learning in different ways.  Please 
read the following statements very carefully and answer question using the scale provided below.   

 4 3 2 1 
 Always Frequently Occasionally Never 
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When facilitating paid related instruction, how often do you…  
 
25. Provide one-on-one coaching through difficult scenarios such as 

solid state devices or Ohm’s Law?   
 4 3 2 1 

26. Provide motor control or PLC lessons which have a built-in 
reflection component of the end result?  

 4 3 2 1 

27. Embed informal assessments within electrical-specific learning, 
such as games?   

 4 3 2 1 

28. Allow code-related activities to be done in collaborative groups?  4 3 2 1 
29. Facilitate reflection after lab activities?    4 3 2 1 
30. Create motor control and PLC labs to be done in a manner that 

views the “problem” from multiple angles or perspectives?  
 4 3 2 1 

31. Conduct discussions after the lab or learning activity?   4 3 2 1 
32. Provide scaffolding in national electrical code learning activities that 

require students to re-use newly acquired code knowledge to solve 
code questions?  

 4 3 2 1 

33. Meet with students one-on-one to provide coaching?  4 3 2 1 
34. Analyze with students what was effective or what was not within 

motor control and PLC labs? 
 4 3 2 1 

35. Use unconventional tools, such as games, as embedded assessment 
of the learning?   

 4 3 2 1 

36. Engage students in activities that require them to learn about each 
other – professionally and personally?  

 4 3 2 1 

 
Directions:  Lastly, I just need to know a few things about you as a respondent to my study.  
Please read the following questions and circle the most appropriate answer.   
 
37. Approximately how many years have you been teaching electrical apprenticeship paid 

related instruction? (circle one)  
 0-5 6-10 11-15 16-20 21-25 26-30 Over 30 

38. Which of the following represents your level of formal education the best? (circle one) 
 High School AS BS or BA MS PhD or EdD 

Thank you for taking time out of your busy schedule to complete this survey. 




