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Abstract 

HOW TO EFFECTIVELY TEACH A FOUR CREDIT INTEGRATION OF MECHANISM 

AND CONTROLS CAPSTONE CLASS AT A TECHNICAL COLLEGE 

Peter S. Dettmer 

Under the Supervision of Tom Lo Guidice, PhD 

 

 When developing a new program at the Technical College level it is important to craft 

courses that provide students with the necessary skills to succeed in industry. Most programs 

introduce students to basic skills and knowledge in the first year. The second year requires 

courses that allow students to practice and apply what they have been learning. A capstone class 

that integrates various subjects is one option. 

 Research was conducted on how groups and teams can be formed to engage students, 

how capstone projects are conducted and implemented across the globe, and how to successfully 

integrate learning outcomes for assessment. The result is curriculum that provides an example for 

a capstone course at the Technical College level. 
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CHAPTER 1 

 

 INTRODUCTION 

 

The Technical College system in Wisconsin is designed to provide hands-on instruction 

for students to develop real world skills in their careers. Automated Manufacturing, which 

includes Robotics, Automation and Computer Integrated Manufacturing, is one of those careers. 

In order for students to apply the specific skills and technologies they learned about in unique 

classes, a capstone project class in the last two semesters of their degree is most effective 

(Redman, 2013). This Capstone project must be carefully planned in order for students to apply 

all of their skills, work in teams, and stay engaged throughout the year. 

Student engagement is critical to success in the program. This educational project 

provides detailed curriculum, learning objectives and learning activities to maintain student 

engagement and prepare them for the real world by integrating automated systems. 

 

 

Statement of the Problem 
 

 How can an instructor effectively design a four credit capstone project course to meet 

industry expectations? The sub-questions are: 

 How can an instructor make a four credit capstone project course interesting and 

applicable to students’ unique projects? 

 How can students reasonably express their knowledge, skills, and disposition expected in 

a capstone course? 
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Definition of Terms  

Automation: automatically controlled operation of an apparatus, process, or system by 

mechanical or electronic devices that take the place of human labor (Merriam Webster). 

Capstone: culminating experiences in which students synthesize subject-matter knowledge they 

have acquired, integrate cross-disciplinary knowledge, and connect theory and application in 

preparation for entry into a career (Kerka, 2001). 

Computer: a programmable, usually electronic device that can store, retrieve, and process data 

(Merriam Webster). 

Integrated: marked by the unified control of all aspects of production from raw materials through 

distribution of finished products (Merriam Webster). 

Manufacture: the process of making products, especially with machines in factories (Merriam 

Webster). 

Industrial Robot: an automatically controlled, reprogrammable multipurpose manipulator, 

programmable in three or more axes which may be either fixed in place or mobile for use in 

industrial automation applications (ANSI/RIA/ISO, 2007). 

Industrial Robot System: equipment that includes the robot(s) (hardware and software) 

consisting of the manipulator power supply and control system; the end-effector(s); and any 

other associated machinery and equipment within the safeguarded space (ANSI/RIA/ISO, 2007). 

 

       Purpose of the Study  

The purpose of the study is to provide a review of the literature related to the integrated 

manufacturing profession and to provide a curriculum project based on the review of literature 

related to content and Project Based Learning (PLB) as a method. 
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    Significance of the Study 

The study of project based learning is important to the practice of building automated 

systems. This work will make an impact on the use of capstone projects and should be of 

importance to others seeking information related to best practices. 

 

 

Delimitations of the Study 

The research was conducted using the Karmann Library at the University of Wisconsin 

Platteville using the databases from Business Source Premier and Education Research Complete 

via the EBSCOHOST search engine. Key search terms were “capstone project”, “manufacturing 

integration,” and “best practices for project based learning”. The data was collected over a period 

of 75 days.  

 
 

Methodology 

 
 

 The purpose of this project is to create an effective four credit capstone project course on 

Integration of Mechanism and Controls for Associate degree Automated Manufacturing Systems 

Technology students at Madison College. The methodological elements of the course will 

include a review of literature on best practices for project based learning, learning objectives and 

assessment options to implement in capstone project courses. A course titled “Integration of 

Mechanism and Controls 1” will be completed through Madison College to gain insight on the 

best practices for capstone projects and learn about various learning activities that can be 

incorporated into the class. 
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Chapter 2 

Review of Literature 

In a two-year degree students complete a variety of courses on many topics and learn 

specific skills. Along with specific technical abilities, students also learn about problem solving, 

project management, budgeting and reporting. A capstone course allows students to apply those 

skills effectively with real world problems. Students have to work in teams to practice their 

decision-making skills and solve genuine problems (Aller, Lyth, & Mallak, 2008). The capstone 

experience can vary greatly by institution and geography, but all forms of capstone projects 

require an alignment of learning outcomes and assessment. 

Team Formation: 

 

Teams are everywhere. Regardless of profession, employers expect team members to 

participate and function at a high level. Team formation and project selection is an important 

aspect of the capstone project course. In order for students to demonstrate high performance, 

they must have shared interest and be motivated to work with their team. Over the years a variety 

of methods have been used to form teams and assign projects. These include: 

 Similar grade point average 

 Personality profile (e.g., Myers-Briggs test) 

 Alphabetical 

 Count off or random 

 Self-selected 

 Operations Research/Management Science techniques (assignment method, 

mathematical programming) (Aller, et al., 2008) 



 

 

9 

 

Aller et al. (2008) suggest a different method for team formation, “The Mingling 

Method.”  It is a method that typically involves three or four students, a faculty advisor and 

an industry partner. Faculty solicits project ideas and presents the topic, constraints, budget, 

deliverables, funding and scheduling to the student body. Students review the topics with 

their coordinator and discuss any missing information and questions. At the end of their 

class, the coordinator conducts a public poll, and students can express their own interest in 

each topic and seek out other students with similar interest (Aller, et al., 2008). 

 A very important aspect of the mingling method is a discussion with the students 

about their expectations and past experiences with teamwork, communication and work 

habits. Most students know each other and have worked on teams before. They know their 

own strengths and weaknesses. An open discussion allows students to express their 

experiences, concerns and preferences learning about their fellow students. Faculty is 

encouraged to share their own experiences. 

The Mingling exercise itself allows students to assign their first, second and third choice 

to a project. This is an open and interactive exercise. As students select their projects they 

discuss their interest with other students who selected the same project. Projects that do not 

have enough student interest get eliminated. Any project that has too many students requires 

them to negotiate with each other to reach the desired project team size. This process may 

get noisy or seem disorganized, but it is important that each student participates, especially 

the introverted (Aller, et al., 2008). 

The last step of the method is bidding and assignment. Students are required to prepare 

written bids for their three choices. In addition to a short summary of the project, the bid 
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must include information about relevant coursework and experience, teamwork and 

communication experience, and reason for bidding on a specific project. At this point the 

assignment process is rather simple. Teams may have already been finalized during the 

mingling process. Students have identified a project that meets their interest and feel 

motivated to participate on a team. 

Capstone experience: 

 It is useful to explore and compare a variety of capstone experiences to find the one that 

best fits the institution’s mission and goals. 

 Healy (2014) summarizes capstone experiences in the United States and compares them 

to seven international case studies and research from England, mainland Europe and 

Australia. Research and case studies show that capstone projects are increasingly used to 

assess students’ knowledge and experiences gained from their previous semesters. Other 

countries use different terminology to describe the capstone project. In England it is referred 

to as a “dissertation,” and in mainland Europe it is described as “the bachelor final project.” 

England: 

 In England, capstone projects are used to prepare students to move into employment upon 

graduation. The University of Canterbury accomplishes this by students working on 

challenging projects, with incomplete data, information and changing requirements. 

 The Nottingham Trent University provides three options for students to demonstrate a 

product design project. They include a 10,000 word dissertation with a poster summarizing 

their work; a 5,000 word conference paper with supporting presentation delivered to peers; 

and a 5,000 word justification, as well as written report, illustrations or simulations. Giving 
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students the choice ensures that their needs are met, regardless of discipline, background, or 

life goals (Healy, 2014). 

  In addition to institutions and potential employers, government agencies are paying more 

attention to these projects. Capstone projects are used in Europe to assess program-level 

outcomes and to assure quality of degrees. 

 Ten characteristics of a capstone project are presented (Healy, 2014). Not all of them are 

applicable to projects or dissertations, depending on the discipline. However, the list is a 

useful tool for educators to prepare students for what is expected. Healy (2014) also 

mentions the recent growth of Massive Open Online Courses (MOOC), and that capstone 

projects are a good tool to demonstrate the importance of faculty supervision and guidance 

in providing high-quality, student-centered learning. 

  Compelling evidence exists that capstone projects increase student engagement and have 

a positive impact on student learning and intellectual development. While recognizing the 

strength of capstone projects, many institutions offer various options to complete a final-year 

capstone project, in order to provide options for students in vocational, professional and 

research-focused disciplines.  

Australia:  

 The Australian National University selects students from across the university, based on 

their academic excellence, interest and commitment in different policy areas. High-profile 

researchers speak to classes on a weekly basis. Pairs of students then facilitate discussions 
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with about 16 of their classmates. Students maintain learning portfolios, which are used for 

assessment. 

 Another university focuses on a community based service projects to connect students 

with community groups and academic staff. Students engage in research workshops and 

prepare for a public presentation of their findings. Grading involves all members of the 

project team (Healy, 2014). 

 All of these various types of projects require an assessment process that assures academic 

standards are maintained and that the different teams and individual students contribute a 

comparable amount of work. 

 In order to have a successful capstone project, it is critical that students are prepared in 

their previous coursework and study. Some institutions redesigned their first year to a 

common set of coursework for different programs. In their final year, all programs ensure 

that students have a suitable experience to integrate their knowledge and understanding of 

their specific discipline. This prepares them for employment and good citizenship. 

Europe:  

 In addition to students’ discipline specific skills; they are required to develop their core 

abilities, such as writing, critical thinking, verbal and visual presentation, creativity and 

independent decision-making. The ability to work on a team has seen increasing priority. 

 At the University of Utrecht this is accomplished by assigning a topic to a team of 

students, who have to write a proposal for graduate level research without the actual 

laboratory task. 
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 Celebrating and disseminating the outcomes of the capstone project is an important part 

of the process. Depending of the type of project, public presentations or exhibitions are 

important to provide public recognition of the students’ work. Inviting potential employers, 

family and friends offers them the opportunity to learn about the students’ experience and 

work. 

 Every graduate has to know that the capstone experience is not complete until the 

outcomes can be communicated in a well-documented manner. Going public has shown to 

raise the standard of work produced. Several British universities accomplish this by 

providing students to the opportunity to publish their work in academic journals (Healy, 

2014). 

 To summarize, final-year, or capstone projects provide a great opportunity for students to 

demonstrate what they have learned. This has been recognized in the United States, as well 

as overseas. The project has to provide the students a transformative experience, which can 

be challenging given the vast variety of disciplines. Institutions can achieve this by giving 

students a choice about the type and topic of the project, a good assessment strategy, and 

publicly sharing their accomplishments. 

Assessments: 

 There is a variety of assessments that can be used for a capstone project. These should be 

based on learning outcomes and their relationship to core abilities. Including reflection and 

self-assessment is a common practice. 

 First year LaVerne EXperience (FLEX) is based on two discipline-based courses and one 

writing course. Students reflect in the writing course on the two discipline-based courses. 
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Community engaged activities bring theory of the course to the practice of the community. 

Focus of their writing is on diversity and the e-portfolio (Redman, 2013). 

 Capstones culminate the students’ academic journey. Each capstone is curriculum based, 

yet represents the uniqueness of the program. LaVerne ties capstone to core values: ethical 

reasoning, diversity and inclusivity, lifelong learning, and community and civic engagement 

starts before first year courses are taking, by volunteering and working alongside faculty. 

 Students continue to take classes, which connect curricular with co-curricular 

experiences. They explore the richness of LaVerne experience beyond the classroom. 

Reflective learning and integrated curriculum from two or three major classes are part of the 

junior year experience. In their senior year, students complete a capstone class, reflecting on 

the total LaVerne experience, values, curricular and co-curricular experiences.  

 Community engagement is linked with the LaVerne experience for students in each year. 

Students work in community projects, complete internships and engage in community 

events. Students reflect on their experience through e-portfolios, in the form of essays and 

blogs. Faculty uses the evidence of student learning for assessment, and the university 

evaluates progress toward institutional goals and values. 

 The university also developed baccalaureate goals for all undergraduates to further 

enhance reflection as part of their learning process. They include: critical thinking, broad 

knowledge and appreciation of the liberal arts, excellence in communications, effective 

leadership and teamwork, and a commitment to ethical, environmental and social 

responsibility (Redman, 2013). 
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 LaVerne University engages in community partnerships to explore mutually beneficial 

projects that include learning opportunities for their students and faculty. Goals for these 

partnerships are knowledge of human nature, intellectual and practical skills, personal and 

social responsibility and integrative and applied learning. 

 One particular partnership with the Pomona Unified School District resulted in an 

excellent exchange of ideas followed by sessions on business and economic development 

attended by faculty and community partners. The goals were to foster partnerships and 

develop clear follow-up objectives (Redman, 2013). 

 Upon completing a degree, the students show clear evidence of integration of what they 

learned and their capstone experience. Each student describes their experience in a unique 

way, which matches their personal experience and degree. 

 According to Redman (2013), faculty works one on one with students to prepare them for 

a career outside of school. They learn to express what they learn through writing. The 

LaVerne experience is focused on providing students the skills necessary to succeed in their 

chosen careers and life. 
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Summary: 

 Regardless of what it is called: bachelor final project, capstone, dissertation, or final-year 

project, evidence can easily be found around the globe that capstone courses are commonly used 

in higher education. It all starts with identifying student interests and allowing them to work in 

teams on projects they relate to or have common interest in and meet the required program 

outcomes. There are many different methods to create groups of students and assign them to a 

project of common interest. The one discussed in more detail is the “The Mingling Method.”  

 Various assessment strategies, such as blogs, presentations, reports, illustrations and 

simulations are introduced allowing faculty to assess student knowledge and experiences from 

prior classes. Self-evaluation and reflection are also commonly used throughout the capstone 

experience. Learning objectives and core abilities are aligned with the institution’s mission and 

goals. Assessments are used by faculty to show evidence of the student’s progress towards 

achieving those goals. Ultimately, the goal of every institution is for students to develop the 

skills to succeed in their life and careers. 

 

 

 

 

 



 

 

17 

 

Chapter Three:  

Conclusions and Recommendations 

In summary, this paper provides a review of existing research on capstone projects in 

higher education institutions. The focus is on how to best engage students in their project by 

allowing them to select from a variety of capstone project options. This creates buy-in and 

student engagement at the highest level. Students are likely to be more motivated to work on 

projects they can identify with personally or professionally. 

Depending on the institution and degree, the type of capstone project can vary greatly. 

Examples from several countries and different types of projects students completed were 

reviewed. They varied from research projects, community projects, papers, presentations and a 

variety of combinations of the previously mentioned. Regardless of the institution and degree, 

there was a clear recognition that tying learning outcomes and specific skills to assessments was 

essential.  

At the Technical College level, hands-on experience, demonstration of learned skills and 

integration of core abilities, such as communication, critical thinking, and self-management are 

critical in the assessment process. Every program has a specific set of outcomes tied to specific 

courses. Each course identifies specific competencies, an assessment strategy, criteria to measure 

success, and learning objectives. The result of the educational project is a course syllabus, a 

course design document and an outcome matrix for a four credit Integration of Mechanism and 

Controls course. The documentation was developed using WIDS software. The documentation 

shows what the learning outcomes, assessments and learning objectives are for the course.  

Based on these conclusions, it is recommended that curriculum is developed around a 

defined set of learning outcomes and specific assessment strategies for evaluation. 
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Appendix A 

Integration for Industrial Automation   SYLLABUS 

Catalog #10-628-450 & Class # X X X X X 

WEEKDAY, Date, & Year 

 

INSTRUCTOR INFORMATION 

Instructor: Peter S. Dettmer 

Office: Madison College – TRUAX campus 

Telephone:  XXX-XXX-XXXX 

Email:  YourName@madisoncollege.edu 

Office Hours:  Add office hours here! 

   

CLASS INFORMATION 

Course Description:  The students will apply concepts of robotics and automation by 

building a small automation system. Students will apply learned concepts received in 

other courses to assist in building, testing and running their automated work cell. 

Students will develop and apply project planning, time management and cooperative 

management with their team members. 

 

Credits: 4 

Course Format: face to face 

Class Schedule: Tuesday & Thursday 9:00am – 12:50pm  

Location:  Madison College – Ingenuity Center Room A1102A  

 

Pre-requisites:  10414201; Manufacturing Materials, 10420126; Robotics for Industrial 

Automation 1, 10620170; PLCs Industrial Automation 2; 10628402; Safety for Industry. 

Co-requisites:  Robotics for Industrial Automation 2, 10620172; Computer-Assisted 

Desgin-2D, 10623400; Fluid Power 3 for Industry, 10628302; Programmable Automation 

Controller 1, 10628403 

 

Textbooks:  

1) Larry T. Ross. Robotics – Theory and Industrial Applications 2nd Edt. Goodheart-

Willcox. ISBN# 978-1605253213. Edition: 2. Unit Price: 84.00. Pages: 317. Source: Bookstore 

Supplies:  A USB Removable Thumb Drive is required to back up your files. Basic hand 

tools, allen wrench set (metric and standard), wire stripper, small philips and flat 

screwdriver. 

 

COURSE COMPETENCIES: You have the opportunity to learn the following skills in this 

course:  

 
 Utilize shop equipment in a safe manner that meets industry standards 

 Operate various pieces of equipment to produce a final product. 
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 Operate metal cutting machine to produce parts per provided drawings. 

 Complete an RSLogix500 or RSLogix5000 PLC program and FANUC TP program for your 

cell 

 Assemble components using various techniques to produce a final assembly. 

 Monitor the condition of tooling, consumables, and machine tools. 

 Select appropriate hand tools and fasteners for assembly processes. 

 Develop a time and project management plan to complete and track progress for your 

cell. 

 Check accuracy of components to Bill Of Materials call-outs. 

 Assemble mechanism and powered control items per specifications. 

 Complete an electrical and fluid power control system according to industry best 

practices. 

PROGRAM OUTCOMES: The purpose of this course is to educate Automated 

Manufacturing students in the area of integrating mechanism and controls for 

automated processes and systems. Students will be given the opportunity to setup, 

program, operate and assemble for a final assembly. Students will be required to 

operate multiple pieces of equipment and program PLC and Robotic controllers 

throughout the course of the semester including programming software. 

 

MATC CORE ABILITIES are eight key life and success skills that contribute to the 

development of students as life-long learners on the job, at home, and in the 

community.  The Core Abilities are skills and abilities taught and assessed in classes, labs, 

and field experiences at MATC.  

In addition to specific job-related training, MATC has identified core abilities that are 

transferable and go beyond the context of a specific course.  For more information on 

Core Abilities, please visit http://madisoncollege.edu/core-abilities/ .   

 

 

RESPONSIBILITIES AND POLICIES: 

Student Responsibilities:  Students are expected to be familiar with MATC policies and 

procedures. Many of the important policies and procedures are on the MATC website, 

located at http://madisoncollege.edu/student-rights-responsibilities/ . 

 

Academic Integrity is an expectation in all MATC classes.  Plagiarism, cheating and 

collusion are prohibited at MATC.  Plagiarism is defined as passing of another person’s 

work as your own.  Students who fail to observe these standards are subject to 

disciplinary action.  MATC has a strong policy on Academic Misconduct which is 

published on the MATC website.  Please refer to this page on the MATC Website to 

review all Academic Integrity and Misconduct policies located at  

http://madisoncollege.edu/academic-integrity/ . 

 

Student Code of Conduct: 

The full listing of the Student Code of Conduct is available here: 

http://madisoncollege.edu/code-conduct In regards to the recently passed legislation 

of “Conceal and Carry,” rule #10 of the Student Code of Conduct states: “Students are 

responsible to refrain from the unauthorized use, possession or distribution of weapons, 

http://madisoncollege.edu/core-abilities/
http://madisoncollege.edu/student-rights-responsibilities/
http://madisoncollege.edu/academic-integrity/
http://madisoncollege.edu/code-conduct
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dangerous firearms (or their facsimiles), explosives and/or hazardous objects or 

substances on Madison College property or at Madison College sponsored activities,” 

which is incompliance with the new law, exempting public schools, colleges and 

government buildings.  

 

Withdrawal Policy:  If a situation arises that prevents the successful completion of this 

course, please note that it is each student's responsibility to formally withdraw from this 

course.    

 

Attendance: In order for you to receive the maximum benefit it is necessary that you 

attend all possible classes.  Further, you will be paired with someone else in the 

laboratory portion of the course and if you are frequently absent you will be placing a 

burden on your lab partner.  Therefore, the following policy will be observed:  If you 

must be late or absent contact your instructor, in advance if possible and at the next 

class period if not possible, and state the general reason why, i.e. family emergency, 

work late, etc.  Leave a message for the instructor if not available.   NOTE: Excused 

absences count as attendance.  If you have problems related to work or family 

situations which necessitate frequent absences or tardy arrival address these issues with 

your instructor BEFORE it becomes a problem.  THE RESPONSIBILITY FOR SUCH ACTION IS 

YOURS.   

 

 

Class participation: Every learner is expected to actively participate in class discussion, 

group work assignments, and individual assignment, either in the classroom or at home.  

Submitting Work:  All work must be submitted as directed in Microsoft Word format, 

either as a .doc or .rtf file.  Please name your file in the following way, with the 

assignment name, your last name, and the course name.  For example, Research Paper 

1_Smith_Accounting 101.  

Student e-Mail:   MATC offers a student e-mail account for all students.  You are 

responsible for monitoring your student e-mail account.  Student e-mail can be 

accessed at: http://madisoncollege.edu/email-landing. 

Use of Electronic Devices:  Use of cell phones is permitted, but please set your ringer to 

vibrate. If you have to answer a call, please step out of the classroom to do so.  

 

Other Policies:  GENERAL LABORATORY RULES 

 Before leaving, you must clean up your bench and return all equipment and 

tools to the proper storage area and LOG OFF the computer workstation. 

 No EATING or DRINKING in the lab. 

 Back up any files that you create on USB Memory Sticks.  FILES LEFT ON THE PC 

MAY BE DELETED (in fact, they are each time we reboot or power fails). 

 Computers are for instructional use only.   The staff will not tolerate game playing 

and non-relevant web surfing during class hours. 

 Malicious behavior, such as destroying equipment, sabotaging other student's 

http://madisoncollege.edu/email-landing
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work, modifying other's files, or conducting pranks will not be tolerated. 

SAFETY RULES 

Hazardous 240/120 VAC line voltages are present on some equipment.   Proper safety 

procedures should be observed when testing live circuits.   These include: 

1. Never work alone. 

2. Do not work with bus power applied unless absolutely necessary and absolutely 

never without a safety partner. 

3. Make sure that the chassis of the equipment on which you are working is 

grounded or, that it is not at high potential relative to your body.  One way to do this 

is to connect the chassis to earth ground. 

4. When it is necessary to reach inside the equipment on which you are working do 

so only with one hand.  Should you come into contact with deadly potentials the 

current path will be less likely to pass through your heart. 

5. Always make sure the measuring equipment you are using is at ground or, at the 

same potential as the equipment on which you are working. 

6. Only use insulated hand tools and follow FLASH-ARC procedures of NFP-70E. 

7. When you have removed the power from an item of equipment place a warning 

label on the power source warning others not to activate the circuit  (i.e. Use LOCK-

OUT/TAG-OUT procedures when working on the equipment). 

8. Never remove the earth ground connection from your equipment. 

9. When cutting wire make sure the cut piece can not fly into someone’s eye. 

10. Never indulge in horseplay in the lab. 

11. Remember a sudden noise can startle someone and cause them to jerk, coming 

into contact with deadly potentials. 

 

Robotic equipment – Only the person with the Teach Pendant in hand is allowed to 

interact with, reach into or manipulate any fixturing, tooling or the robotic arm. 

 

 

 

 

COMPUTER USAGE RULES 

 

Instructional computers in Lab are primarily there for educational use.  The prevalence 

of viruses and worms has changed the character of computer security.  As a result, 

these rules have been put into place to minimize damage to computing resources and 

data files.   

 

PROHIBITED at ALL TIMES 

1. Installation of ANY program including, but not limited to Instant Messenger type 

programs, File-sharing programs, video downloading programs, or any program 

that permanently changes the behavior of the computer. 

2. Downloading of video, music, documents, or image data that is copyrighted 

and prohibited by law. 

3. Downloading or display of any offensive material including, but not limited to 
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obscene, pornographic, or other material that ANYONE in the class complains 

about (instructor included). 

4. Use of any program to ORIGINATE e-mail or Internet data from the PC in use.  

 

PROHIBITED DURING LECTURE/LAB TIMES 

1. Any web-browsing unless directed to by the instructor. 

2. Any e-mail or internet communication unless directed to by the instructor. 

3. Any audio or video playback unless directed by the instructor. 

4. Any on-line or local game playing. 

5. Any use of computer programs for other than the course material. 

 

 

PERMITTED USAGE DURING BREAKS or OPEN LAB TIMES 

1. General web-browsing for academic research and personal interest, except as 

prohibited at all times. 

2. Access to blackboard for enrolled course material. 

3. Access to web-based e-mail programs for originating and reading e-mail, 

including downloading and sending short files. 

4. Use of installed programs for make-up work, or additional education. 

5. Other activities only if APPROVED BY THE INSTRUCTOR.  Ask first! 

 

 

Technical Assistance: Student Computer Help Desk is located in the Truax Campus 

Library Room 230.  Student lab assistants are available in person, and by phone, (608) 

243-4444; toll-free at (866) 277-4445; by email at http://madisoncollege.edu/student-

helpdesk/  to provide computer support to fellow students.  These services are available 

Monday - Thursday: 7:30 a.m. - 9:00 p.m., Friday: 7:30 a.m. - 4:30 p.m., and Saturday: 

9:00 a.m. - 1:00 p.m.  In addition, students can call an after hours help desk until 10pm 

most days, by calling (608) 246-6666. 

 

Disability Act Statement:  MATC complies with all provisions of the Americans with 

Disabilities Act and makes reasonable accommodations upon request.  Please contact 

Disability Resources Services at 246-6716 (Students who are deaf via Relay 711), room 

159 at Truax or email drs@madisoncollege.edu 

 

If you have an accommodation card from their office indicating that you have a 

disability which requires academic accommodations, please present it to me so we 

can discuss the accommodations that you might need in this class.  It is best to request 

these accommodations at the beginning if not before class so there is ample time to 

make the accommodations. 

 

Class Cancellation:  Besides local radio stations and the MATC website, students can 

call the hotline to inquire about weather related school closings.  (608) 246-6606.   

 

http://madisoncollege.edu/help-desks
http://madisoncollege.edu/help-desks
http://madisoncollege.edu/student-helpdesk/
http://madisoncollege.edu/student-helpdesk/
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Learner Responsibilities: As a student in this class, I expect you to: 

 Take responsibility for your own learning.   

 be prepared for class and be an enthusiastic participant during class 

 treat others with tolerance and respect 

 act responsibly and reliably in group work 

 set high standards for your work 

 

 

Instructor Responsibilities:  As your instructor, I commit to communicating openly and 

frequently with you about this class.  I will maintain a professional, safe learning 

environment adhering to the policies of the college.  You can expect a reply to 

communication, be it via e-mail, through online discussions, voicemail or in person, 

within 24-48 business hours. 

 

Blackboard:  

A Blackboard course site has been created for this class.  You can access this course by 

logging in to the following page:  https://blackboard.madisoncollege.edu/  

 MATC Blackboard Student Support information: 

http://madisoncollege.edu/blackboard-help/ . 

 Consult your instructor for support with Blackboard problems 

 Computer difficulties are not a long-term excuse for non-participation. If you 

experience problems with your computer, call the computer help desk at (608) 

243-4444 or toll-free at (866) 277-4445. They can talk you through fixing many, 

many problems. 

 Blackboard Outages: MATC does its best to keep our Blackboard classroom up 

and running. However, despite our best efforts, our virtual classroom may go 

down unexpectedly. If you cannot access our classroom, here is what you 

should do:  

o Phone the student help desk: (608) 243-4444; toll-free at (866) 277-4445. 

They can often resolve your problem over the phone.  

Other Resources:   

 Peer to Peer Tutoring Services at MATC:  http://madisoncollege.edu/tutoring 

 Counseling Services at MATC: 608-246-6076. 

 Advising and Career Resources at MATC:  608-243-427; 

advisingandcareerresources@madisoncollege.edu  

 

Syllabus Changes:  As your instructor, I retain the right to make changes based on the 

timeline of the class, feedback from learners and/or logistical issues and will inform you 

as soon as a change is made. 

 

https://blackboard.madisoncollege.edu/
http://madisoncollege.edu/blackboard-help/
http://madisoncollege.edu/tutoring
mailto:advisingandcareerresources@madisoncollege.edu
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UNEXCUSED ABSENCES POLICY  

Students may request permission to be absent from a class in advance. If permission is 

granted, absence for that period will be considered excused, and no penalty will be 

assessed under this policy. Long term absences for sickness must be accompanied by 

evidence of the sickness. Students may also be excused for illness or other sufficient 

cause not requested for in advance at the discretion of the instructor.  

The Instructor’s policy is that a student may have as many unexcused absences as 

there are lecture hours per session. [This course with labs: Lecture section is 1.0 hours 

and lab is 3.5 hours.] In a one hour lecture session:  

 0-1Absence:   Free  

 2 Absences: 1/2 participation lost,  

 3 Absences:  Full loss of participation.  

HOMEWORK POLICY and UNEXCUSED ABSENCES  

Absences accumulated for failure to turn in homework are counted in addition to 

absences received from failure to attend class as described in these policies. 

Homework not turned in on the due date because the student had an excused 

absence must be turned in by the next class period (unless otherwise arranged) or a 

missed homework penalty will be assessed. Missed homework cannot be turned in later 

for partial credit.  

 0-2 missed homework: Free  

 3-5 missed homework: One additional absence  

 6-8 missed homework: One additional absence  

 9-11 missed homework: One additional absence  

 12 or more missed homework: One additional absence  

Grading Policy:  Assignments not turned in on-time will be counted as “Missed”. 

Unexcused absences are counted against your participation, according to the above 

policy.  

 

ITEM PERCENTAGE OF TOTAL GRADE 

Blackboard homework & News Articles 15% 

Participation/Attendance 20% 

Quizzes 10% 

Labs & project 40% 

Final Exam 15% 

 
 Homework will be from the book and hand-written essay - reviewed/graded in-class. 

 Quizzes will be in-class on blackboard T/F, Multiple Choice and Matching. 

 NOTE:  Quiz questions will be drawn from the week’s "Practice Quiz" available to students on 

BB. These "Practice questions" will comprise the quiz, but are NOT graded. 
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A 93 - 100 % 

AB 89 - 92 

B 84 - 88 

BC 83 - 80 

C 76 - 79 

D 70 - 75 

F 69 AND BELOW 

 

 

Course Calendar: 

Week Topic Activity Reference 

One Course Orientation: 

Objectives, Requirements 

and Evaluation 

Introduction to Robotics 

Introductions 

Semester Planning 

Course Preview 

Robotics Course 

of Study 

Two Introduction to Industrial 

Robotics: 

Early Robots 

Evolution of Industrial 

Robots 

Types of Automation 

Plan robotics activities for the 

term 

Lecture/Discussion 

Student Portfolio Planning 

Learning Extensions for Chapter 

1 

Text—Chapter 1 

Three Fundamentals of Robotics 

Parts of a Robot 

Degrees of Freedom 

Classifying Robots 

Test—Chapter 1 

Lecture/Discussion 

Lab Demonstration—Parts of 

Robots/Classification 

Learning Extensions for Chapter 

2 

Text—Chapter 2 

Four Programming the Robot Test—Chapter 2 

Lecture/Discussion 

Lab Demonstration—Robot 

Programming/Preparation for 

Lab Activity 

Lab Activity 3-1 

Learning Extensions for Chapter 

3 

Text—Chapter 3 

Five Programming the Robot Lab Demonstration—

Programming 

Environment/Preparation for 

Lab Activities 

Lab Activities 3-2 and 

Text—Chapter 3 
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Week Topic Activity Reference 

3-3 

Six Programming the Robot Lab Performance Test—

Programming 

Lab Demonstration—

Preparation for Lab Activities 

Lab Activities 3-4 and 

3-5 

Test—Chapter 3 

Text—Chapter 3 

Seven Programming the Robot Lab Performance Test—

Programming 

Lab Demonstration— Prep 

Lab Activities 3-6, 3-7, and 3-8 

Text—Chapter 3 

Eight Industrial Applications Lecture/Discussion 

Lab Demonstration—

Preparation for Lab Activities 

Lab Activities 4-1 and 

4-2 

Learning Extensions for Chapter 

4 

Text—Chapter 4 

Nine Industrial Applications Text—Chapter 4 

Lab Demonstration—

Preparation for Lab Activities 

Lab Activities 4-3, 4-4, 4-5, and 

4-6 

Lab Performance Test—

Programming 

Text—Chapter 4 

Ten Electromechanical Systems Lecture/Discussion 

Review DC/AC Electronic 

Circuits and Lab Procedures 

Lab Activities 5-1, 5-2, 5-3, 5-4, 

5-5, and 5-6 

Learning Extensions for Chapter 

5 

Text—Chapter 5 

Eleven Electromechanical Systems Lab Demonstration—

Preparation for Lab Activities 

(select based on equipment 

available) 

Lab Activities 5-7, 5-8, 5-9, 5-

Text—Chapter 5 
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Week Topic Activity Reference 

10, 5-11, and 5-12 

Test—Chapter 5 

Twelve Fluid Power Systems Lecture/Discussion 

Lab Demonstration—

Preparation for Lab Activities 

Lab Activities 6-1, 6-2, 6-3, 6-4, 

6-5, 6-6, 6-7, 

6-8, 6-9, 6-10, 6-11, 

6-12, 6-13, and 6-14 

Learning Extensions for Chapter 

6 

Text—Chapter 6 

Thirteen Sensors Test—Chapter 6 

Lecture/Discussion 

Lab Demonstration—

Preparation for Lab Activities 

(select based on equipment 

available) 

Lab Activities 6-15, 6-16, 7-1, 

7-2, 7-3, 7-4, and 7-5 

Learning Extensions for Chapter 

7 

Text—Chapter 7 

Fourteen End Effectors Test—Chapter 7 

Lecture/Discussion 

Lab Activities—Complete based 

on equipment available 

Learning Extensions for Chapter 

8 

Text—Chapter 8 

Fifteen Computer Systems and 

Digital Electronics 

Test—Chapter 8 

Lecture/Discussion 

Lab Demonstration—

Preparation for Lab Activities 

Lab Activities 9-1 and 

9-2 

Learning Extensions for Chapter 

9 

Text—Chapter 9 

Sixteen Interfacing and Vision 

Systems 

Test—Chapter 9 

Lecture/Discussion 

Lab Activity 10-1 

Text—Chapter 

10 



 

 

29 

 

Week Topic Activity Reference 

Learning Extensions for Chapter 

10 

Seventeen Maintaining Robotic 

Systems 

Robots in Manufacturing 

Future of Robotics 

Test—Chapter 10 

Lecture/Discussion 

Lab Activities 11-1 and 11-2 

Learning Extensions for Chapter 

11 

Text—Chapters 

11, 

12, 13 

Eighteen Robotics: Theory and 

Industrial Applications 
Review 

Lecture/Discussion 

Group Discussion—Future of 

Robotics/Student Presentations 

Lab Performance Test 

Final Examination—

Comprehensive 

Text—Chapters 

1–13 
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Appendix B 

Madison College 

10628450  Integration of Mechanism and Controls 1 
Course Design 

Course Information 
 

Description 
The student will apply the concepts of robots and automation by building a small 

automation system. This automation cell will be accomplished within the framework of 

an assigned team of students. Student will apply learned concepts studied in previous 

classes. These concepts will assist in building, testing, and running their automated 

work cell. Student will develop, and apply project planning, time management and 

cooperative methods with their team members to build their work cell. Student will 

learn how to design and make parts for this project. Student also will specify and 

purchase parts as well as, analyze system malfunctions, which may occur to the 

modular level. Student will practice the skills needed to interface and make repairs. 

 

Career 
Cluster 

Manufacturing 

 

Instructional 
Level 

Associate Degree 

 

Total Credits 
4.00 

 

Total Hours 
136.00 

Types of Instruction 

Instruction Type Credits 
Face to face 4 

Purpose/Goals 
The Automated Manufacturing Systems Technology Program will prepare students with knowledge and skills to use 

in advanced manufacturing.  The program will emphasize integration, design, prototyping, CAD/CAM operations, 

technical documentation and updating of automated systems using robotics, programmable logic controllers.  

The automated manufacturing technician is able to perform systems based tasks which are not dependent on a 

specific material, rather cross mediums such as food, wood and fiber, metals, packaging and distribution systems, 

and many more.  

 

Target Population 
High School graduates with Shop, Technology or Computer programming interest. 

Incumbent workers from the manufacturing industry, with mechanical, machining and/or electrical experience. 

Pre/Co requisites 
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Pre/Co 

requisite 

10414201; Manufacturing Materials, 10420126; Robotics for Industrial Automation 1, 10620170; PLCs 

Industrial Automation 2; 10628402; Safety for Industry, 10628420; Co-requisites: Robotics for 

Industrial Automation 2, 10620172; Computer-Assisted Desgin-2D, 10623400; Fluid Power 3 for 

Industry, 10628302; Programmable Automation Controller 1, 10628403 

Core Abilities 

1 Communication 

 

Criteria 

 
1.1 Read and apply knowledge and ideas for purposes such as information gathering, appreciation, and enjoyment 

1.2 Write clearly, concisely, and accurately in a variety of contexts and formats 

1.3 Speak clearly, concisely, and accurately in a variety of contexts and formats 

1.4 Listen attentively with respect and an open mind 

2 Critical Thinking 

 

Criteria 

 
2.1 Understand and use effective strategies 

2.2 Identify tasks 

2.3 Evaluate information 

2.4 Make decisions 

2.5 Assess decisions 

3 Mathematics 

 

Criteria 

 
5.1 Perform computations using appropriate methods and/or technologies 

5.2 Demonstrate knowledge and application of measurement 

5.3 Read, interpret, and generate graphical information 

5.4 Demonstrate knowledge and application of formulas 

5.5 Demonstrate numerical and logical reasoning in professional and personal settings 

4 Science and Technology 

 

Criteria 

 
6.1 Gather and apply data & information 

6.2 Apply principles of science & technology 

6.3 Demonstrate awareness of changing science and technology 

5 Self-Management 

 

Criteria 

 
7.1 Manage stress in appropriate ways. 

7.2 Accomplish desired tasks in the time available. 

7.3 Recognize own strengths and potential for growth/life-long learning. 

7.4 Practice workplace etiquette 

7.5 Effectively cope with change 

6 Social Interaction 
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Criteria 

 
8.1 Acknowledge and respect different opinions and ideas 

8.2 Demonstrate constructive feedback skills 

8.3 Contribute to team success 

8.4 Resolve interpersonal conflicts effectively 

Program Outcomes 

1 Utilize practical AC/DC electronic fundamentals in wiring, integrating, and troubleshooting 
industrial devices and systems. 

2 Understand the operation, wiring, and control of motors, drives, and hydraulic/pneumatic systems. 

3 Apply computer skills to real world industrial applications and projects. Including operating 
systems, word processing, spreadsheets, databases, computer hardware, and networking. 

4 Design, program, integrate and troubleshoot PLC (Programmable Logic Controllers) programs and 
systems. 

5 Utilize various communications networks to integrate industrial devices such as computers, PLCs, 
vision systems, robots, drives, etc. 

6 Integrate manufacturing data acquired from machines, PLCs, sensors, vision systems, etc., and share 
that data with the business side databases to improve quality, efficiency, and reduce manufacturing 
costs. 

7 Design, program, and troubleshoot programs for computers, PLCs, vision systems, robots, and other 
industrial software. 

8 Design and program color touch panel displays (HMIs (Human Machine Interface)) for a wide variety 
of industrial and business applications such as water treatment, energy, process control 
applications, paper making and converting, food production, and manufacturing. 

9 Integrate safety hardware and software such as light curtains, laser scanners, safety switches, safety 
controllers, etc., into industrial systems to reduce the risk of injury. 

10 Utilize SCADA (Supervisory control and data acquisition) software to monitor and control various 
types of industrial and business applications such as water treatment, energy, process control 
applications, paper making and converting, food production, and manufacturing. 

11 Program, integrate, maintain, and troubleshoot robots and robotics systems for industrial 
applications. 

12 Develop programs, calibrate devices and tune PID parameters for various types of process control 
systems such as pressure, level and temperature controls. 
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13 Ability to understand and choose industrial programs and integrate devices to create automated 
systems. 

14 Work with and supervise other skilled trades’ people when installing and troubleshooting systems. 

Course Competencies 

1 Utilize shop equipment in a safe manner that meets industry standards 

 

Assessment Strategies 

 Demonstration 

On-the-job Performance 

Scenario Response 

 

Criteria 

 

You will know you are successful when: 
 You complete the related worksheet and Safety Quiz. 

By identifying machine hazards associated with each cutting machine. 

By following the appropriate safe cutting procedures for each machine. 

You demonstrate safe operating practices. 

 

Learning Objectives 

 Practice safety glasses utilization while in Lab. 

Follow safety guidelines as prescribed by the instructor. 

Classify the dangers associated with metal cutting machines. 

2 Operate various pieces of equipment to produce a final product. 

 

Assessment Strategies 

 Skill Demonstration 

Product  

Project 

 

Criteria 

 you select the correct [TOOLS, EQUIPMENT, INSTRUMENTS, MATERIALS, SUPPLIES] 

you perform all critical steps in the right order 

you wear personal protective equipment 

you follow safety procedures 

 

Learning Objectives 

 Explain the cutting speed parameters for specific metals. 

Apply G/M codes to produce the required shapes. 

Record a G-code program. 

Repeat the machining procedure after observing a classroom lecture. 

3 Operate metal cutting machine to produce parts per provided drawings. 
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Assessment Strategies 

 On-the-job Performance 

Portfolio 

 

Criteria 

 You successfully load and operate the program. 

You cut the part to drawing specifications. 

By submitting the completed parts and assemblies to the instructor for evaluation. 

By following the format as spelled out by the instructor. 

 

Learning Objectives 

 Practice safety glasses utilization while in Lab. 

Follow safety guidelines as prescribed by the instructor. 

Explain the cutting speed parameters for specific metals. 

Repeat the machining procedure after observing a classroom lecture. 

4 Complete an RSLogix5000 PLC program for your cell 

 

Assessment Strategies 

 Demonstration 

On-the-job Performance 

Skill Demonstration 

Simulation 

 

Criteria 

 

Performance will meet expectations when: 
 you program the PLC the machine to produce the required parts/process 

you submit the program to the instructor for evaluation 

you complete the RSLogix programming quiz 

 

Learning Objectives 

 Repeat the programming procedure after observing a classroom lecture. 

Apply multiple input an output devices to the system 

Save the finished program to USB drive for backup 

Adhere to programming management practices. 

Load the program to the machine controller. 

Demonstrate how to create a new PLC program 

Demonstrate how to test a PLC program 

5 Generate Teach Pendant (Robot) program for your system 

 

Assessment Strategies 

 Demonstration 

On-the-job Performance 

Simulation 

 

Criteria 



 

 

35 

 

 

Performance will meet expectations when: 
 you program the Robot to produce the required path and logic execution 

you submit the program to the instructor for evaluation 

you complete the Teach Pendant programming quiz 

 

Learning Objectives 

 Identify methods for selecting a Teach Pendant Program to run 

Demonstrate methods for running a program from the Teach Pendant 

Explain options to modify motion instructions 

Describe how to stop execution of a teach pendant program 

Demonstrate how to create a new teach pendant program 

Demonstrate how to test a teach pendant program 

6 Monitor the condition of tooling, consumables, and machine tools. 

 

Assessment Strategies 

 On-the-job Performance 

Self Assessment 

Performance 

 

Criteria 

 

You will know you are successful when: 
 You complete the related worksheet. 

By identifying tooling requirement associated with each cutting machine. 

By following the appropriate safe cutting procedures for each machine. 

You demonstrate proper operating practices. 

By identifying consumable requirements associated with each assembly. 

 

Learning Objectives 

 Operate drill press 

Explain properties of different kinds of metals and their manufacturing processes 

Handle hazardous materials correctly 

Describe common hand tool and machine tool hazards. 

Explain proper housekeeping procedures for the machine shop. 

7 Assemble components using various techniques to produce a final assembly. 

 

Assessment Strategies 

 Project 

On-the-job Performance 

 

Criteria 

 o You successfully load and operate the machine. 

o You assemble components to drawing specifications. 

o By submitting the completed parts and assemblies to the instructor for evaluation. 

o By following the format as spelled out by the instructor. 

 

Learning Objectives 
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 Troubleshoot manufacturing problems. 

Determine manufacturing process capabilities. 

Determine work cell production capacity. 

Monitor work in progress. 

Design the process for manufacturing the product, including the manufacturing process, tooling and equipment 

necessary. 

Determine the required components and materials. 

Determine the inventory control requirements and procedures. 

Prepare product and pre-process documentation, create required prototypes, and create purchase orders. 

8 Select appropriate hand tools and fasteners for assembly processes. 

 

Assessment Strategies 

 On-the-job Performance 

Project 

Written Objective Test 

 

Criteria 

 

You will know you are successful when: 
 You successfully install fasteners. 

You assemble the parts to drawing specifications. 

By submitting the completed parts and assemblies to the instructor for evaluation. 

By completing the written exam. 

 

Learning Objectives 

 Explain 6 types of fasteners and their applications. 

Apply proper tightening technique to produce the required assembly. 

Explain 10 types of hand tools and their applications. 

Demonstrate proper assembly technique to produce the required assembly. 

9 Develop a time and project management plan to complete and track progress for your cell. 

 

Assessment Strategies 

 Project 

Drawing/Illustration 

Report 

 

Criteria 

 

You will know you are successful when: 
 Utilize project-management skills to improve workflow and minimize costs. 

explain the nature of project management 

identify resources needed for project 

develop and maintain project plan 

apply project-management tools to monitor project progress 

evaluate project results 

 

Learning Objectives 

 Identify the purpose/function of a project plan. 

Identify the components of a project plan. 
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Create a project plan. 

Identify your responsibilities for the project. 

10 Check accuracy of components to Bill Of Materials call-outs. 

 

Assessment Strategies 

 Project 

 

Criteria 

 You complete the related worksheet. 

By identifying components associated with each assembly drawing. 

11 Assemble mechanism and powered control items per specifications. 

 

Assessment Strategies 

 On-the-job Performance 

Product  

 

Criteria 

 you successfully load and operate the machine 

you program the equipment to make the product 

By submitting the completed parts and assemblies to the instructor for evaluation. 

 

Learning Objectives 

 Create components required to support production: fixturing, grippers, tooling, gaging. 

Assemble the work cell components. 

Create programs required for production: PLC programs, Robot Programs. 

Prepare the work cell for production. 

Work within a schedule. 

12 Complete an electrical and fluid power control system according to industry best practices. 

 

Assessment Strategies 

 Project 

Skill Demonstration 

 

Criteria 

 You wire and plumb the machine to produce the required parts. 

You demonstrate the process to the instructor for evaluation. 

You complete the control system lab exercises 

 

Learning Objectives 

 Compare actual cost of assembling the work cell versus the proposed cost. 

Assess the manufacturing process. 

Assess the electrical design. 

Assess the quality process. 

Determine levels of inventory, work in progress, and finished goods. 
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Appendix C 

Madison College 
Course Linked Outcomes Matrices 

10628450 Integration of Mechanism and Controls 1 

Core Abilities/Competency/Course Outcome Matrix 
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 X     X   X 
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Thinking 
X X     X X X  

Mathematic

s 
  X        
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  X X X    X  

Self-
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nt 

   X X  X  X  

Social 
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     X X   X 

 

 

Assemble 

mechanism 

and powered 

control items 

per 

specifications. 

Complete an 

electrical and 

fluid power 

control system 

according to 

industry best 

practices. 

Communication X  

Critical Thinking X X 

Mathematics   

Science and Technology  X 

Self-Management   

Social Interaction   
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Program Outcomes/Competency/Course Outcome Matrix 
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       X   
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reduce 

manufacturing 

costs. 

 X X   X   X X 

Design, 

program, and 

troubleshoot 

programs for 

computers, 

PLCs, vision 

systems, 

robots, and 

other 

industrial 

software. 

   X       
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Utilize 

shop 

equipm

ent in a 

safe 

manner 

that 

meets 

industr

y 

standar

ds 

Operat

e 

various 

pieces 

of 

equipm

ent to 

produc

e a 

final 

product

. 

Operat

e 

metal 

cutting 

machi

ne to 

produc

e parts 

per 

provid

ed 

drawin

gs. 

Complete 

an 

RSLogix5

000 PLC 

program 

for your 

cell 

Gener

ate 

Teach 

Penda

nt 

(Robo

t) 

progra

m for 

your 

syste

m 

Monitor 

the 

condition 

of 

tooling, 

consuma

bles, and 

machine 

tools. 

Assembl

e 

compon

ents 

using 

various 

techniqu

es to 

produce 

a final 

assembl

y. 

Select 

appropr

iate 

hand 

tools 

and 

fastener

s for 

assembl

y 

process

es. 

Develop 

a time 

and 

project 

manage

ment 

plan to 

complete 

and track 

progress 

for your 

cell. 

Check 

accurac

y of 

compon

ents to 

Bill Of 

Material

s call-

outs. 

Design and 

program color 

touch panel 

displays 

(HMIs 

(Human 

Machine 

Interface)) for 

a wide variety 

of industrial 

and business 

applications 

such as water 

treatment, 

energy, 

process 

control 

applications, 

paper making 

and 

converting, 

food 

production, 

and 

manufacturing

. 

   X X     X 

Integrate 

safety 

hardware and 

software such 

as light 

curtains, laser 

scanners, 

safety 

switches, 

safety 

controllers, 

etc., into 

industrial 

systems to 

reduce the risk 

of injury. 

   X     X  
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Utilize 

shop 

equipm

ent in a 

safe 

manner 

that 

meets 

industr

y 

standar

ds 

Operat

e 

various 

pieces 

of 

equipm

ent to 

produc

e a 

final 

product

. 

Operat

e 

metal 

cutting 

machi

ne to 

produc

e parts 

per 

provid

ed 

drawin

gs. 

Complete 

an 

RSLogix5

000 PLC 

program 

for your 

cell 

Gener

ate 

Teach 

Penda

nt 

(Robo

t) 

progra

m for 

your 

syste

m 

Monitor 

the 

condition 

of 

tooling, 

consuma

bles, and 

machine 

tools. 

Assembl

e 

compon

ents 

using 

various 

techniqu

es to 

produce 

a final 

assembl

y. 

Select 

appropr

iate 

hand 

tools 

and 

fastener

s for 

assembl

y 

process

es. 

Develop 

a time 

and 

project 

manage

ment 

plan to 

complete 

and track 

progress 

for your 

cell. 

Check 

accurac

y of 

compon

ents to 

Bill Of 

Material

s call-

outs. 

Utilize 

SCADA 

(Supervisory 

control and 

data 

acquisition) 

software to 

monitor and 

control various 

types of 

industrial and 

business 

applications 

such as water 

treatment, 

energy, 

process 

control 

applications, 

paper making 

and 

converting, 

food 

production, 

and 

manufacturing

. 

          

Program, 

integrate, 

maintain, and 

troubleshoot 

robots and 

robotics 

systems for 

industrial 

applications. 
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Utilize 

shop 

equipm

ent in a 

safe 

manner 

that 

meets 

industr

y 

standar

ds 

Operat

e 

various 

pieces 

of 

equipm

ent to 

produc

e a 

final 

product

. 

Operat

e 

metal 

cutting 

machi

ne to 

produc

e parts 

per 

provid

ed 

drawin

gs. 

Complete 

an 

RSLogix5

000 PLC 

program 

for your 

cell 

Gener

ate 

Teach 

Penda

nt 

(Robo

t) 

progra

m for 

your 

syste

m 

Monitor 

the 

condition 

of 

tooling, 

consuma

bles, and 

machine 

tools. 

Assembl

e 

compon

ents 

using 

various 

techniqu

es to 

produce 

a final 

assembl

y. 

Select 

appropr

iate 

hand 

tools 

and 

fastener

s for 

assembl

y 

process

es. 

Develop 

a time 

and 

project 

manage

ment 

plan to 

complete 

and track 

progress 

for your 

cell. 

Check 

accurac

y of 

compon

ents to 

Bill Of 

Material

s call-

outs. 

Develop 

programs, 

calibrate 

devices and 

tune PID 

parameters for 

various types 

of process 

control 

systems such 

as pressure, 

level and 

temperature 

controls. 

          

Ability to 

understand 

and choose 

industrial 

programs and 

integrate 

devices to 

create 

automated 

systems. 

        X X 

Work with and 

supervise 

other skilled 

trades’ people 

when 

installing and 

troubleshootin

g systems. 

          

 

 

Assemble 

mechanism 

and powered 

control items 

per 

specifications. 

Complete an 

electrical and 

fluid power 

control system 

according to 

industry best 

practices. 

Utilize practical AC/DC 

electronic fundamentals 

in wiring, integrating, 

and troubleshooting 

industrial devices and 

systems. 

X X 
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Assemble 

mechanism 

and powered 

control items 

per 

specifications. 

Complete an 

electrical and 

fluid power 

control system 

according to 

industry best 

practices. 

Understand the 

operation, wiring, and 

control of motors, 

drives, and 

hydraulic/pneumatic 

systems. 

X X 

Apply computer skills 

to real world industrial 

applications and 

projects. Including 

operating systems, word 

processing, 

spreadsheets, databases, 

computer hardware, and 

networking. 

  

Design, program, 

integrate and 

troubleshoot PLC 

(Programmable Logic 

Controllers) programs 

and systems. 

  

Utilize various 

communications 

networks to integrate 

industrial devices such 

as computers, PLCs, 

vision systems, robots, 

drives, etc. 

  

Integrate manufacturing 

data acquired from 

machines, PLCs, 

sensors, vision systems, 

etc., and share that data 

with the business side 

databases to improve 

quality, efficiency, and 

reduce manufacturing 

costs. 

  

Design, program, and 

troubleshoot programs 

for computers, PLCs, 

vision systems, robots, 

and other industrial 

software. 
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Assemble 

mechanism 

and powered 

control items 

per 

specifications. 

Complete an 

electrical and 

fluid power 

control system 

according to 

industry best 

practices. 

Design and program 

color touch panel 

displays (HMIs (Human 

Machine Interface)) for 

a wide variety of 

industrial and business 

applications such as 

water treatment, energy, 

process control 

applications, paper 

making and converting, 

food production, and 

manufacturing. 

  

Integrate safety 

hardware and software 

such as light curtains, 

laser scanners, safety 

switches, safety 

controllers, etc., into 

industrial systems to 

reduce the risk of injury. 

X  

Utilize SCADA 

(Supervisory control 

and data acquisition) 

software to monitor and 

control various types of 

industrial and business 

applications such as 

water treatment, energy, 

process control 

applications, paper 

making and converting, 

food production, and 

manufacturing. 

  

Program, integrate, 

maintain, and 

troubleshoot robots and 

robotics systems for 

industrial applications. 

X X 

Develop programs, 

calibrate devices and 

tune PID parameters for 

various types of process 

control systems such as 

pressure, level and 

temperature controls. 

 X 

Ability to understand 

and choose industrial 

programs and integrate 

devices to create 

automated systems. 
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Assemble 

mechanism 

and powered 

control items 

per 

specifications. 

Complete an 

electrical and 

fluid power 

control system 

according to 

industry best 

practices. 

Work with and 

supervise other skilled 

trades’ people when 

installing and 

troubleshooting 

systems. 

X X 

 

 

 


