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Criterion 4.  Teaching and Learning: Evaluation and Improvement 
The institution demonstrates responsibility for the quality of its educational programs, learning 
environments, and support services, and it evaluates their effectiveness for student learning 
through processes designed to promote continuous improvement. 
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LCCC's Process for the
Development of New

Programs and its 
Process for the Adoption and 

Assessment of Program 
Learning Outcomes
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LCCC’s Process for New Program Development 

New program ideas are developed by faculty in response to employer focus groups, in-depth-interviews, 
advisory board input, university partner requirements, changes in the local economy, and student 
demand. Once a new program idea is developed, faculty obtain approval from Curriculum Council, the 
College’s recommending body to the Provost/Vice President. 

The process for developing new programs is as follows: 

(A) Members of the faculty take the new program idea to the Dean for approval and discussion at a
Division Meeting

(B) Upon approval of the new program idea by the Dean, a market analysis is conducted to
determine demand

(C) A new program curriculum proposal is then submitted to the Provost/Vice President

(D) The Provost/Vice President approves, and the Dean assembles and presents to the sub-
committee of the College Curriculum Council documents as outlined:

(1) The purpose of this program, including a description of its objectives
(2) The evidence showing the need for the proposed program
(3) Requirements for admission to the program
(4) Curriculum design including the arrangement of courses, number of credit and contact

hours for each and the total requirements for completion of the program
(5) New courses: including a description and course outcomes
(6) Estimated first year program enrollment
(7) Estimated cost of the proposed program, (including fees and added equipment)

exclusive of faculty and staff needs

(E) Once the above documents are received and reviewed by Curriculum Council sub-committee, a
decision to accept the proposal for presentation to the entire Curriculum Council is made

(F) Approved programs are submitted to the Provost/Vice President for processing with the
President and then submitted to the Board of Trustees for final action

(G) Once a new program has been approved by the Board of Trustees, it is forwarded to the Ohio
Department of Education for their action, and then submitted to HLC
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Assessment for Program Learning Outcomes 

LCCC continues to strengthen its academic program review process to ensure continuous quality 

improvement. Knowing that the environment within which we operate is changing rapidly, we have 

adapted our program review process from a five-year cycle to a three-year cycle.    

Program Assessment 

(A) Under the leadership of the Provost/Vice President an annual calendar is established for the
evaluation of the programs of the College

(B) Deans are notified a year in advance that a program will be reviewed

(C) Deans, Faculty, and Program Coordinators are invited to a Program Review Orientation, which
provides an overview to the process for program review and evaluation

(D) Upon recommendation of the Dean, the Provost/Vice President will appoint a review committee
that includes the Dean, Program Coordinator, faculty, and other appropriate individuals

(E) The review process is guided by the LCCC Academic Program / Cluster Review Manual, which
outlines the goals of program review. Within the manual is a sample Program Workbook that
contains specific steps and data elements to support the review process

(F) Programs up for review receive a workbook populated with data tailored for each individual
program

(G) After reviewing the workbook the Dean and the program committee reviews each section of the
workbook to complete questions and provide documentation. Action steps are developed
where appropriate

(H) The Provost/Vice President Office schedules a SWOT / Open Session for the Program Review,
gathers feedback, recommendations and suggestions for review by the Dean and Division
Faculty.

(I) A decision is made:

(1) To continue the program as offered.
(2) To revise or modify it in specific ways.
(3) To phase it out or terminate it.

(J) As appropriate, the procedure for program evaluation will be reviewed and modified by the
President and the Provost/Vice President with the assistance of the College Curriculum Council.
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Program Outcomes Adoption and Assessment 

Common or shared learning objectives are developed by faculty in response to employer focus groups 

and in-depth-interviews, advisory board input, university partner requirements, and student demand. 

This process begins by meeting with all pertinent stakeholders to determine both required objectives 

along with the level of required objectives upon program completion. Careful consideration is given to 

each objective to plan the significant steps needed to achieve an outcome reflective of program goals 

and the LCCC mission. Once developed, faculty obtain approval from Curriculum Council, the College’s 

recommending body to the Provost/Vice President for Academic and Learner Services. Curriculum 

Council is charged with: 

• Continuously studying and evaluating courses and curricula to determine whether college

objectives are being met.

• Examining proposals from new or revised courses or curricula.

• Planning, developing, and projecting degree and certificate programs on a long-term basis.

Curriculum Council embodies full campus representation including faculty and deans from all academic 

divisions, representation from student services, the Office of Institutional Research and Planning (IRP), 

the University Partnership (UP), and Student Senate. 

Development of General Education Outcomes originated through the work of a General Education 

Assessment Steering Committee which was a subcommittee of a broader AQIP Assessment Design 

Team. In 2012, these groups were re-organized into a formal standing committee of the College called 

the Student Learning Assessment Council (SLAC). The new standing committee allows for rotation 

among members once every two years so more stakeholders can participate in the development and 

assessment of shared learning objectives (versus the former ad hoc committee upon which the same 

individuals had served for virtually ten years). SLAC has representation from all facets of the LCCC 

campus including students. 

The College has established program specific learning outcomes for all of its degree programs. 

Programmatic Learning outcomes are developed in multiple ways. 

Faculty Mapping: Faculty within each discipline review learning outcomes at the course level and then 

map common outcomes across courses to develop program level outcomes 

Employer Engagement: Employers are engaged in the development of programmatic learning outcomes 

both when new programs are established and through periodic review using in-depth interviews (IDI’s) 

or focus group discussions to ensure alignment with industry needs and standards. Through these 

methods, both curricula and learning outcomes are shared with employers who recommend 

refinements based on changes and trends within their industry sector. 
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Engagement of University Partners: University partners play a key role in development of specific 

learning outcomes as well. The College has a very unique University Partnership program whereby 12 

universities offer about 60 bachelor and graduate programs on our campus.  

Students/Graduate Evaluation: Students and graduates of LCCC are asked to evaluate how well the 

College prepared them in areas which align with program specific learning objectives. Student 

evaluations are accomplished through exit interviews, graduate tracking surveys, and other methods. 

This past year, the Student Learning Assessment Committee (SLAC), in conjunction with the Office of 

Institutional Research and Planning, inventoried programmatic outcomes to identify areas of 

commonality for purposes of assessment. 

LCCC’s process for the assessment of student learning is led by the Student Learning Assessment Council 

(SLAC).  SLAC is an institutional standing committee established in 2012 comprised of 2 faculty 

representatives from every academic division, two academic deans, a Student Senate representative, 

the director of Institutional Research and Planning, and the Provost.  The Council establishes methods of 

assessing learning goals for the College, provides evidence of student learning and teaching 

effectiveness, and engages faculty and students in creative strategies to continuously improve student 

learning in accordance with intended outcomes.  Its duties include monitoring the development of 

student learning outcomes for all college level programs to ensure all programs and courses have 

learning outcomes.  It engages faculty in defining and improving course and program level learning 

outcomes and documenting them for college reference, and also oversees the implementation of 

assessment in conjunction with the Office of Institutional Research and Planning.   

Course-Level Learning Outcomes:  All courses are required to have student learning outcomes from the 

cognitive, affective, and psychomotor domains.  In addition, for each outcome there must be a method 

by which student learning will be assessed.  These outcomes and methods of assessment are included 

on a college form, the Course Description with Student Outcomes (CDSO) curriculum form.  All courses 

include infused general education outcomes, which are mapped to course outcomes.  These outcomes 

and assessment methods are reviewed at Curriculum Council every time a new course is proposed or 

revised.    

In 2012, the newly formed Student Learning Assessment Council thought it was important to re-evaluate 

the effectiveness of the CAR/CARD as part of our continuous quality improvement efforts. Given our 

recent shift to a new LMS system, the Student Learning Assessment Council and LMS Faculty Committee 

are currently designing a new course learning assessment system within Canvas. Integration of the 

Course Assessment Record (CAR) into Canvas and the course success action planning mentioned earlier 

represent two major areas of improvement to assess course outcomes.   This new process was piloted 

this past academic year and will continue next fall.  The goal is to have it scaled across courses in all 

academic divisions for the 2019-2020 academic year.   

General Education Learning Outcomes: One of our greatest improvements has been the development 

and implementation of a more comprehensive and systematic approach for assessment of general 

education outcomes. We piloted a new tool called the General Education Assessment Record (GEAR) for 
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critical thinking in 2013. A total of 278 faculty and 316 course sections were involved in the pilot with a 

total of 5,383 students assessed for this general education outcome. A report and presentation of pilot 

findings were prepared and disseminated at faculty development days and at adjunct faculty 

conferences. Faculty were then asked to provide input via a SharePoint site and to communicate directly 

with the office of Institutional Research and Planning about what worked well or not so well throughout 

the pilot. All feedback was processed by the Student Learning Assessment Council and used to make 

final modifications to the GEAR tool. Faculty also requested technical documentation be made available 

to help them navigate the tool. As a result, a guide was created and placed on our Intranet to assist 

faculty with the GEAR tool.  

Once modifications were made as a result of the pilot, the GEAR was rolled out Spring 2014 for all five 

general education learning outcomes: communication, critical thinking, diversity, ethics, and health. To 

date, 55,000 student assessments have been done in 3,200 course sections (650 separate courses) with 

an overall mastery rate of 85% across all five general education outcomes.  Since its implementation 

faculty have reported that assessment results revealed that some kind of change in their course or 

presentation/delivery of material was needed. These faculty have developed new strategies to enhance 

learning outcomes. Detailed analysis is available at the academic division, course cluster, course, and 

course section level. Measurement results are incorporated into all program review workbooks to 

inform improvement. 

In addition to the pilot and full roll out of the new GEAR, the Student Learning Assessment Council 

designed and piloted a process that enabled faculty to track and analyze student level data (in addition 

to course-level general education outcomes assessment). This process was rolled out in Fall 2015. 

Faculty enter assessment results for individual students in the same way they enter grades into the 

Student Information System (i.e., PeopleSoft). Like the GEAR process, faculty involvement in the design 

and execution of this work has been extensive. One faculty member from each academic division 

participated in the pilot and provided feedback to inform improvements. Both course-level and student-

level general education assessment results are incorporated into the academic review process to inform 

improvement plans. 

Program Learning Outcomes: LCCC has established programmatic learning outcomes for 100% of our 

academic programs.  More importantly, we have strengthened assessment of programmatic outcomes. 

Our primary method for assessing program level outcomes is through employer and university feedback. 

While we have administered a comprehensive graduate tracking survey approximately nine months 

post-graduation for decades, we have strengthened data collection efforts and application of 

measurement results to inform continuous quality improvement through the academic program review 

process. 

First, all programmatic learning outcomes have been translated into employer questionnaires. Faculty 

administer the employer surveys at least once every three years to inform the academic program review 

process   With our implementation of the Leepfrog Curriculum Management system, scheduled to roll 

out for the Fall 2018 semester, we will have the ability to populate program learning outcomes into 

Canvas, our LMS.  We will be able to map our course learning outcomes to our program outcomes  
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within this system, enabling us to assess both course level and program level outcomes within the LMS. 

Our goal will be to scale this system for all programs for the 2019-2020 academic year.   

Additionally, we designed a system for the collection of feedback from university partners. Results were 

secured from eleven universities for which LCCC transfers the largest numbers of students. We gathered 

aggregate data for LCCC transfer students compared to overall university student cohorts. We also 

secured program level data from each university which is provided to faculty in a disaggregated fashion. 

For example, faculty can review data about how well our transfer students perform in a specific program 

at Cleveland State University, Kent State University, Baldwin Wallace College, The University of Akron 

and others separately and they can also review aggregate data for all transfer students from a specific 

program. Overall we found that LCCC transfer students outperform university students in term-to-term 

persistence, year-to-year persistence, average GPA, and other factors.  

The assessment of student learning outcomes occurs within the context of LCCC’s program review cycle.  

This process is described within the Program/Cluster Review Manual included in the Faculty Reference 

Guide and accessible through the campus intranet.   LCCC continues to strengthen its academic program 

review process to ensure continuous quality improvement. Knowing that the environment within which 

we operate is changing rapidly, we have adapted our program review process from a five year cycle to a 

more genuine continuous quality improvement process whereby all programs are reviewed at least once 

every three years and in some cases, more frequently based on program and course cluster 

performance targets and action plans. The academic program review manual was updated two years 

ago, and faculty can now access multiple data resources at the program level within one SharePoint site. 

This includes market assessment/job outlook data, assessment of student learning data, student 

progression data, completion rates/excess credits, state/national exam pass rates, graduate tracking 

data (employment/earnings data), and employer and university feedback data. Prior to the start of the 

academic review process, the Office of Institutional Research and Planning also creates custom planning  

Academic Program Workbooks with updated data tailored to each program or course cluster. The 

Academic Program Workbooks also contain questions on Page 2, asking faculty to identify the Program 

Outcomes and on page 5, Part B asking them to identify “evidence,” “results,” “achievement mastery 

levels,” and “improvement plans.”  This is our process for assessing program outcomes. 

The proposed BAS in Microelectronic Manufacturing will assess course and program effectiveness in 
accordance with LCCC processes.  Course outcomes will be mapped to program learning outcomes.  
Each semester, faculty will assess general education and course specific outcomes within the Canvas 
Learning Management system.  Course level data collected in Canvas will be aggregated by Program 
level outcome.  This data will be gathered by IR.  Faculty will have access to the data and use it to 
complete program review workbooks which are assigned on a three year cycle.  In addition, the course 
and program level data will be analyzed annually according to an ABET assessment plan to prepare for 
ABET accreditation.
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Program Outcomes for 
the Bachelor of Applied Science in 

Microelectronic Manufacturing
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Document Author: Johnny Vanderford Date:  6/6/2018 
Job Title: Asst. Professor, Lab Director, and Coordinator – MEMS & Microelectronic Manufacturing 
Degrees 
Institution: Lorain County Community College 

Purpose of Document 
This document lists the educational applicability, objectives, and program learning outcomes for the 
pending Lorain County Community College (LCCC) Bachelors of Applied Science (BAS) in Microelectronic 
Manufacturing; in particular, with outcomes aligning to potentially be credited as an Accreditation Board 
for Engineering and Technology (ABET) curriculum. 

Outcomes for AAS MEMS 
The following are the as-listed outcomes for the AAS in MEMS. 

• Demonstrate knowledge, techniques, technical skills, and the use of tools needed in the field
• Demonstrate a high standard of professional ethics, attitudes, and values
• Communicate effectively and work collaboratively with others
• Work productively as an individual and as a member of a problem solving team in an engineering

environment

Program Criteria for Microelectronic Manufacturing  and Similarly Named Programs 
Industry Lead Society:  Surface Mount Technology Association (SMTA) 
Applicability 
These program criteria apply to engineering technology programs that include the manufacturing of 
electronic assemblies, microelectronics, and printed circuit boards (PCB).   

Objectives 
An accreditable program will prepare graduates with technical and managerial skills necessary for entry 
into industry of the design, manufacturing, process optimization, inspecting, testing, and troubleshooting 
of PCB and related microelectronic products.  Graduates of the associate degree programs are expected 
to have strengths in the knowledge of equipment operations, assembly, testing, and troubleshooting of 
prototyping a PCB and associated microelectronic components, while baccalaureate degree graduates 
are expected to be prepared for careers in design, engineering process optimization, and management 
within the field of microelectronic manufacturing including the operation, programming, and 
troubleshooting of high-volume PCB manufacturing equipment, inspection, troubleshooting, repair, and 
technical reporting on manufactured PCB as well as quality, statistical process control(SPC), drafting, 
continuous improvement, lean manufacturing, and six sigma.  

Program Learning Objectives 
In addition to the outcomes required of the associate degree, graduates of baccalaureate degree 
programs must demonstrate knowledge and hands-on technical competency in: 

• An ability to select and apply the knowledge, techniques, skills, and modern tools of the discipline
to broadly-defined engineering technology activities;
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• An ability to select and apply a knowledge of mathematics, science, engineering, and technology
to engineering technology problems that require the application of principles and applied
procedures or methodologies;

• An ability to conduct standard tests and measurements; to conduct, analyze, and interpret
experiments; and to apply experimental results to improve processes;

• An ability to design systems, components, or processes for broadly-defined engineering
technology problems appropriate to program educational objectives;

• An ability to function effectively as a member or leader on a technical team;
• An ability to identify, analyze, and solve broadly-defined engineering technology problems;
• An ability to apply written, oral, and graphical communication in both technical and non-technical

environments; and an ability to identify and use appropriate technical literature;
• An understanding of the need for and an ability to engage in self-directed continuing professional

development;
• An understanding of and a commitment to address professional and ethical responsibilities

including a respect for diversity;
• A knowledge of the impact of engineering technology solutions in a societal and global context;
• A commitment to quality, timeliness, and continuous improvement.
• An ability to apply the following to the solution of manufacturing problems to achieve

manufacturing competitiveness: (a) materials and manufacturing processes; (b) product design
process, tooling, and assembly; (c) manufacturing systems, automation, and operations; (d)
statistics, quality and continuous improvement, and industrial organization and management.

• An ability to successfully solve manufacturing problems using both technical and non-technical
skills in an integrating capstone experience that illustrates student competencies.

• An ability to pass the Surface Mount Technology Association Process Certification Exam.
• An ability to perform in a microelectronic manufacturing or engineering environment as

evidenced by an internship or co-op for a minimum number of 300 paid hours.
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Assessment Plan for 
Bachelor of 

Applied Science
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Assessment Plan 
For 

The Bachelors of Applied Science (BAS) in Microelectronic Manufacturing 
 
The Assessment Plan identifies: 
 

• Nine scientifically valid assessment tools. The assessment data generated by 
the nine assessment tools will be analyzed to provide clear indicators and 
information that drive programmatic changes, to ensure student success, 
program currency and rigor. 

• The frequency of gathering assessment data. 
• The entity responsible for gathering each specific type of assessment data. 
• The methods of analyzing assessment data. 
• The triggers for academic program changes. 
• The mechanisms of implementing academic program changes and 

improvements, and the feedback mechanism. 
• The entity responsible for implementing program changes. 

 
 
The Assessment Tools are: 

 
 Course Outcomes Assessment: Mapping Program Outcomes to Course 

Outcomes, spanning multiple assessment cycles. 
 National Standard Examinations and certifications. 
 Capstone project assessment and assessment rubric. 
 Graduate Exit Survey 
 Alumni Survey 
 Employer Survey 
 Industry Advisory Committee Input 
 Technical Writing and Communications Committee Rubric Analysis 
 Program Enrollment, Student Persistence and Graduation Data 
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Continuous Improvement Assessment Plan 

Assessment Method Data 
Collection 
and 
Assessment
Frequency 

Evaluation Procedure Program Change 
Triggers 

Change 
Implementation 

Mechanism-
Closing the Loop 

Responsible Party 

1. Course
Outcomes
Assessment:

Formative and 
summative 
assessments of 
homework 
assignments, 
laboratory exercises, 
quizzes, and 
department 
standardized 
final 
examination. 

Data is collected and 
analyzed on a bi-
annual basis. 

The faculty member(s) teaching the course: 
(a) Documents the results of the course assessment tools, analyzes the
data, and prepares a summary
of the results and resulting course improvement recommendations;
(b) Shares the results and recommendations with faculty members
teaching different sections of the same course;
(c) A group of faculty members teaching the different sections of the
course recommend a set of course changes to the program coordinator.

The Program coordinator: 
(a) Convenes the Quality Assessment Committee to discuss the
recommended changes;
(b) Convenes the Industry Advisory committee and seeks advisory
members input. and approval;
(c) Disseminates the Industry Advisory Committee recommendations to
all program faculty;
(d) Updates and secures approval of curriculum council and the Chief
Academic Officer for the course improvements, if required;
(e) Directs the faculty to implement the approved changes.

Assessment values that 
are below the identified 
target levels of 70% 
success, will indicate 
the need for change. 

Faculty members 
teaching 
the course: 
(a) Implement
and document
changes;
(b) Track the
effectiveness of
changes across
semesters;
(c) Update the
Program
Assessment
Record when
changes to
course outcomes
occur.

Each course is 
assigned to a team 
of two faculty 
members (referred 
hereafter 
as Course Faculty) 
who are 
responsible for the 
currency and 
quality of the 
course content. 
The course faculty 
recommend course 
improvements to 
the Quality 
Assessment 
Committee. 
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2. National 
Certification 
Results. 

Data is collected Fall and 
Spring and analyzed 
annually 

Annually: Compare LCCC’s BAS students’ pass rate 
with the national pass rate. 

Values below the national 
average will indicate the 
need for improvements and 
changes. 

Quality Assessment 
Committee will develop 
appropriate changes. 

Program Coordinator; 
Quality Assessment 
Committee; 
Industry Advisory 
Committee. 

3.Capstone Projects 
Assessment. 

Data collected during the 
Fall and Spring terms and 
analyzed biennially 

Faculty Evaluation of the projects and students’ 
Presentations using a capstone project rubric. 

Quality of projects and 
presentations as measured 
by the project rubric item 
analysis may indicate 
need for changes. 

The program faculty 
members discuss results 
with the ABET Steering 
Quality Assessment 
Committee to develop 
appropriate changes. 

Cluster faculty; 
Program Coordinator; 
Quality Assessment 
Committee;  
Industry Advisory 
Committee. 

4.Graduate Exit 
Survey. 

Data collected annually and 
analyzed biennially as 
follows: 

 

 
 

Graduates survey is administered to graduating 
students during last course period.  
Course faculty collects the data and provides it to 
the Assessment Committee. 

Item analysis of survey 
data may indicate 
need for changes. 

The program 
Quality Assessment 
Committee will develop 
appropriate changes. 
 
Program Coordinator 
presents Quality 
Assessment Committee, 
and Industry Advisory 
Committee with 
correlation analysis of 
Employer, Alumni, and 
Graduates survey. 

Program Coordinator; 
 
Quality Assessment 
Committee; 
 
Industry Advisory 
Committee. 
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5. Employer Survey. Data collected annually and 
analyzed biennially as 
follows: 

 

 
 

Employer survey is administered and item analysis 
is performed and documented.  
Program coordinator provides analysis results to the 
Assessment Committee.  

Drops in scores or low 
scores will indicate a 
need for improvements.  
Require input from the 
Program’s Industry 
Advisory Committee, and 
other 

The Quality Assessment 
Committee will develop 
appropriate changes and 
seek recommendation and 
approval of the Industry 
Advisory Committee. 
 
Program Coordinator 
presents Quality Assessment 
Committee, and Industry 
Advisory Committee with 
correlation analysis of 
Employer, Alumni, and 
Graduates survey. 

Program Coordinator; 
 
Quality Assessment 
Committee; 
 
Industry Advisory 
Committee. 
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program constituents. 
Changes and 
improvements 
should occur. 

and Graduates survey. 

6. Alumni Survey. Data is collected annually and 
analyzed biennially as  

Administer survey, document and analyze results 
through item analysis 

Drops in scores or low 
scores require further 
analysis. Trigger 
analysis and 
recommendations of 
ABET Steering Quality 
Assessment Committee. 
Require input from the 
Program’s Industry 
Advisory Committee, 
and other program 
constituents. Changes 
and improvements 

  

Program Coordinator 
presents ABET 
Steering Quality 
Assessment 
Committee, and 
Program’s Industry 
Advisory Committee 
with correlation 
analysis of Employer, 
Alumni, and 
Graduates survey. 

7. Industry Advisory
Committee Input.

Data is collected and 
analyzed annually. 

Review results of enrollment data, all surveys: 
Graduate Exit survey, employer survey, and 
Alumni survey. Identify new technology 
advancements trends and practices. 
Present recommendations on industry trends and 
community educational needs. 

New advancement and 
requirements may 
indicate need for changes 
to include updating 
course and program 
outcomes. 

The Course 
Faculty committee will 
implement Industry 
Advisory committee 
recommendations and 
pursue implementations of 
identified recommendations 
through College processes. 

Course Faculty; 
Program Coordinator; 
Curriculum Council 
(if necessary). 
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8. Technical Writing
and Communications
Committee Capstone
Project evaluation

Data is collected and analyzed 
annually 

Technical Writing and Communication Committee 
members evaluate samples of the capstone projects 
using a standard rubric. Results are tabulated and 
shared with all department faculty. 

Low values may indicate 
need for change. 

Program Coordinator 
collects and analyzes 
communications rubric 
evaluation results, and 
communicates the results to 
the program faculty. Low 
values will indicate the need 
for change. 

The Program 
Coordinator; 

The Technical Writing 
and Communications 
Committee; 

Program faculty. 

9.Program
Enrollment, Student
Persistence and
Graduation Data:
Enrollment numbers;

Student attrition data; 

Minority student 
enrollment; 

Data is collected and analyzed 
annually 

The Program coordinator requests data from the 
Institutional Planning office. 

The following data is 
analyzed: 
Student enrollment; 
Student Attrition (F, D and 
W); 
Minorities enrollment; 
Graduation and completion 
data. 

The Program coordinator: 
(a) Convenes the Quality
Assessment Committee to
discuss the recommended
changes;
(b) Seeks Industry
Advisory Committee input.
(c) Disseminates the
Industry Advisory 
Committee 
recommendations to all 
program faculty;  

Institutional Planning 
Office; 

Program Coordinator; 

Industry Advisory 
Committee; 

Quality Assessment 
Committee. 

Program Faculty. 

Criterion 4 - Page 19



The following sections present the assessment tools that are described in the assessment plan, and present a sample of how the tool will 
be used to collect and assess data, to ensure successful student attainment of the program Outcomes: 

Assessment Tool : Course Outcomes Assessments: Mapping Program Learning Outcomes to Course Outcomes 

Each program Outcome is mapped to multiple course outcomes, as shown in the table below. Data is collected by the course instructor, 
according to the master Continuous Improvement Assessment Plan, analyzed as shown the following graph and compared to an 
identified performance target.  

Map of Program Learning Outcomes to Course Outcomes 

Program Learning Outcome 
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An ability to select and apply the knowledge, 
techniques, skills, and modern tools of the 
discipline to broadly-defined engineering 
technology activities 

CO 
6 

CO 
7 

CO 
1 

CO 
4 

CO 
3 

CO 
3 

CO 
1 

CO 
4 

CO 
1 
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An ability to select and apply a knowledge of 
mathematics, science, engineering, and 
technology to engineering technology 
problems that require the application of 
principles and applied procedures or 
methodologies 

CO 
3 

CO 
5 

CO 
1 

CO 
3 

CO 
2 

CO 
2 

CO 
3 

CO 
2 

CO 
3 

CO 
4 

          

An ability to conduct standard tests and 
measurements; to conduct, analyze, and 
interpret experiments; and to apply 
experimental results to improve processes 

CO 
4 

CO 
5 

CO 
5 

CO 
1 

CO 
5 

CO 
6 

CO 
7 

CO 
3 

CO 
2 
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An ability to design systems, components, or 
processes for broadly-defined engineering 
technology problems appropriate to 
program educational Outcomes 

CO4 CO6 CO 
2 

CO 
2 

CO 
1 

CO 
5 

      

An ability to function effectively as a 
member or leader on a technical team 

CO 
8 

CO 
5 

  

An ability to identify, analyze, and solve 
broadly-defined engineering technology 
problems 

CO 
8 CO2 CO1 CO3 CO 

3 
CO 
4 

CO 
5 

CO 
5 
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An ability to apply written, oral, and 
graphical communication in both technical 
and non-technical environments; and an 
ability to identify and use appropriate 
technical literature 

CO 
7 

CO 
6 

CO 
5 

CO 
2 

CO 
5 

CO 
6 

CO 
5 

CO 
5 

CO 
3 

CO 
4 

          

An understanding of the need for and an 
ability to engage in self-directed continuing 
professional development 

CO4 CO3 CO 
5 

   

An understanding of and a commitment to 
address professional and ethical 
responsibilities including a respect for 
diversity 

CO 
8 CO5 CO 

5 
CO 
6 
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A knowledge of the impact of engineering 
technology solutions in a societal and global 
context 

CO 
9 

 

A commitment to quality, timeliness, and 
continuous improvement 

CO 
7 

CO 
5 

CO 
8 
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An ability to apply the following to the 
solution of manufacturing problems to 
achieve manufacturing competitiveness: (a) 
materials and manufacturing processes; (b) 
product design process, tooling, and 
assembly; (c) manufacturing systems, 
automation, and operations; (d) statistics, 
quality and continuous improvement, and 
industrial organization and management 

CO 
5 CO6 CO8 CO 

1 
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An ability to successfully solve 
manufacturing problems using both 
technical and non-technical skills in an 
integrating capstone experience that 
illustrates student competencies 

CO 
1 

 

An ability to pass the Surface Mount 
Technology Association Process Certification 
Exam 

CO 
8 

 

An ability to perform in a microelectronic 
manufacturing or engineering environment 
as evidenced by an internship or co-op 

CO 
5 

CO 
4 
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CO# Indicates the specific Course Outcome that will be assessed 
 Indicates course will directly assess this particular program Outcome
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Direct and indirect assessments are used to assess every program Outcome. 

The following is only a sample to present how the Outcome will be assessed and 
tracked to compare performance across assessment cycles. This process will be 
repeated to assess every program Outcome. 

Direct Assessment: 

Trend line for the following program Outcome: An ability to select and apply the knowledge, 
techniques, skills, and modern tools of the discipline to broadly-defined engineering technology 
activities. 

100 

Student Outcome  1

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

2018/2019/2020- MEMS 
311 Midterm Examination 

Question 5:  
TARGET 80% 

2018/2019/2020-  QLTY 
241 Lesson 5  

Quiz Question 3:  
TARGET 80%; 

2018/2019/2020- MEMS 
211 Final Examination. 

Question 7: TARGET 80%; 

Column1 76.92 85.71 76.9 
Column2 77.77 83.33 83.3 
Column3 81.81 85.71 91.7 
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Indirect Assessment: This is only a sample to show how indirect assessment will be performed across assessment cycles. 

Student Outcome 1: An ability to apply the knowledge, techniques, skills and modern tools of the discipline 
to narrowly defined engineering technology activities - Target 85% 

100 96.67   
88.89 90  88.89 92.94 

96.76 

90 85.71 86.67 85.33 

80 

70 

60 

50 

40 

30 

Employer Survey- Indicator: Q1- Ability to apply 
knowledge in solving technological problems 

Alumni Survey- Indicator: Q1- My LCCC education 
adequately prepared me for my job after 
graduation 

Graduate Exit Survey- Indicator: Q2- My mastery of 
the knowledge, skills, and tools of my discipline can 
be rated as 

20 

10 

0 
Fall2018 to spring 2019  Fall 2019 to Spring 2020 Fall 2020 to Spring 2021 

Q1: Indicates average percent value of student responses to question 1 of the survey 

In addition to the item analysis of each response category, a correlation study between the Graduate Exit Survey, the Employer Survey, and the Alumni Survey 
responses for each program outcome, will provide valid assessment results and indicators.   
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Assessment Tool: Graduate Exit Survey: 
This is only a sample of how data will be collected and analyzed. Item analysis is completed both horizontally and vertically to reveal actionable 
assessment information about specific components of the academic program. Please note that sample numbers are provided in order to showcase how 
analysis will be done on real data, in the future, after the program begins. 

2018- 2021 Graduate Exit Survey 

  MEMS BAS Program 
Lorain County Community College 

Data Analysis 

Ex
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1- From my observations and experience as a student, the extent
my program obtained and used evaluation information from me to
improve and develop the program can be rated as: 25 8 1 3 4.49 89.73 
2- My mastery of the knowledge, skills, and tools of my discipline
can be rated as: 34 1 1 1 4.84 96.76 
3- My ability to apply current knowledge and adapt to emerging
applications can be rated as: 29 3 2 3 4.57 91.35 
4- My ability to conduct, analyze, and interpret experiments and
apply results to improve processes can be rated as: 20 6 9 2 4.19 83.78 
5- My ability to apply creativity in the design of systems,
components, or processes appropriate to program Outcomes can
be rated as: 3 16 15 3 3.51 70.27 
6- My ability to function effectively on teams can be rated as: 17 12 6 2 4.19 83.78 
7- My ability to identify, analyze, and solve technical problems can
be rated as: 27 5 4 1 4.57 91.35 
8- My ability to communicate effectively can be rated as: 16 8 11 2 4.03 80.54 
9- My recognition of the need for, and an ability to engage in
lifelong learning can be rated as: 17 12 7 1 4.22 84.32 
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10- My appreciation of professional, ethical, and social
responsibilities can be rated as: 14 12 9 2 4.03 80.54 
11- My ability to work effectively with individuals and groups of
diverse backgrounds cab be rated as 14 13 8 2 4.05 81.08 
12- My commitment to quality, timeliness and continuous
improvement can be rated as: 30 4 1 2 4.68 93.51 
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13. My ability to plan, organize, prepare, and deliver effective 
technical reports in written, oral and other formats can be rated 
as: 

 

 
 

15 

 

 
 

12 

 

 
 

8 

 

 
 

2 

   
 

4.08 

 
 

81.62 
14.My ability to incorporate communications skills in technical 
contexts can be rated as: 

 
13 

 
17 

 
5 

 
2 

   
4.11 

 
82.16 

15. My ability to utilize appropriate technical literature as a 
principal means of staying technically current can be rated as: 

 
18 

 
11 

 
5 

 
3 

   
4.19 

 
83.78 

16. My ability to utilize the interpersonal skills required to work 
effectively in teams can be rated as: 

 
9 

 
17 

 
6 

 
5 

   
3.81 

 
76.22 

17. My mathematical skills for solving technical problems can be 
rated as: 

 
20 

 
7 

 
6 

 
4 

   
4.16 

 
83.24 

18. My competence in the use of analytical and measurement 
equipment common to the discipline can be rated as: 

 
19 

 
12 

 
6 

 
0 

   
4.35 

 
87.03 

19. My knowledge and competence in design practices, tools, and 
techniques can be rated as: 

 

 
 

17 

 

 
 

9 

 

 
 

8 

 

 
 

3 

   
 

4.08 

 
 

81.62 
 

20. The extent my capstone or senior project experience drew 
together diverse elements of the curriculum and developed my 
competence in focusing both technical and non-technical skills in 
solving problems can be rated as: 

 
 
 
 

30 

 
 
 
 

2 

 
 
 
 

5 

    
 
 
 

4.68 

 
 
 
 

93.51 
 

21. The adequacy of the number of faculty and staff members to 
provide program continuity, proper frequency of course offerings, 
appropriate levels of student-faculty interaction, and effective 
student advising and counseling can be rated as: 

 
 
 
 

20 

 
 
 
 

5 

 
 
 
 

7 

 
 
 
 

5 

   
 
 
 

4.08 

 
 
 
 

81.62 
 

22. The adequacy of facilities and financial support provided for 
my program in the form of suitable classrooms, laboratories, and 
associated equipment necessary to accomplish the program 
Outcomes in an atmosphere conducive to learning can be rated 
as: 

 
 
 
 
 

18 

 
 
 
 
 

8 

 
 
 
 
 

9 

 
 
 
 
 

2 

   
 
 
 
 

4.14 

 
 
 
 
 

82.70 
 

23. The adequacy of facilities and financial support provided for 
my program in the form of laboratory equipment characteristic of 
that encountered in industry can be rated as: 

 

 
 

17 

 

 
 

10 

 

 
 

8 

 

 
 

2 

   
 

4.14 

 
 

82.70 
24. The adequacy of facilities and financial support provided for 
my program in the form of Internet and information infrastructures, 
including electronic information repositories, equipment catalogs, 
professional technical publications, and manuals to support 
related scholarly activities of students and faculty can be rated as: 

16 13 4 4   4.11 82.16 
       

 
 

0.00 

 
 
 

0.00 
25. The adequacy of laboratory facilities and equipment for the 
program can be rated as: 

 
25 

 
8 

 
3 

 
1 

   
4.54 

 
90.81 
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26. The adequacy of procedures for placing students in courses,
advising, and assuring that I have met all curricular requirements
can be rated as: 31 5 1 4.81 96.22 
27. The adequacy of program and campus services to assist me
in finding employment upon graduation can be rated as: 25 12 0 4.68 93.51 
28. My proficiency in applied mathematics and science can be
rated as: 14 13 7 3 4.03 80.54 
29. My proficiency microelectronic manufacturing applications can
be rated as:

25 9 3 4.59 91.89 

30. My proficiency in solving open-ended problems requiring
multiple areas of knowledge can be rated as: 18 14 4 1 4.32 86.49 
31. My effectiveness in producing written documents, delivering
oral presentations, and developing, preparing and interpreting
visual information can be rated as: 24 9 3 1 4.51 90.27 
32. The transferability of My degree and courses to pursue higher
education after graduation can be rated as: 28 5 3 1 4.62 92.43 
33. My exposure to situations that develop a sense of personal
responsibility and accountability for one's individual actions and
performance can be rated as: 25 6 6 0 4.51 90.27 
34. My exposure to situations that develop a philosophy and
appreciation for human differences can be rated as: 15 10 10 2 4.03 80.54 
35. My ability to communicate effectively in individual and team
settings can be rated as: 23 11 3 0 4.54 90.81 
36. My proficiency in project management, economic analysis,
and data research can be rated as: 20 5 10 2 4.16 83.24 
37. My proficiency in design, operation, optimization and
implementation of microelectronic manufacturing projects can
be rated as: 28 7 1 1 4.68 93.51 
38. The breadth and depth of my technical knowledge can be
rated as: 30 5 2 4.76 95.14 

Total 789 342 207 68 0 0 

Percent 56.12 24.32 14.72 4.84 0.00 0.00 

Numbers in the boxes above indicate how many students rated the program criterion as 5, 4, 3, 2, 1, or 0. 
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Assessment Tool - Alumni Survey: 
This is only a sample of how data will be collected and analyzed. Item analysis is completed both horizontally and vertically to reveal actionable assessment information about specific 
components of the academic program. Please note that sample numbers are provided in order to showcase how analysis will be done on real data, in the future, after the program begins. 

Assessment Calculations and Analysis: This survey exhibits 12 alumni responses. The average item 1 analysis value is obtained as follows: (10x5 + 2x4) / 12  =  58/12 = 4.83 
The percent average is calculated as follows: (4.83/5) x 100 = 96.67 % 
The item analysis reveals that respondents rated item 1 (My LCCC education adequately prepared me for my job after graduation.) at 96.67% 

The tally of the vertical numbers in column 1 (Exceeds Expectations) reveals that 56.67% of respondents rates the overall academic program as “Exceeds Expectations. 
26.7% rated the program as “Above Average”. 10% rated the program as “Average”. No one rated the program as “Poor” or “Very Poor”. 

Alumni Survey –  
2019-2020 

Lorain County Community College 

Number of Responses 
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1. My LCCC education adequately
prepared me for my job after

10 2 0 0 0 4.83 96.67 

2. How would you rate your effectiveness
in working with diverse groups/teams at

6 3 3 0 0 4.25 85.00 

3. How would you rate your
effectiveness in applying ethics to

7 4 1 0 0 4.50 90.00 

4. How would you rate your ability to
communicate in individual and team
(a) Individual 8 2 2 0 0 4.50 90.00
(b) Team Settings 3 5 4 0 0 3.92 78.33

Total 34 16 10 0 0

Percent 56.67 26.7 16.7 
Surveys Mailed/Received: 35/12
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Assessment Tool-Employer Survey: 
This is only a sample of how data will be collected and analyzed. Item analysis is completed both horizontally and vertically to reveal actionable assessment information about specific 
components of the academic program. The horizontal item analysis average will provide insights about a particular program criterion while the vertical item analysis provides insights about the 
overall program effectiveness. For example: In the table below, the 4.3 overall response average about criterion 1 (Ability to apply knowledge…) is calculated as follows from the 12 total 
responses received for item 1of the survey ( 6x5 + 6x4 + 2x3)/(6+6+2) = 60/14 = 4.3 as shown in the last column. This number indicates that students rated item 1 at 4.3 on a 5.0 scale. This 
translates into 85.7% satisfaction with their ability to apply knowledge in solving technological problems. The same calculation method is used to assess the remaining items in the survey. 

Other surveys (the graduating student survey and the alumni survey) are analyzed similarly. 

Please note that sample numbers are provided in order to showcase how analysis will be done on real data, in the future, after the program begins. 

Employers Survey – 2019-
2020 

Lorain County Community College 
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1. Ability to apply knowledge in solving
technological problems 6 6 2 0 0 0 4.3 

2. Preparedness to function effectively on the job 10 3 1 0 0 0 4.6 

3. Ability to engage in lifelong learning by earning
related certificates and/or additional courses 7 6 1 0 0 0 4.4 
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4. Ability to function effectively in diverse work
teams 6 6 2 0 0 0 4.3 

5. Understanding and application of ethics in job
related decisions 4 5 3 2 0 0 3.8 

6. Ability to communicate effectively, oral &
written 3 7 4 0 0 0 3.9 

Total 36 33 13 2 0 0 

Percent 42.86 39.29 15.48 2.38 0.00 0.00 

Sent/Received: (  20 ) / ( 14 ) 
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Assessment Tool – Capstone Project Rubric and Data Analysis 

The following rubric is used by the capstone faculty to assess student team performance. 

Team Name:_____________________________       

Team Members:__________________________       

Project Name:____________________________       

Date:___________________________________       

  

Consistently 
does all of 
the following 
= 5 

Does 
almost all 
of the 
following 
= 4 

Does 
many of 
the 
following 
= 3 

Does 
some of 
the 
following 
= 2 

Does very 
few of the 
following = 
1 

Item Analysis 

1. Develops a research and implementation plan, identifies 
milestones, event schedules, and times and dates for each 
component, clear assignments of project components to 
team members, conducts an organized research, adheres 
to the published schedule.        

2. Integrates all team members; ensures active team 
dynamics; ensures open communications; documents team 
members’ effectiveness; self-critiques.         

3. Utilizes multiple scientifically- sound sources of 
information, includes a bibliography list, identifies copied 
material and identifies its source.         
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4. Accurately interprets evidence, statements, graphics,
experiment results; provides evidence of distinguishing
between data and information; identifies pros and cons of
arguments; analyzes and evaluates research material;
thoughtfully analyzes and evaluates alternative points of
view; draws warranted, judicious non-fallacious
conclusions; justifies results and conclusions; explains
assumptions and reasons; fair-mindedly follows where
evidence and reasons lead.

5. Consistently designs total quality in the system
addressing all major technical system requirements as
defined by the project Outcomes and remains within the
budget restraints; uses creativity in the system design;
identifies problems and limitations of the system design.

6. Corrects fully and timely, all errors identified throughout
the design project by the professor and by other team
members.

7. Identifies and addresses ethical and social issues that
are related to the project.

8. Identifies global issues that impact the system design: Its
window of opportunity; applicability (will it function
internationally-electrical limitations); Legal limitations;
impact on job creation or elimination.

9. Presents the project in writing and orally in a clear,
organized manner that is cognizant of the background and
interest of the intended audience, utilizes effectively
modern technology, uses a lively positive tone of voice,
dresses professionally, uses complete sentences, makes
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eye contact with audience. 

10. Identifies the need to life-long learning within the
context of the project design in order to maintain the design
current with technical advancements.

Total 

Percent 

Overall Score 
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Assessment Tool - Technical Writing and Communications Assessment Committee-Rubric and Data Analysis: 
 
This committee is comprised of faculty members from the English department and from various Engineering Technology academic 
programs. The purpose of this committee is to assess the technical writing and communication ability of graduating students, through a 
detailed evaluation of the capstone project report and oral presentation, using a communications rubric. Committee members will attend 
sample students’ capstone presentations. 
 
Committee members will use a standard technical writing rubric to evaluate the student’s communications skills, and report rubric scores 
to committee chair. The committee chair will provide feedback to all faculty members within the academic program, and particularly those 
teaching the capstone course. The data is collected during the Fall and Spring terms, and analyzed biennially.
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Rubric for the Communications Program Outcome 

SCORE Conventions of Language/Style Purpose Organization Development & Support of Content 
4 
(exceeds standards) 

• Contains few, if any, errors in the conventions of
the English language (grammar, punctuation,
capitalization, spelling).

• These errors do not interfere with the reader’s
understanding of the writing.

• Masterfully addresses all parts of the writing task.
• Demonstrates a clear understanding of purpose and

audience.
• Exhibits ideas that are developed in depth
• Demonstrates exceptional insight

• Maintains a consistent point of view, focus
and organizational structure, including the
effective use of transitions and lead-ins.

• Pacing is well-crafted.

• main ideas are developed using accurate data
• the content is appropriate to the reader’s needs
• the data used is relevant to the topic
• the content is comprehensive

3
(meets standards) 

• Contains some errors in the conventions of the
English language (grammar, punctuation,
capitalization, spelling).

• These errors do not interfere with the reader’s
understanding of the writing.

• Adequately addresses all parts of the writing task.
• Demonstrates a general understanding of purpose

and audience.
• Develops ideas fully but are limited in depth

• Maintains a mostly consistent point of view,
focus and organizational structure, including
the effective use of some transitions and
lead-ins.

• Pacing is adequate.

• contains some minor inaccuracies that do not interfere
with the reader’s understanding

• may contain some inappropriate material that do not
interfere with the reader’s understanding

• generally meets reader’s needs
• content is adequate for the purpose

2 
approaching 
standards) 

• Contains several errors in the conventions of the
English language (grammar, punctuation,
capitalization, spelling).

• These errors may interfere to a limited degree
with the reader’s understanding of the writing.

• Addresses only parts of the writing task.
• Demonstrates limited understanding of purpose and

audience.
• Limited development of ideas
• Little evidence of in-depth development of topic

• Maintains an inconsistent point of view,
focus and organizational structure, which
may include ineffective or awkward
transitions and/or lead-ins that do not unify
important ideas.

• Pacing is awkward.

• contains inaccuracies that cause some confusion on the
part of the reader

• content contains inappropriate material that causes some
confusion with the reader’s understanding

• content does not fully meet reader’s needs
• content is lacking in some areas

1 
(below standards) 

• Contains serious errors in the conventions of the
English language (grammar, punctuation,
capitalization, spelling).

• These errors interfere with the reader’s
understanding of the writing.

• Minimally addresses the writing task.
• Demonstrates no understanding of purpose and

audience.
• Minimal or no attempt to develop ideas
• No evidence of in-depth development of topics

• Lacks a point of view, focus, organizational
structure, transitions and lead-ins that unify
important ideas.

• Pacing is inadequate.

• contains large number of significant inaccuracies which
interfere with the reader’s understanding

• content contains great deal of inappropriate material
which interfere with the reader’s understanding

• content does not meet reader’s needs
• content is lacking in almost or all areas

(0)Non-Scrabble (NS) •is illegible; i.e., includes so many indecipherable words that no sense can be made of the response, -- or --
•is incoherent; i.e., words are legible but syntax is so garbled that a response makes no sense, -- or --

•is a blank paper or is off topic
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Data Analysis of Sample Technical Writing and Communications Committee Rubric: 
This is only a sample data to allow showcasing this assessment method. 

FALL 2018 - SPRING 2019 - FALL 2019 - SPRING 2020 
Column1 Column2 Column3 Column4 Column5 Column6 Column7 
Project 1 

Faculty Evaluator Conventions of Purpose Organization Development Average Percentage Score per 
Language/Style & Support of Score per faculty 

Content Faculty 
Faculty 1 4 4 4 4 4 100 
Faculty 2 3 3.5 3.5 3.5 3.375 84.38 
Faculty 3 4 4 4 4 4 100 
Faculty 4 
Average For Sample 1 3.67 3.83 3.83 3.83 
Criterion Percentage 91.67 95.83 95.83 95.83 
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The Alumni Survey 
 
The following table illustrates how item analysis of the alumni survey will be used to 
analyze collected data to assess the communications Outcome. Question 4(a): How 
would you rate your ability to communicate in individual settings and on question 4(b): 
How would you rate your ability to communicate in team settings. 
 
The data is for illustration purposes only.  Actual data will be collected once the BAS 
program is approved and offered. 
 

Alumni Survey Question 4 (a) and (b): 

 
Academic year 

 
Target = 80% 

  
Q4(a): How would you rate 
your ability to communicate 
in individual settings. Scale 

= 5.0 

 

 
 
Percentage 

on Q4(a) 

 
 

Q4(b): How would you rate your 
ability to communicate in team 

settings. Scale = 5.0 

 

 
 
Percentage 

on Q4(b) 

 
 
Overall Percentage 

for both 4(a) and 
4(b) 

 
Fall 2018- 

Spring 2019 

 
4.37 

 
87.40% 

 
3.95 

 
79.00% 

 
83.20% 

 
Fall 2019- 

Spring 2020 

 
4.50 

 
90.00% 

 
3.98 

 
79.60% 

 
84.80% 

 
Fall 2020- 

Spring 2021 

 
4.10 

 
82.00% 

 
4.20 

 
84.00% 

 
83.00% 

 

 
Overall 

  

 
86.47% 

  

 
80.87% 

 

 
83.67% 
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The Graduate Exit Survey Question 6 Analysis 

Graduate Exit Survey Question 31: My effectiveness in producing 
written documents, delivering oral presentations, and developing 

and interpreting visual information can be rated as. Target 80% 
100 

90 
80 

80 

84.44 
90.27 

70 

60 
Graduate Exit Survey Question 31: 

50 My effectiveness in producing 
written documents, delivering oral 

40 presentations, and developing and 
interpreting visual information can 

30 be rated as 

20 

10 

0 
Cycle 1: Fall 2018 

to Spring 2019 
Cycle 2: Fall 2019 

to Spring 2020 
Cycle 3: Fall 2020 

to Spring 20
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Higher Learning Commission and  
Ohio Department of Higher Education 
List of Supplementary Items following May 21 & 22 Site Visit 

Criterion 4.  Teaching and Learning Evaluation and 
Improvement – Certifications
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Document Author: Johnny Vanderford Date:  6/8/2018 
Job Title: Asst. Professor, Lab Director, and Coordinator – MEMS & Microelectronic Manufacturing Degrees 
Institution: Lorain County Community College 

Purpose of Document 
This document lists the certificates tested to students during classes or certificates a student would be prepared 
for by taking a class for both the Associates of Applied Science (AAS)  in MicroElectroMechanical Systems (MEMS) 
and the Bachelors of Applies Science (BAS) in Microelectronic Manufacturing per the draft curriculum as of June 4, 
2018.   

Advisory Committee Members that Provided Feedback  
The following classes listed in 
Course Course Name Degree Certificate 
ELCT 115 FABRICATION PROCESS 

FOR ELECTRONICS 
AAS Association of Connecting Electronics (IPC) J-STD-001 

Requirements for Soldered Electrical and Electronic 
Assemblies 

TECN 111 TECHNICAL PROBLEM 
SOLVING 

AAS ACT National Readiness Certificate 

MEMS 411 PCB INSPECTION AND 
REWORK 

BAS Association of Connecting Electronics (IPC) A-610  
Acceptability of Electronics Assemblies 

MEMS 421 ELECTRONIC ASSEMBLIES – 
SENIOR DESIGN 

BAS Surface Mount Technology Association (SMTA) Process 
Certification 

QLTY 224 LEAN MANAGEMENT 
PRINCIPLES &PRACTICES 

BAS Prepares students for ITM Lean Lite 

QLTY 226 SIX SIGMA BASIC TOOLS & 
TECHNIQUES 

BAS ASQ Yellow Belt in Six Sigma 

QLTY 241 ISO 9001 BAS Prepares students for ISO 9001:2015 certifications 
(several including operator, engineer, and management) 
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Higher Learning Commission and  
Ohio Department of Higher Education 
List of Supplementary Items following May 21 & 22 Site Visit 

Criterion 4.  Teaching and Learning Evaluation and 
Improvement – Transfer
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Transfer Students 
Students Transferring to LCCC 

Any qualified students who have attended other colleges or universities are welcome to attend.  
An official evaluation of transfer credit will not be completed until the student has accomplished 
the following: 

1. Request all official transcripts from the appropriate official of each separate institution of
higher education attended.  This includes:
• In-state college transcripts
• Out-of-state college transcripts
• International transcripts
• Military transcripts (DD-214, AARTS, NOBE, ACE)
• CLEP transcripts
• Non-traditional college credit

2. Complete all LCCC admission procedures prior to requesting evaluation of college-level
and/or military transcripts.

3. Complete and return the Transcript Evaluation Request form to the LCCC Records office.
Each Transcript Evaluation Request is valid for three months from the date of receipt.  If
transcripts are not received within the three-month time limit, future registration may be
restricted until all documents are received.

A student enrolling prior to the receipt of all official post-secondary transcript(s) is limited to six 
semester hours and subsequent enrollment will require receipt and evaluation of official 
transcripts from all previously attended colleges/universities. The Enrollment, Financial and 
Career Services division awards the transferability of credit. Students will receive a Notification 
of Credit Accepted letter from the Records office when the evaluation is completed.  The 
evaluation becomes part of the student’s permanent student achievement file. 

Only credits and hours are transferable; transfer grade point averages/grades do not replace 
LCCC grades on the official LCCC transcript. Transfer credit is granted for college-level and 
some technical courses earned at regionally accredited institutions of higher education on a 
course-by-course basis. Credit received on a satisfactory/unsatisfactory or credit/no, credit basis 
will be evaluated using the same process as graded courses. LCCC translates satisfactory or 
credit as the equivalent of the student having passed the class. 

A transfer student who is under academic probation at another college or university may be 
admitted as a probationary student.  A student’s record is subject to review by the Committee on 
Admissions and Scholastic Standing.   

More and more students are discovering the transfer path to LCCC. The College accepts students 
from other institutions. In addition, it is possible to transfer from LCCC to any University 
Partnership institution or other four-year colleges or universities. 
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State Guidelines Regarding Transfer 

The Ohio Board of Regents, following the directive of the Ohio General Assembly, developed a 
statewide policy to facilitate movement of students and transfer credits from one Ohio public 
college or university to another. The State policy avoids duplication of course requirements and 
enhances student mobility throughout Ohio’s public higher education system. Since independent 
colleges and universities in Ohio may or may not be participating in the transfer policy, all 
students interested in transferring are encouraged to check with the college or university of their 
choice regarding transfer agreements. 

The State of Ohio has established law and policies, which guarantee transfer students the 
following: 

• All college-level courses satisfactorily completed at one public higher education
institution will be accepted at all others.

• All equivalent courses transferred will apply to a student’s degree objective in the
same manner as the equivalent course at the receiving institution.

• A subset of a public higher education institution’s general education requirements,
called a transfer module, will transfer as a block (36-40 semester hours) in lieu of the
receiving institution’s transfer module.

• Transfer students will be treated equitably with students who started at any of the
public higher education institutions.

• Appeal procedures will be provided at the institutional level to adjudicate any
problems relating to the implementation of the law and policies.

Students meeting the requirements of the transfer module are subject to the following conditions. 

1. The policy encourages receiving institutions to give preferential consideration for
admission to students who complete the transfer module and either the associate of arts or
the associate of science degree. These students will be able to transfer all courses in
which they receive a passing grade of D or better. A student must have an overall grade
point average of 2.0 to be given credit for the transfer module.

2. As of August 2005, a revision to the Ohio Board of Regents’ transfer and articulation
policy went into effect. As a result, transfer credit from Ohio state-supported colleges and
universities will be accepted for transfer credit with passing grades of D/D- for course
credit earned fall term of 2005 and beyond, with or without the completion of the Ohio
transfer module.

Admission to a given institution, however, does not guarantee that a transfer student will be 
admitted automatically to all majors, minors or fields of concentration at that institution. Once 
admitted, transfer students shall be subject to the same regulation governing applicability of 
catalog requirements as all other students. Furthermore, transfer students shall be accorded the 
same class standing and other privileges as all other students based on the number of credits 
earned. All residency requirements must be completed successfully at the receiving institution 
prior to the granting of a degree. 
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Transfer to the Bachelor of Applied Science in Microelectronic 
Manufacturing 

Students who are transferring to Lorain County Community College to pursue the Bachelor of 
Applied Science (B.A.S.) in Microelectronic Manufacturing program will be admitted into the 
Associate of Applied Science (AAS) in Mechatronics Technology – Microelectromechanical 
Systems (MEMS) Major and must complete the college admission process for transfer students.  
Students are required to complete the application for the BAS program as they enter or complete 
the last term courses for the AAS MEMS program.  The BAS program admission for transfer 
students requires a combined cumulative Grade Point Average (GPA) of 2.5 or higher on all 
completed college-level coursework, including all prior post-secondary education GPA.  Once 
admitted to the program, students will be subject to the same governing regulations for native 
students for the program. 

Transfer to the University Partnership 

The University Partnership at Lorain County Community College was created to bring 
bachelor’s and master’s degrees to Lorain County. The combination of LCCC coursework and 
University Partnership coursework are the best value in higher education. Many of these degrees 
can be completed with three years of coursework from LCCC (at LCCC rates) and only one year 
at university rates. All university partners have their own procedures for transferring. Contact the 
University Partnership office to connect with the appropriate partner advisor or 
visit www.lorainccc.edu/up.  For more information, including current programs, see page 32. 

LCCC Students and Students From Other Colleges and Universities 
Transferring to the University Partnership 

All university partners have their own procedures for transferring.  It is advisable to schedule a 
meeting with a UP advisor. Contact the University Partnership office to be directed to the 
appropriate advisor or visit www.lorainccc.edu/up for further information. 

LCCC Students Transferring to Another College or University 

Credit earned at LCCC is transferable to the four-year institution of the student’s choice so long 
as the student has met the requirements of the receiving institution. The State of Ohio guarantees 
that equivalent courses transfer and will apply toward degree objectives in the same manner they 
would if the course had been taken at the receiving institution. 

Review the State of Ohio transfer module (in this publication) with an academic advisor or 
counselor in order to maximize the benefit of this block transfer of credit mechanism. 

Individualized Transfer Plans 

If academic goals are not reflected in the College’s University Partnership programs or transfer 
agreements, meet with a counselor to develop an Individualized Transfer Plan (ITP). An ITP is 
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tailored to individual needs, curriculum and academic background and to the college or 
university the student is planning on transferring to after attendance at LCCC. 

Transferology 

Transferology (formerly u.select) is a web-based program that allows students to keep track of 
and check on how their LCCC courses will transfer to other Ohio colleges and universities. With 
Transferology, students are able to: 

1. Establish a Transferology account (free of charge)
2. Store information on completed courses
3. Obtain information on how Lorain County Community College courses transfer to other

Ohio colleges and universities.
4. Request transfer guides that will provide information on

• How courses transfer
• How courses apply to intended major after transferring
• What courses are still needed to complete a degree after transferring

5. Obtain information on how courses from other Ohio colleges and universities transfer to
Lorain County Community College.

To access Transferology, go to www.transferologylab.com or www.lorainccc.edu/transfer. 

LCCC Articulation Agreements 

In addition to the State transfer module, which ensures transfer and applicability of courses 
between public Ohio colleges and universities, LCCC has secured articulation agreements with 
selected four-year colleges and universities. Articulation agreement summaries are intended as a 
general guideline. Please consult an advisor or counselor for detailed information regarding 
updated course articulations, curriculum changes, requirements at the transfer institution and 
general assistance in making the transfer experience as seamless as possible. 

Articulation Agreements for Transfer 

LCCC seeks to secure agreements with upper division institutions of higher education to 
facilitate successful transfer of its graduates. Agreements have been achieved with the following 
institutions: Ashland University, Baldwin Wallace University, Bowling Green State University, 
Cleveland State University, Cincinnati College of Mortuary Science, GMI Engineering and 
Management Institute (Detroit, MI), Hiram College, Kent State University, Muskingum University, 
Oberlin College, Ohio Northern University (Ada, OH), Ohio State University, Tri-State University 
(Angola, IN), University of Akron, University of Cincinnati, University of Toledo and Youngstown 
State University. Details about these agreements are available in the Enrollment, Financial and 
Career Services division.  

Responsibilities of Students 
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In order to facilitate transfer with maximum applicability of transfer credit, prospective transfer 
students should plan a course of study that will meet the requirements of a degree program at the 
receiving institution. Specifically, students should identify an institution and major to which they 
desire to transfer early in their collegiate studies. Furthermore, students should determine if there are 
language requirements or any special course requirements that can be met during the first or second 
year. This will enable students to plan and pursue a course of study that will articulate with the 
receiving institution’s major. Students are encouraged to seek further information regarding transfer 
from both their advisors and the college or university to which they plan to transfer. 

Appeal Procedure for Transfer of Credit 

Lorain County Community College desires to resolve student inquiries in an expeditious, fair and 
amicable manner. If a student believes that his or her credit was not transferred properly, he or she is 
encouraged to discuss the situation informally with the associate transcript evaluator. If the inquiry is 
resolved by the parties, the matter is deemed closed.  

If the inquiry is not resolved at this level, the student may request an appeal by the Enrollment, 
Financial and Career Services division dean.  

1. The Enrollment, Financial and Career Services division dean may choose to convene the
parties and all necessary documentation (transcripts, etc.) involved in an effort to resolve the
appeal during the informal process. The Enrollment, Financial and Career Services division
dean must provide a written response to the student and the associate transcript evaluator
within seven business days of the meeting. If the appeal is not resolved at this level the
student may initiate the formal written appeal procedure.

2. The formal appeal procedure begins when a written appeal is submitted to the provost/vice
president for academic and learner services by the student. The statement of appeal should be
post-marked by or received by the office of the provost/vice president for academic and
learner services within 10 business days of the date of the letter from the Enrollment,
Financial and Career Services division dean. The vice president will review the appeal, may
choose to meet with the student and/or other parties as applicable and respond in writing to
all parties concerning the disposition of the appeal within 10 business days.

3. Final Review – Should the student wish to request a final review of the decision of the
provost/vice president for academic and learner services, the student may submit a signed
statement of appeal within 10 business days of the date of the letter from the vice president to
the president. The president will review the appeal, may choose to meet with the student
and/or other parties as appropriate and respond in writing to all parties concerning the final
review within 10 business days.

The appeals process ends. 

Note: Lorain County Community College may be required to share information concerning 
complaints with the North Central Association of Colleges and Schools and/or other accrediting 
bodies; however, individual anonymity will be assured. 
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FOR OFFICE USE ONLY 

BAS Application         Approved       Denied 

Planned Enrollment Year/Term: _________/______________ 

Cumulative GPA: ________________   GPA Recalculation: ________________ 

Denied reason: ________________________________________________________ 

________________________________________________________________________ 

Reviewed by: ___________________________________________________________   
Date reviewed: _____/_____/_______  

PLEASE PRINT CLEARLY 

LAST NAME:____________________________________ FIRST NAME:___________________________________ M.I.:_______________   

LCCC STUDENT ID: ___________________________ Date of Birth (mm/dd/yyyy): ____ / ____ / ___________ 

Current Address:_____________________________________________________________________  Apt Number:_______________     

City:____________________________________________________________ State:_________ Zip Code:_________________   

Cell Phone Number:(_______)_____________________________ Home Phone Number:(_______)_____________________________  

Can we send text messages?             Yes          No 

E-Mail Address: ____________________________________________________________________________________________________
*** Please list valid and active email address where you can be reached for the next six months.  Keep your email address updated by notifying the Rec-
ords Office with any changes at records@lorainccc.edu.

Emergency Contact: 

Last Name:____________________________________ First Name: _____________________________________ 

Relationship: _____________________________ Emergency Contact Phone Number: (__________)__________________________ 

Have you received an associate or higher degree?             Yes            No 

If yes, list degree(s) earned: ___________________________________________________ Conferral Date: _____/______/________

Have you submitted all official transcripts?             Yes            No 
*** All transcripts must be submitted and evaluated prior to BAS application evaluation.  Fail to do so may negatively impact admission decision. 

Have you attended a BAS information session?       Yes No 
If yes, date attended: _____/______/________ 

I hereby certify that, to the best of my knowledge, the information provided on this application is true and complete and that I have read the instructions 
contained in this application. I understand that if found otherwise, it is sufficient cause for delay of admission, loss of credit, rejection or dismissal. I un-
derstand that I am responsible for any charges that I may incur as a student at LCCC including, but not limited to, tuition and fees. I will notify the Rec-
ords office of any demographic or academic changes before my first enrollment and prior to any subsequent enrollment if changes occur. 

STUDENT SIGNATURE (Required):_________________________________________________   DATE:____/____/________ 

Date Application Received: 

MICROELECTRONIC MANUFACTURING 

STUDENT MUST HAVE COMPLETED THE LORAIN COUNTY COMMUNITY COLLEGE ADMISSION PROCESS AND RECEIVED A 
STUDENT IDENTIFICATION NUMBER.  IF YOU HAVE NOT, VISIT HTTPS://APPLY.LORAINCCC.EDU TO COMPLETE THE ADMIS-

SION APPLICATION AND FOLLOW ALL ADMISSION PROCESSES.  STUDENT MUST BE ENROLLING OR IN THE LAST TERM 
COURSES FOR ASSOCIATE OF APPLIED SCIENCE MECHATRONICS TECHNOLOGY—MICROELECTROMECHANICAL SYSTEMS 
(MEMS) PROGRAM. 
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SUBMIT COMPLETED APPLICATION AND ALL REQUIRED DOCUMENTS TO:  
In Person:     Mail: Lorain County Community College 
E-Mail:

For more information call 
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PROCESS FOR ADOPTING TRANSFER POLICY CHANGES 

BAS (NEW) DEGREE PROGRAMS 

1. The Lorain County Community College Board of Trustees must approve and direct the institution
to establish the requisite processes to provide all students the opportunity to complete any and
all degrees/certificates, including the applied baccalaureate degree.

2. Once # 1 has been enacted, Lorain County Community College must review its current set of
transfer policy measures and indicate whether the existing measures are sufficient.

3. If insufficient, the current Transfer Center and Registrar’s office must provide additional
language and processes to accommodate any and all potential transfer students who would be
eligible for transfer into this program.

4. This language will be sent to the Provost’s office for initial review.
5. This change will be shared at Operations Council to allow input and concerns from all

stakeholders of the institution – Faculty Senate, Staff Council, etc.
6. This change will also be shared at Dean’s Council for further review and processing.
7. The Provost will process all input and make changes and present these changes as part of the

Catalog for adoption/approval by the Board of Trustees.
8. The changes are considered effective only after inclusion in the college catalog and in the case

of the first applied baccalaureate degree, no action and implementation into the catalog can
take place until granted permission by the Ohio Department of Higher Education and the Higher
Learning Commission.
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Higher Learning Commission and  
Ohio Department of Higher Education 
List of Supplementary Items following May 21 & 22 Site Visit 

Criterion 4.  Teaching and Learning Evaluation and 
Improvement – Program and Courses
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Microelectronic Manufacturing, Bachelor of Applied Science - DRAFT COPY            1

MICROELECTRONIC
MANUFACTURING, BACHELOR
OF APPLIED SCIENCE
Curriculum Code #9601

Effective XXX/20XX

Division of Engineering, Business and Information Technologies (http://
catalog.lorainccc.edu/academic-programs/engineering-business-
information-technologies)

The Microelectronic Manufacturing program prepares individuals to apply
basic engineering principles and technical skills to design, assembly,
prototyping, and manufacturing of printed circuit boards (PCB) used
in electronic assembly as well microelectronic packaging and MEMS
sensors.  Includes hands-on machine operation of equipment used in
high volume electronic assembly and microelectronic packaging, use
of software for designing PCB layout and bills of materials, instruction
in manufacturing, quality control principles and lean lite, instruction in
programming of programmable logic controllers (PLC), and engineering
analysis of the physical design and electronic function of PCB.

MISSION STATEMENT: Lorain County Community College's
(LCCC) degrees in MicroElectroMechanical Systems (MEMS) and
microelectronics are industry tailored, hands-on college degrees and
certificates focused on training students for engineering technician, PCB
assembler, operator, and manufacturing engineering skills to get them
jobs in the rapidly growing fields of PCB manufacturing, MEMS sensors,
biomedical devices, quality management, drafting, and electronic circuits.

Course Title Hours
First Year
Fall Semester
ELCT 111 ELECTRICAL CIRCUITS I 3
ELCT 115 FABRICATION PROCESS FOR

ELECTRONICS
2

MTHM 121 TECHNICAL MATHEMATICS I 1 4
MEMS 122 INTRODUCTION TO MICRO-

ELECTROMECHANICAL SYSTEMS (MEMS)
4

SDEV 101 COLLEGE 101 2 1
TECN 111 TECHNICAL PROBLEM SOLVING 3

Hours 17
Spring Semester
CADD 111 INTRODUCTION TO COMPUTER AIDED

DRAFTING 3
2

CADD 216 INTRODUCTION TO 3D MODELING AND
PRINTING

1

DFAB 111 INTRODUCTION TO PERSONAL
FABRICATION

1

ELCT 121 DIGITAL ELECTRONICS 1 4
MEMS 132 MEMS PACKAGING 1 3
MTHM 168 STATISTICS 1 3

Hours 14

Second Year
Fall Semester
CHMY 171 GENERAL CHEMISTRY I 5
ELCT 233 ELECTRONIC DEVICES I 3 4
ENGL 161 COLLEGE COMPOSITION I 3
MEMS 211 MICRO-FABRICATION PROCESSING 1 3
MEMS 287 WORK-BASED LEARNING I - MEMS 1,4 1

Hours 16
Spring Semester
ENGL 164 COLLEGE COMPOSITION II WITH

TECHNICAL TOPICS 1
3

MEMS 221 MICRO-SYSTEM CAPSTONE PROJECT 1 3
MEMS 288 WORK-BASED LEARNING II - MEMS 1 1
Arts and Humanities Elective 3
Social Sciences Elective 3

Hours 13
Third Year
Fall Semester
AETC 111 ROBOTICS/AUTOMATED

MANUFACTURING
3

ELCT 112 ELECTRICAL CIRCUITS II 3, 5 4
MEMS 311 PCB AND FLEX DESIGN 3
PHYC 150 GENERAL PHYSICS I 1 4
TECN 115 INDUSTRIAL BLUEPRINT READING 2

Hours 16
Spring Semester
AETC 121 PROGRAMMABLE LOGIC CONTROLLERS 5 3
ELCT 221 MICROCONTROLLERS 1, 5 4
MEMS 321 PCB ASSEMBLY 1 3
MEMS 387 WORK-BASED LEARNING 1 1
QLTY 122 BASIC QUALITY TOOLS AND

APPLICATIONS 1
3

TECN 245 GEOMETRIC DIMENSIONING AND
TOLERANCING 1

2

Hours 16
Fourth Year
Fall Semester
CADD 213 INTRODUCTION TO SOLIDWORKS 1, 5 3
ELCT 234 ELECTRONIC DEVICES II 1, 5 4
MEMS 411 PCB INSPECTION AND REWORK 1 3
PSYH 151

or SOCY 151G
INTRODUCTION TO PSYCHOLOGY

or INTRODUCTION TO SOCIOLOGY
3

QLTY 226 SIX SIGMA BASIC TOOLS & TECHNIQUES 1 3

Hours 16
Spring Semester
MEMS 421 ELECTRONIC ASSEMBLY - SENIOR DESIGN 1 3
MEMS 487 WORK-BASED LEARNING 1 1
QLTY 224 LEAN MANAGEMENT PRINCIPLES &

PRACTICES 3
3

QLTY 241 ISO 9001 1 2
Arts and Humanities Electives 6
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2         Microelectronic Manufacturing, Bachelor of Applied Science

Social Science Elective 3

  Hours 18

  Total Hours 126

1 Indicates that this course requires a prerequisite.
2 A student must register for the orientation course when enrolling for

more than six credit hours per semester or any course that would
result in an accumulation of 13 or more credit hours.

3 Indicates that this course has a prerequisite or may be taken
concurrently.

4 This course offers an opportunity for experiential learning.
5 Indicates that this course is at a 300 level at other universities.

Arts and Humanities Electives
Code Title Hours
ARTS 243G ART HISTORY I 3
ARTS 244G ART HISTORY II 3
ARTS 245G WORLD ART 3
ARTS 246 HISTORY OF PHOTOGRAPHY 3
ARTS 254 HISTORY OF AMERICAN ARCHITECTURE 3
ENGL 251 AMERICAN LITERATURE I 3
ENGL 252 AMERICAN LITERATURE II 3
ENGL 253G INTRODUCTION TO WORLD LITERATURE 3
ENGL 254G INTRODUCTION TO HISPANIC LITERATURE 3
ENGL 255G INTRODUCTION TO FICTION 3
ENGL 257G INTRODUCTION TO POETRY 3
ENGL 259G INTRODUCTION TO DRAMA 3
ENGL 261G MASTERPIECES OF BRITISH LITERATURE I 3
ENGL 262G MASTERPIECES OF BRITISH LITERATURE

II
3

ENGL 266G AFRICAN AMERICAN LITERATURE 3
ENGL 269G INTRODUCTION TO SHAKESPEARE 3
HUMS 151G INTRODUCTION TO HUMANITIES 3
HUMS 261G INTRODUCTION TO GREAT BOOKS:

ANCIENT WORLD TO THE RENAISSANCE
3

HUMS 262G INTRODUCTION TO GREAT BOOKS: EARLY
MODERN TO THE 20TH CENTURY

3

HUMS 271G INTRODUCTION TO MYTHOLOGY 3
HUMS 274 FILM APPRECIATION 3
MUSC 262G MUSIC AS A WORLD PHENOMENON 3
PHLY 165 BIOETHICS 3
PHLY 262G INTRODUCTION TO EASTERN

PHILOSOPHY
3

RELG 181G INTRODUCTION TO WORLD RELIGIONS 3
RELG 261 RELIGION IN AMERICA 3
RELG 262G INTRODUCTION TO EASTERN

PHILOSOPHY
3

THTR 151G INTRODUCTION TO THEATER 3

Social Science Electives
Code Title Hours
ECNM 151 MACROECONOMICS 3
ECNM 152 MICROECONOMICS 3

HSTR 151G CIVILIZATION I 3
HSTR 152G CIVILIZATION II 3
HSTR 161 UNITED STATES I 3
HSTR 162 UNITED STATES II 3
HSTR 171G THE WORLD SINCE 1900 3
HSTR 252G WOMEN IN WORLD HISTORY 3
HSTR 267G AFRICAN AMERICAN HERITAGE 3
PLSC 156 AMERICAN NATIONAL GOVERNMENT 3
PSYH 151 INTRODUCTION TO PSYCHOLOGY 3
SOCY 151G INTRODUCTION TO SOCIOLOGY 3

Program Contact(s):

Johnny Vanderford
440-366-4206
jvanderford@lorainccc.edu

For information about admissions, enrollment, transfer, graduation
and other general questions, please contact your Advising Team
(https://www.lorainccc.edu/admissions-and-enrollment/advising-and-
counseling). (https://www.lorainccc.edu/admissions-and-enrollment/
advising-and-counseling)

More program information can be found on our website.
(https://www.lorainccc.edu/engineering/mechatronics/
associate-of-applied-science-in-mechatronics-
technology-micro-electromechanical-systems-mems)
Program Learning Outcomes

The following are the as-listed outcomes for the AAS in MEMS.

• Demonstrate knowledge, techniques, technical skills, and the use of
tools needed in the field

• Demonstrate a high standard of professional ethics, attitudes, and
values

• Communicate effectively and work collaboratively with others
• Work productively as an individual and as a member of a problem

solving team in an engineering environment

Objectives

An accreditable program will prepare graduates with technical and
managerial skills necessary for entry into industry of the design,
manufacturing, process optimization, inspecting, testing, and
troubleshooting of PCB and related microelectronic products.  Graduates
of the associate degree programs are expected to have strengths
in the knowledge of equipment operations, assembly, testing, and
troubleshooting of prototyping a PCB and associated microelectronic
components, while baccalaureate degree graduates are expected to be
prepared for careers in design, engineering process optimization, and
management within the field of microelectronic manufacturing including
the operation, programming, and troubleshooting of high-volume PCB
manufacturing equipment, inspection, troubleshooting, repair, and
technical reporting on manufactured PCB as well as quality, drafting,
continuous improvement, lean manufacturing, and six sigma.

Program Learning Objectives
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In addition to the outcomes required of the associate degree, graduates
of baccalaureate degree programs must demonstrate knowledge and
hands-on technical competency in:

• An ability to select and apply the knowledge, techniques, skills,
and modern tools of the discipline to broadly-defined engineering
technology activities;

• An ability to select and apply a knowledge of mathematics, science,
engineering, and technology to engineering technology problems
that require the application of principles and applied procedures or
methodologies;

• An ability to conduct standard tests and measurements; to conduct,
analyze, and interpret experiments; and to apply experimental results
to improve processes;

• An ability to design systems, components, or processes for broadly-
defined engineering technology problems appropriate to program
educational objectives;

• An ability to function effectively as a member or leader on a technical
team;

• An ability to identify, analyze, and solve broadly-defined engineering
technology problems;

• An ability to apply written, oral, and graphical communication in both
technical and non-technical environments; and an ability to identify
and use appropriate technical literature;

• An understanding of the need for and an ability to engage in self-
directed continuing professional development;

• An understanding of and a commitment to address professional and
ethical responsibilities including a respect for diversity;

• A knowledge of the impact of engineering technology solutions in a
societal and global context;

• A commitment to quality, timeliness, and continuous improvement.
• An ability to apply the following to the solution of manufacturing

problems to achieve manufacturing competitiveness: (a) materials
and manufacturing processes; (b) product design process, tooling,
and assembly; (c) manufacturing systems, automation, and
operations; (d) statistics, quality and continuous improvement, and
industrial organization and management.

• An ability to successfully solve manufacturing problems using
both technical and non-technical skills in an integrating capstone
experience that illustrates student competencies.

• An ability to pass the Surface Mount Technology Association Process
Certification Exam.

• An ability to perform in a microelectronic manufacturing or
engineering environment as evidenced by an internship or co-op for a
minimum number of 300 paid hours. 
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Course Number Course Name Lec. Hrs. Lab Hrs. Sem. Cr. Hrs. ILU Instructor
ELCT 112 Electrical Circuits II 3 3 4 5.55 Astorino
MEMS 311 PCB and Flex Design 2 2 3 3.7 Vanderford
AECT 121 Programmable Logic Controllers 2 3 3 4.55 Algeri
ELCT 221 Microcontrollers 3 3 4 5.55 Pack
MEMS 321 PCB Assembly 2 2 3 3.7 Vanderford
MEMS 387 Work-Based Learning 1 2.1 Vanderford
CADD 213 Introduction to Solidworks 2 3 3 4.55 Vasiloff
ELCT 234 Electronic Devices II 3 3 4 5.55 Paul
MEMS 411 PCB Inspection and Rework 2 2 3 3.7 Vanderford
MEMS 421 Electronic Assembly - Senior Design 2 2 3 3.7 Vanderford
MEMS 487 Work-Based Learning 1 2.1 Vanderford

32Total Semester Credit Hours at 300 Level or Above =

BAS Microelectronic Manufacturing (300 Level and Above Courses)

Third
Year

Fall

Spring

(approx 7 Stud. @ .3 ILU/Stud.)

Forth
Year

Fall

Spring
(approx 7 Stud. @ .3 ILU/Stud.)
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Course Description and Student Outcome File
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

DIVISION: Engineering Technologies COURSE TITLE:  Robotics and 
Automated Manufacturing 
COURSE NUMBER:  AETC 111 

Contact 
Hours/Week Weight ILU’s 

LECTURE/ 
RECITATION 

= 
2 X LECTURE/ 

RECITATION 
(1.0) = 2 

LAB = 3 
X LAB (0.85) = 2.55 

CLINICAL = X CLINICAL (1.0) = 

* = * = 
* = * = 

TOTAL 
CONTACT 

HOURS: 

= 
5 TOTAL COURSE 

ILU’s 
= 4.55 CREDIT HOURS: = 3 

* Please refer to the “Quality Point Checklist for New and Revised Courses” and/or Pages 500.01 through 500.05 of the Ohio Board of Regents 
Operating Manual for Two-Year Campus Programs for Instructional Arrangements that are not identified as Lecture/Recitation, Lab or
Clinical.  (http://www.regents.state.oh.us/progs/2yrmanual.pdf)

IS THERE A SEPARATELY SCHEDULED LAB:  Yes 

IS THERE A SEPARATELY SCHEDULED CLINICAL: No 

SPECIAL FACILITIES:  Automation lab

START YEAR/SEMESTER: Fall 2009 
PREREQUISITE: None 
(Please indicate course/s that must be taken before this course.)   

COREQUISITE: None 
(Please indicate course/s that must be taken with this course.)   None 

CONCURRENT: None 
(Please indicate course/s that must be taken before or with this course.)    

CATALOG DESCRIPTION: 
Study of automated manufacturing and the computer-based technologies that are available for 
this task. Topics covered will include computer aided design (CAD), computer numerical control 
(CNC), programmable logic controllers (PLC) and computer integrated manufacturing (CIM). 
Emphasis will be placed on programming of industrial robots for the purpose of automated 
manufacturing. Laboratory required. (A special fee will be assessed.) 

REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Introduction to Robotics, TPC Training Systems 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 

• Introduction to automated manufacturing and related acronyms. 
• Computer hardware and software basics. 
• Computers in design, drafting, and manufacturing applications. 
• Computer numerical control and CAD/CAM. 
• Group technology. 
• CIM and FMS. 
• Programmable logic controllers - Ladder Logic. 
• Industrial robotics. 
• Robot classification. 
• Robot terminology. 
• Major internal components of robot controllers. 
• Robot programming methods. 
• Control types - examine the different types of robot control from limited sequence robots 

to continuous path robots. 
• Functions - coverage of all major functions a robot should be able to perform and 

applications to show how to use these functions with specific robots. 
• Programming tasks - discussion and application of methods for solving a wide range of 

programming tasks. 
• Flow charting - introduction of methods used to document programs used in robotics. 
• Robotic welding (MIG, spot, and stud) and palletizing. 
• End of arm tooling. 

 
 

COURSE OUTCOMES & ASSESSMENT: (Tools, Methods, and Expected Results) 
Outcomes Assessment method(s) *Most courses will address 

all three domains.  In the instance when only two 
domains are addresses, include a justification in the 
Division cover letter. 

Cognitive: 
1. Explain terminology and concepts related 

to CAD, CNC, PLC, EOAT, and sensors. 
2. Describe robot hardware, types, 

classifications, and applications. 

 
• Tests and quizzes  
• Formative and summative assessments of 

laboratory exercises. 
• Classroom assessment techniques (i.e. the 

minute paper). 
Psychomotor: 
3. Create programs for industrial robots to 
       perform of selected tasks. 

 
• Formative and summative assessments of 

laboratory exercises. 
Affective: 
4. Justify effectiveness and efficiency of robot 
      programming techniques. 

 
• Formative and summative assessments of 

laboratory exercises. 
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GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT (Tools, 
Methods, and Expected Results) 

 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 
 
 

 

General Education Outcomes Corresponding Course Outcomes 
In1: Critical Thinking: Employ critical 
thinking skills in addressing issues and 
problems. 

#3 & 4 

 
 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 

• Demonstrations  
• Visual aids - video tapes, overheads 
• Lab exercises related to industrial applications 
• Handouts including documentation specific to equipment used in lab exercises 

 
GRADING PROCEDURES: 
Homework 10 percent 
Tests 20 percent 
Final Exam  30 percent 
Lab exercises and documentation 40 percent 
Total  100 percent 
 
Grades will be influenced by attendance and lab participation. 
 
Grading Scale: 

A = 90 - 100 percent 
            B = 80 - 89 percent 

C = 70 - 79 percent 
D = 60 - 69 percent 
F = 59 and below 
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TRANSFER MODULE REQUIREMENT CHANGES: 
_X_ None 
____ Add to English Composition area of Transfer Module 
____ Add to Arts/Humanities area of Transfer Module 
____ Add to Social and Behavioral Sciences area of Transfer Module 
____ Add to Mathematics area of Transfer Module 
____ Add to Natural and Physical Sciences area of Transfer Module 
 
MISCELLANEOUS 
____ Add to Transfer Assurance Guide (TAG)/Ohio Articulation Number (OAN) 
____ Add “G” for International Course (at least 30% of content is outside U.S.) 
____ Course/Cluster Program Review Underway 
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE: 
• Computers, PLCs, sensors, educational robots, and industrial robots. 
____ Library/Learning Resource Review 
____ IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
____ Facilities Planning Resource Review (Complete form if special facilities are needed.) 
 
 
Combines AET 110 and AET 120 in Semester Conversion. 
Date Revised for Semester Conversion:  November 1996 
Date Revised: March 5, 2008 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S  

 
L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

 
DIVISION: Engineering Technologies 

 
COURSE TITLE:  Programmable Logic 
Controllers 

 COURSE NUMBER:  AETC 121 
 
  Contact 

Hours/Week 
   

Weight   

ILU’s     
 

LECTURE/ 
RECITATION 

 

 

= 2  
X 

 

LECTURE/ 
RECITATION 

 

(1.0) 
 

= 2     

 

LAB 
 

 

= 3  
X 

 

LAB 
 

(0.85) 
 

= 2.55     
 

CLINICAL 
 

 

=   
X 

 

CLINICAL 
 

(1.0) 
 

=      

*  

= 
  *   

=      

*  

= 
  *   

=      

TOTAL 
CONTACT 

HOURS: 

 

= 5  

  
TOTAL COURSE 

ILU’s 
 

 
= 

4.55   
CREDIT HOURS: 

 
= 

 
3 

   
* Please refer to the “Quality Point Checklist for New and Revised Courses” and/or Pages 500.01 through 500.05 of the Ohio Board of Regents 

Operating Manual for Two-Year Campus Programs for Instructional Arrangements that are not identified as Lecture/Recitation, Lab or 
Clinical.  (http://www.regents.state.oh.us/progs/2yrmanual.pdf) 

   
   
IS THERE A SEPARATELY SCHEDULED LAB:  Yes 

 
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 
 
SPECIAL FACILITIES:  Programmable logic controller (PLC) lab  
  
 START YEAR/SEMESTER: Fall 2009 
PREREQUISITE: None 
(Please indicate course/s that must be taken before this course.)    
 
COREQUISITE: None 
(Please indicate course/s that must be taken with this course.)   None 
 
CONCURRENT: None 
(Please indicate course/s that must be taken before or with this course.)     
 
CATALOG DESCRIPTION: 
Study of programming and application of programmable logic controllers (PLC). Theory and 
practice of hardware selection, setup, configuration and troubleshooting. Students will apply 
their skills towards the programming of PLC hardware for industry related situations. Laboratory 
required. (A special fee will be assessed.)   
 
REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Programmable Logic Controllers, Third Edition, by Frank D. Petruzella 
Equipment and programming manuals available via free download (optional) 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 

• Introduction 
• Components of a PLC system 
• Basic programming instructions 
• Advantages and disadvantages of PLCs 
• General programming procedures and documentation methods 
• Memory organization and addressing 
• Timers  
• Counters  
• Numbering systems 
• Math instructions 
• Data manipulation  
• Program control  
• PLC hardware selection, setup, and configuration 
• Interfacing and troubleshooting 

 
COURSE OUTCOMES & ASSESSMENT: (Tools, Methods, and Expected Results) 

Outcomes Assessment method(s) *Most courses will address 
all three domains.  In the instance when only two 
domains are addresses, include a justification in the 
Division cover letter. 

Cognitive: 
1. Describe the functions of different 

components of programmable logic 
controller hardware. 

2. Show applications of PLC related concepts 
such as memory, data types, addressing, 
scan theory, instructions, and numbering 
systems. 

 
• Tests and quizzes  
• Formative and summative assessments of 

laboratory exercises. 
• Classroom assessment techniques (i.e. the 

minute paper). 
 

Psychomotor: 
3. Create programming needed for an 

industrial PLC to perform a variety of 
industrial applications using ladder logic, 
timers, counters, math and data 
manipulation instructions. 

 
• Tests and quizzes  
• Formative and summative assessments of 

laboratory exercises. 
 

Affective: 
4.  Justify effectiveness and efficiency of PLC 

programming techniques.  

 
• Formative and summative assessments of 

laboratory exercises. 
GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT (Tools, 
Methods, and Expected Results) 

 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 
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General Education Outcomes Corresponding Course Outcomes 
In1: Critical Thinking: Employ critical 
thinking skills in addressing issues and 
problems. 

# 2, 3 & 4 

c2: Mathematics: Utilize college 
mathematics to solve problems.  Not a core 
course. 

# 2 

 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
• Lecture 
• Lab exercises related to industrial applications 
• Demonstrations and program examples 
• Handouts including documentation specific to equipment used in lab exercises 
• Visual aids - video tapes, overheads 
 
GRADING PROCEDURES: 
Homework     5 percent 
Attendance     5 percent 
Tests (written and hands-on)   25 percent 
Final examination   25 percent 
Laboratory, documentation and participation   40 percent 
Total 100 percent 
 
Grading Scale: 

A = 90 percent of total possible points and above 
B = 80 - 89 percent 
C = 70 - 79 percent 
D = 60 - 69 percent 
F = 59 percent and below 

 
TRANSFER MODULE REQUIREMENT CHANGES: 
_X_ None 
____ Add to English Composition area of Transfer Module 
____ Add to Arts/Humanities area of Transfer Module 
____ Add to Social and Behavioral Sciences area of Transfer Module 
____ Add to Mathematics area of Transfer Module 
____ Add to Natural and Physical Sciences area of Transfer Module 
 
MISCELLANEOUS 
____ Add to Transfer Assurance Guide (TAG)/Ohio Articulation Number (OAN) 
____ Add “G” for International Course (at least 30% of content is outside U.S.) 
____ Course/Cluster Program Review Underway 
 
 
 

Criterion 4 - Page 70



 
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE: 
• Industrial Programmable Logic Controllers, programming software, interfacing equipment 

and computers with math co-processors. 
____ Library/Learning Resource Review 
____ IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
____ Facilities Planning Resource Review (Complete form if special facilities are needed.) 
 
Replaces AET 125 in Semester Conversion. 
Date Revised for Semester Conversion:  November 1996 
 
 
Date: March 5, 2008 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

DIVISION: Engineering Technologies COURSE TITLE: Introduction to 
Computer-Aided Drafting 
COURSE NUMBER: CADD 111 

Contact 
Hours/Week Weight ILU’s 

LECTURE/ 
RECITATION 

= 1 X LECTURE/ 
RECITATION 

(1.0) = 1 

LAB = 3 X LAB (.85) = 2.55 

CLINICAL = X CLINICAL (1.0) = 

* = * = 
* = * = 

TOTAL 
CONTACT 

HOURS: 
= 4 TOTAL COURSE 

ILU’s = 
3.55 CREDIT HOURS: = 2 

* Please refer to the “Quality Point Checklist for New and Revised Courses” and/or Pages 500.01 through 500.05 of the Ohio Board of Regents 
Operating Manual for Two-Year Campus Programs for Instructional Arrangements that are not identified as Lecture/Recitation, Lab or
Clinical.  (http://www.regents.state.oh.us/progs/2yrmanual.pdf)

IS THERE A SEPARATELY SCHEDULED LAB: Yes 

IS THERE A SEPARATELY SCHEDULED CLINICAL: No 

SPECIAL FACILITIES:  CAD Lab 

PREREQUISITE: None 
(Please indicate course/s that must be taken before this course.)  

START YEAR/SEMESTER: Fall 2009 

COREQUISITE: None 
(Please indicate course/s that must be taken with this course.) 

CONCURRENT: TECN 111 
(Please indicate course/s that must be taken before or with this course.) 

CATALOG DESCRIPTION:  
This course introduces the student to the fundamental concepts used in creating computer 
generated drawings using AutoCAD software. Topics include construction, text insertion, editing 
techniques, display control, inquiry techniques, dimensioning and use of part libraries in the 
creation of two dimensional drawings. Laboratory required. (A special fee will be assessed.) 
Prerequisite: Previous or concurrent enrollment in TECN 111. 

REQUIRED TEXTBOOK(S)/MATERIAL(S): 
AutoCAD 2008:  A Problem-Solving Approach, by Sham Tickoo 
USB drive 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• Coordinate systems 
• Basic geometry construction 
• Display control 
• Plotting drawings 
• Object verification and measurement (database inquiry) 
• Drawing aids 
• Layering 
• Dimension and text insertion 
• Part libraries (blocks & wblocks) 
• Prototype drawings 
 
COURSE OUTCOMES & ASSESSMENT: (Tools, Methods, and Expected Results) 

Outcomes Assessment method(s) *Most courses will address 
all three domains.  In the instance when only two 
domains are addresses, include a justification in the 
Division cover letter. 

Cognitive: 
1. Use CAD software to create and edit 

engineering drawings. 
2. Utilize display control & database inquiry 

techniques to verify drawing content. 
3. Produce hardcopy of engineering 

drawings. 

 
Evaluation of laboratory exercises and tests 
with expected student performance level of 
70% or higher. 
 
 

Psychomotor: 
4.   Apply annotation & dimensions to describe 
      engineering drawings. 
5.   Create and use part libraries (blocks & 
       wblocks) 

 
Evaluation of laboratory exercises and tests 
with expected student performance level of 
70% or higher. 
 

Affective: 
6. Recognize the need for creating accurate 
    CAD drawings. 

 
Student survey of activities in lab. 

 
GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT (Tools, 
Methods, and Expected Results) 

 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 
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General Education Outcomes Corresponding Course Outcomes 
In1: Critical Thinking: Employ critical 
thinking skills in addressing issues and 
problems. 

#1-6 

 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
• Lecture 
• Lab 
• Demonstrations 
• Discussions 
• Handouts 
 
GRADING PROCEDURES: 
Lab and Homework 35%  Grading Scale: 
Midterm  30%  A = 90-100% 
Final   35%  B = 80-89% 
     C = 70-79% 
     D = 60-69% 
     F = Below 60% 
 
TRANSFER MODULE REQUIREMENT CHANGES: 
_X_ None 
____ Add to English Composition area of Transfer Module 
____ Add to Arts/Humanities area of Transfer Module 
____ Add to Social and Behavioral Sciences area of Transfer Module 
____ Add to Mathematics area of Transfer Module 
____ Add to Natural and Physical Sciences area of Transfer Module 
 
MISCELLANEOUS 
____ Add to Transfer Assurance Guide (TAG)/Ohio Articulation Number (OAN) 
____ Add “G” for International Course (at least 30% of content is outside U.S.) 
____ Course/Cluster Program Review Underway 
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE: 
• CAD lab with current AutoCAD software 
____ Library/Learning Resource Review 
____ IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
____ Facilities Planning Resource Review (Complete form if special facilities are needed.) 
 
 
Date Revised: September 15, 2003 
 
Date of latest revision: February 19, 2008 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S  

 
L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

  
DIVISION:  Engineering Technologies COURSE TITLE:  Introduction to SolidWorks 
 COURSE NUMBER:  CADD 213 
 
  Contact 

Hours/Week 
   

Weight   

ILU’s     
 

LECTURE/ 
RECITATION 

 

 

= 
 

2  
X 

 

LECTURE/ 
RECITATION 

 

(1.0) 
 

= 
 

2     

 

LAB 
 

 

= 
 

3  
X 

 

LAB 
 

(0.85) 
 

= 
 

2.55     
 

CLINICAL 
 

 

= 
 

  
X 

 

CLINICAL 
 

(1.0) 
 

= 
 

     

*  

= 
  *   

=      

*  

= 
  *   

=      

TOTAL 
CONTACT 

HOURS: 

 

= 
 

5 
 

  
TOTAL COURSE ILU’s 
 

 
= 

 
4.55 

  
CREDIT HOURS: 

 
= 

 
3 

   
* Please refer to the “Quality Point Checklist for New and Revised Courses” and/or Pages 500.01 through 500.05 of the Ohio Board of 

Regents Operating Manual for Two-Year Campus Programs for Instructional Arrangements that are not identified as Lecture/Recitation, 
Lab or Clinical.  (http://www.regents.state.oh.us/progs/2yrmanual.pdf) 

   
IS THERE A SEPARATELY SCHEDULED LAB: Yes  
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 
 
SPECIAL FACILITIES:  CAD lab 
  
 START YEAR/SEMESTER: Fall 2009 
 

PREREQUISITE: CADD 111 
(Please indicate course/s that must be taken before this course.)  
 

COREQUISITE:  None 
(Please indicate course/s that must be taken with this course.) 
 

CONCURRENT:  None 
(Please indicate course/s that must be taken before or with this course.) 
 
CATALOG DESCRIPTION: This course is an introduction to 3D parametric modeling 
techniques and concepts using SolidWorks. The student will create 3D solid models and 
assemblies from basic 2D sketches using parametric dimensioning and constraints. Part models 
and assemblies will be used to create 2D detail and assembly drawings. (A special fee will be 
assessed) Prerequisite: CADD 111 
 
REQUIRED TEXTBOOK(S)/MATERIAL(S):  
Inside SolidWorks, 4th Edition, by David Murray, USB flash drive 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 

• User interface 
• Sketches 
• Creating Parts from features 
• Design Intent 
• Editing Parts 
• Assemblies 
• Detail & Assembly Drawings: dimensioning & tolerancing; sectional views; primary 

auxiliary views 
 

COURSE OUTCOMES & ASSESSMENT: (Tools, Methods, and Expected Results) 

Outcomes Assessment Method(s) *Most courses will address 
all three domains. In the instance when only two 
domains are addressed, include a justification in the 
Division cover letter.  

Cognitive: 
1. Properly define sketch geometry. 

 
• Assessment of the laboratory assignments 

using a rubric with the students’ success 
benchmark at the 70% average. 

• Assessment of Examinations- Item 
analysis on test items: 70% of the students 
will supply the correct answer. 

Psychomotor: 
2. Build 3D parts from sketches and applied 
    features. 
3. Create assemblies from models. 
4. Create detailed and assembly working  
   drawings. 

 
• Assessment of the laboratory assignments 

using a rubric with the students’ success 
benchmark at the 70% average. 

• Assessment of Examinations- Item 
analysis on test items: 70% of the students 
will supply the correct answer. 

Cognitive: 
5. Apply design intent when building models. 

 
• Assessment of the laboratory assignments 

using a rubric with the students’ success 
benchmark at the 70% average. 

• Assessment of Examinations- Item 
analysis on test items: 70% of the students 
will supply the correct answer. 

Affective: 
6. Recognize the need for creating accurate  
    CAD drawings. 

 
• Student survey of activities in lab. 
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GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT (Tools, 
Methods, and Expected Results) 

 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 
 

 

General Education Outcomes Corresponding Course Outcomes 
In1: Critical Thinking: Employ critical 
thinking skills in addressing issues and 
problems. 

#1-6 

 
 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
• Use of computer lab with SolidWorks software to create models and drawings. 
• Classroom lecture, demonstration, discussion, and on-line activities emphasizing the 

understanding of 3D parametric design and the concepts used in creating 2D detail & 
assembly drawings. 

 
GRADING PROCEDURES: 
Homework & Laboratory  = 40% 
Quizzes & Examinations  = 60% 
 
TRANSFER MODULE REQUIREMENT CHANGES: 
_X_ None 
____ Add to English Composition area of Transfer Module 
____ Add to Arts/Humanities area of Transfer Module 
____ Add to Social and Behavioral Sciences area of Transfer Module 
____ Add to Mathematics area of Transfer Module 
____ Add to Natural and Physical Sciences area of Transfer Module 
 
MISCELLANEOUS 
OET 012 Add to Transfer Assurance Guide (TAG)/Ohio Articulation Number (OAN) 
____ Add “G” for International Course (at least 30% of content is outside U.S.) 
____ Course/Cluster Program Review Underway 
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE: 
• CAD lab with current SolidWorks software 
___ Library/Learning Resource Review 
____ IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
____ Facilities Planning Resource Review (Complete form if special facilities are needed.) 
Date: December 3, 2007 
Date of latest revision: March 6, 2008 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S  

 
L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

  

DIVISION:  Engineering Technologies COURSE TITLE:  Introduction to 3D modeling 
and printing 

 COURSE NUMBER:  CADD 216 
  Contact 

Hours/Week 
   

Weight   

ILU’s     
 

LECTURE/ 
RECITATION 

 

 

= 
 

.67  
X 

 

LECTURE/ 
RECITATION 

 

(1.0) 
 

= 
 

.67     

 

LAB 
 

 

= 
 

1  
X 

 

LAB 
 

(0.85) 
 

= 
 

.85     
 

CLINICAL 
 

 

= 
 

  
X 

 

CLINICAL 
 

(1.0) 
 

= 
 

     

*  

= 
  *   

=      

TOTAL 
CONTACT 

HOURS: 

 

= 
 

1.67 
 

  
TOTAL COURSE ILU’s 
 

 
= 

 
1.52 

  
CREDIT HOURS: 

 
= 

 
1 

   
* Please refer to the “Quality Point Checklist for New and Revised Courses” and/or Pages 500.01 through 500.05 of the Ohio Board of 

Regents Operating Manual for Two-Year Campus Programs for Instructional Arrangements that are no  identified as Lecture/Recitation, 
Lab or Clinical.  (http://regents.ohio.gov/academic_programs/2yr/2yrmanual.pdf) 

   

IS THERE A SEPARATELY SCHEDULED LAB: Yes  
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 
 

SPECIAL FACILITIES:  CAD Lab and/or FAB Lab 
  
 START YEAR/SEMESTER: Fall 2010 
 

PREREQUISITE: None 
(Please indicate course/s that must be taken before this course.)  
 

COREQUISITE: None 
(Please indicate course/s that must be taken with this course.) 
 

CONCURRENT: None 
(Please indicate course/s that must be taken before or with this course.) 
 

CATALOG DESCRIPTION: This course is an introduction to 3D modeling and printing 
techniques using SolidWorks and a 3D Printer. The student will print 3D ABS plastic models 
from 3D parametric solid parts created from sketches and applied features. Laboratory required. 
(A special fee will be assessed.)  
  
 
REQUIRED TEXTBOOK(S)/MATERIAL(S):  
 
USB flash drive 
 
Introduction to Solid Modeling Using SolidWorks 2010, 6th Edition, by Willian E. Howard and 
Joseph Musto, ISBN – 139780073375434 (Optional) 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
 

• User interface 
• Creating properly defined sketches 
• Creating 3D parametric CAD parts from sketches and applied features 
• Editing 3D parametric CAD parts 
• Printing ABS models from 3D CAD parts 

 

COURSE OUTCOMES & ASSESSMENT: (Tools, Methods, and Expected Results) 

Outcomes Assessment Method(s) *Most courses will address 
all three domains. In the instance when only two domains 
are addressed, include a justification in the Division cover 
letter.  

Cognitive: 
1. Produce 3D CAD parts from properly defined 
sketch geometry and applied features. 

• Assessment of Examinations – Item 
analysis on test items: 70% of the students 
will supply the correct answer. 

• Formative and summative assessments of 
lab exercises using a rubric with students’ 
success benchmarked at the 70% average. 

Psychomotor: 
2. Build 3D CAD parts from sketches and 
applied features. 
3. Print ABS models from 3D CAD parts. 

• Formative and summative assessments of 
lab exercises using a rubric with students’ 
success benchmarked at the 70% average.  

Affective: 
4. Recognize the need for creating accurate  
    3D CAD parts. 

 
• Student survey of activities in lab. 

 

GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT  
 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

 

General Education Outcomes Corresponding Course Outcomes 
In1: Critical Thinking: Employ critical 
thinking skills in addressing issues and 
problems. 

#1-4 

 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
 
• Use of computer lab with SolidWorks software and 3D printer to print 3D ABS models from 

3D parametric solid parts created from sketches and applied features. 
• Classroom lecture, demonstration, discussion, and on-line activities emphasizing the 

understanding of 3D parametric design and 3D ABS printing. 
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GRADING PROCEDURES: 
 
Homework & Laboratory  = 50% 
Quizzes & Examinations  = 50% 
 
TRANSFER MODULE REQUIREMENT CHANGES: 
_X_ None 
____ Add to English Composition area of Transfer Module 
____ Add to Arts/Humanities area of Transfer Module 
____ Add to Social and Behavioral Sciences area of Transfer Module 
____ Add to Mathematics area of Transfer Module 
____ Add to Natural and Physical Sciences area of Transfer Module 
 
MISCELLANEOUS 
____ Add to Transfer Assurance Guide (TAG)/Ohio Articulation Number (OAN) 
____ Add to Career Tech. Credit Transfer (CTAG)/CTAG Articulation Number (CTAN) 
____ Add “G” for International Course (at least 30% of content is outside U.S.) 
____ Course/Cluster Program Review Underway 
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE: 
• CAD lab with current SolidWorks software and/or 
• FAB  lab with 3D ABS printer 
____ Library/Learning Resource Review (Complete form for new or renumbered courses.) 
____ IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
____ Facilities Planning Resource Review (Complete Facility form if special facilities are needed.) 
 
Date:  April 5, 2010 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S  
 

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  
  

DIVISION:  Engineering, Business & 
Information Technologies Division 

COURSE TITLE:  Intro to Personal Fabrication 

 COURSE NUMBER:  DFAB 111 
  Contact 

Hours/Week 
   

Weight   

ILUs     
 

LECTURE/ 
RECITATION 

 

 

= 
 

0.67  
X 

 

LECTURE/ 
RECITATION 

 

(1.0) 
 

= 
 

0.67     

 

LAB 
 

 

= 
 

1.0  
X 

 

LAB 
 

(0.85) 
 

= 
 

0.85     
 

CLINICAL 
 

 

= 
 

0  
X 

 

CLINICAL 
 

(1.0) 
 

= 
 

0     

*  

= 
  *   

=      

TOTAL 
CONTACT 

HOURS: 

 

= 
 

1.67 
 

  
TOTAL COURSE ILUs 

 

 
= 

 
1.52 

  
CREDIT HOURS: 

 
= 

 
1 

   

IS THERE A SEPARATELY SCHEDULED LAB: Yes 
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 
 

SPECIAL FACILITIES:  Fab Lab 
  

 START YEAR/SEMESTER:  May 2017 
 

PREREQUISITE:  None. General computer skills highly recommended. 
(Please indicate course/s that must be taken before this course.)  
 

COREQUISITE:  None 
(Please indicate course/s that must be taken with this course.) 
 

CONCURRENT:  None 
(Please indicate course/s that must be taken before or with this course.) 
 

CATALOG DESCRIPTION: 
This course is an introduction to personal fabrication in LCCC’s Fab Lab.  Students will learn to 
use commercially available technologies to: conceptualize, design, develop, fabricate and test 
objects.  The Lab features advanced computer software and contemporary tools for cutting, 
milling, electronics, engraving, and other processes of rapid and automated prototyping.  
Products and processes are typically individualized but can be developed entrepreneurially for 
commercial production. 
  
LCCC’s Fab Lab is modeled on Neil Gershenfeld’s Fab Labs at MIT and around the world.  Its 
tools are easy to use by anyone with basic computer skills, imagination, and a desire to invent 
and make new objects using modern technology and cutting-edge processes.  The Lab is designed 
to explore interests in graphic design, visual arts, business, computer-assisted design, physical 
and natural science, and mathematics, as well as well as engineering and other advanced 
technologies. 
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Laboratory required. (A special fee will be assessed.) Prerequisite: None. General computer skills 
highly recommended. (In2) 
 
REQUIRED TEXTBOOK(S)/MATERIAL(S):    

• Course materials are provided by the instructor. 
• USB flash drive 

 

TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• Introduction to personal fabrication 

o Rapid prototyping and tooling 
o Additive vs. subtractive methods 

• Equipment safety 
• Equipment operation and usage 
• Related software (bitmap, vector, photographs, fonts, more) 
• Joining and assembly 

 
COURSE OUTCOMES & ASSESSMENT: Tools, Methods, and Expected Results 

Outcomes - Cognitive, Affective, 
Psychomotor Most courses will address all three domains. 
In the instance when only two domains are addressed, include a 
justification in the Division cover letter. 

Suggested Assessment Method(s)  
The use of benchmarks, standards, criteria, or success 
indicators are to be identified as appropriate to individual 
courses. NOTE: When benchmarks are not used, please add 
justification in the Division cover letter. 

Cognitive: 
1. Identify safety issues related to equipment in 

the lab 

Item analysis of test questions. Benchmark is 
for 75% of the students to score at least 70% 
on all items. 

Cognitive: 
2. Apply appropriate terminology and concepts 

related to personal fabrication processes. 

Item analysis of test questions. Benchmark is 
for 75% of the students to score at least 70% 
on all items. 

Psychomotor: 
3. Set-up and operate the personal fabrication 

equipment found in the lab 

Formative and summative assessment of lab 
exercises.  Benchmark is for 75% of the 
students to score at least 70% on all items. 

Affective: 
4. Recognize the importance of using proper 

safety procedures. 

Formative and summative assessment of lab 
exercises. Benchmark is for 75% of the 
students to score at least 70% on all items. 
Item analysis of test questions. Benchmark is 
for 75% of the students to score at least 70% 
on all items. 

 

GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT  
 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
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In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

 

General Education Outcomes Corresponding Course Outcomes 
In2:  Communication:  Demonstrate 
competence in verbal and nonverbal 
communication. 

1, 4  

  
  
 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 

• Lecture and demonstration of processes and techniques 
• Examples of professional and student work 
• Hands-on laboratory learning 

 
GRADING PROCEDURES:  (Include % towards course grade) 

• Test    10% 
• Lab assignments   40% 
• Final Project   25% 
• Final Project documentation   5% 
• Final Exam   20% 

  
MISCELLANEOUS:  (Check if applies) 

  Add “G” for International Course (at least 30% of content references outside of U.S.) 
 
TRANSFER MODULE:  General Education Transfer Credit – refer to Appendix D on CCI site 
(Check the one that applies) 

 None 
 English Composition & Oral 

Communication 
 Mathematics, Statistics, & Logic 

 Natural Sciences 
 Social & Behavioral Sciences 
 Arts & Humanities 

 
EXPERIENTIAL LEARNING COMPONENT:  (Check the one that applies) – refer to Appendix 
K on CCI site  

 None 
 Clinical Experience (E1) 
 Co-op (E2) 
 Fieldwork/Work-based learning (E3) 

   Internship (E4)

 Practicum (E5) 
 Service Learning (E6) 
 Student Teaching (E7) 
 Other (E8)   

 

TRANSFER ASSURANCE GUIDE AND CAREER TECHNICAL CREDIT TRANSFER: 
(Check if applies and enter appropriate articulation code) 
 

     Add to TAG/Ohio Articulation Number (OAN):  
(Program non-technical subject transfer credit – refer to Appendix E on CCI site) 

 

     Add to CTAG/Career Technical Articulation Number (CTAN):   
(Program technical content transfer credit – refer to Appendix F on CCI site) 
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COURSE INVENTORY:  (State Share of Instruction Subsidy – refer to Appendix G on CCI site) 
Classification of Instructional Programs (CIP) 
http://nces.ed.gov/ipeds/cipcode/search.aspx?y=55 Field of study (CIP) code: 14.4201 

Course Level 
http://www.regents.ohio.gov/heinew/ci/documentation/Course-
Inventory-Expert-System_04-27-2012.pdf 

Course level code:   T 
 
 

COLLEGE READINESS REQUIREMENT:   
(Does student need to be college-ready in the English or Reading for entry into course?) 

Content Area Yes No 
English (E)  X 
Reading (R)  X 

 
(What college-ready level of Math would be needed for entry into course?) 

Math (M) Placement level:  Not needed 
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE:  (Check if applicable) 

 Library/Learning Resource Review (Complete form for new or renumbered courses.) 
 IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
 Facilities Planning Resource Review (Complete Facility form if special facilities are needed.) 

 
 
Course Approved Date: January 24, 2017 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S  
 

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  
  

DIVISION:  Engineering, Business, and 
Information Technologies 

COURSE TITLE:  Electrical Circuits I 

 COURSE NUMBER:  ELCT 111 
  Contact 

Hours/Week 
   

Weight   

ILUs     
 

LECTURE/ 
RECITATION 

 

 

=  
2 

 
X 

 

LECTURE/ 
RECITATION 

 

(1.0) 
 

=  
2 

    

 

LAB 
 

 

= 3  
X 

 

LAB 
 

(0.85) 
 

= 2.55     
 

CLINICAL 
 

 

=   
X 

 

CLINICAL 
 

(1.0) 
 

=      

*  

= 
  *   

=      

TOTAL 
CONTACT 

HOURS: 

 

= 
 

5 
 

  
TOTAL COURSE ILUs 

 

 
= 

 
4.55 

  
CREDIT HOURS: 

 
= 

 
3 

   

IS THERE A SEPARATELY SCHEDULED LAB: Yes 
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 
 

SPECIAL FACILITIES:  Electronic Laboratory 
  
 START YEAR/SEMESTER:  Fall 2010 
 

PREREQUISITE:  None 
(Please indicate course/s that must be taken before this course.)  
 

COREQUISITE:  None 
(Please indicate course/s that must be taken with this course.) 
 

CONCURRENT:  MTHM 058 
(Please indicate course/s that must be taken before or with this course.) 
 

CATALOG DESCRIPTION: 
This course provides a detailed study of dc electrical circuits and related bilateral components. 
The course contains a laboratory section that emphasizes the practical aspects of circuit 
construction and electrical measurement devices.  Laboratory required (A special fee will be 
assessed.)  Prerequisite: MTHM 058 or concurrently (In1). 
 
 
REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Specified by ELCT program faculty 
 
 

TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• Electrical Safety 
• Series Circuits 
• Parallel Circuits 
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• Series-Parallel Circuits 
• Circuit Theorems (Superposition, Thevenin’s and Norton’s) 
• Mesh and nodal analysis techniques 
• Capacitors 
• Inductors 
 

COURSE OUTCOMES & ASSESSMENT: Tools, Methods, and Expected Results 

Outcomes - Cognitive, Affective, 
Psychomotor Most courses will address all three domains. 
In the instance when only two domains are addressed, include a 
justification in the Division cover letter. 

Suggested Assessment Method(s)  
The use of benchmarks, standards, criteria, or success 
indicators are to be identified as appropriate to individual 
courses. NOTE: When benchmarks are not used, please add 
justification in the Division cover letter. 

Cognitive:  
1. Perform analysis of series electric circuits 

containing resistors, capacitors, and 
inductors by the application of Kirchhoff’s 
Laws, Ohms Law, and Watts's law. 

2. Perform analysis of parallel electric circuits 
containing resistors, capacitors, and 
inductors by the application of Kirchhoff’s 
Laws, Ohms Law, and Watts's law.  

3. Demonstrate the proper use of electrical 
terms. 

 
• Tests and quizzes  
• Formative and summative assessments of 

homework assignments 
• Formative and summative assessments of 

laboratory exercises 
• Classroom assessment techniques (i.e. the 

minute paper) 
• Department standard final 

Psychomotor: 
4. Construct experimental DC circuits using 

schematic diagrams. 
5. Conduct measurements of experimental DC 

circuits using electronic instrumentation. 

 
• Formative and summative assessments of 

laboratory exercises 
• Tests and Quizzes 

Affective: 
6.  Recognize the importance of safe working 
     habits around electrical devices. 

 
• Student survey of activities in lab. 
• Safety Test 

 
 

GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT  
 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 
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General Education Outcomes Corresponding Course Outcomes 
In1:  Critical Thinking:  Employ 
critical thinking skills in addressing 
issues and problems. 

#1 - 6 

 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
Lectures: Explanation of concepts and applications 
Demonstration: Presentation of analysis techniques 
Lab Exercises: Conducting lab experiments and writing technical reports 
 
 
GRADING PROCEDURES:  (Include % towards course grade) 

Laboratory Exercises   25 – 30% 
Assignments / Quizzes / Exams 50 – 60% 
Final Exam    15 – 20% 
 
 
MISCELLANEOUS:  (Check if applies) 

  Add “G” for International Course (at least 30% of content references outside of U.S.) 
 
TRANSFER MODULE:  General Education Transfer Credit – refer to Appendix D on CCI site 
(Check the one that applies) 

 None 
 English Composition & Oral 

Communication 
 Mathematics, Statistics, & Logic 

 Natural Sciences 
 Social & Behavioral Sciences 
 Arts & Humanities 

 
EXPERIENTIAL LEARNING COMPONENT:  (Check the one that applies) – refer to Appendix 
K on CCI site  

 None 
 Clinical Experience (E1) 
 Co-op (E2) 
 Fieldwork/Work-based learning (E3) 

   Internship (E4)

 Practicum (E5) 
 Service Learning (E6) 
 Student Teaching (E7) 
 Other (E8)   

 

TRANSFER ASSURANCE GUIDE AND CAREER TECHNICAL CREDIT TRANSFER: 
(Check if applies and enter appropriate articulation code) 
 

     Add to TAG/Ohio Articulation Number (OAN): OET 001 
(Program non-technical subject transfer credit – refer to Appendix E on CCI site) 
 

     Add to CTAG/Career Technical Articulation Number (CTAN):   
(Program technical content transfer credit – refer to Appendix F on CCI site) 

 
 

COURSE INVENTORY:  (State Share of Instruction Subsidy – refer to Appendix G on CCI site) 

Criterion 4 - Page 87



Classification of Instructional Programs (CIP) 
http://nces.ed.gov/ipeds/cipcode/search.aspx?y=55 Field of study (CIP) code: 15.0303 and 15.0399 

Course Level 
http://www.regents.ohio.gov/heinew/ci/documentation/Course-
Inventory-Expert-System_04-27-2012.pdf 

Course level code: B 
 
 

COLLEGE READINESS REQUIREMENT:   
(Does student need to be college-ready in the English or Reading for entry into course?) 

Content Area Yes No 
English (E) X  
Reading (R) X  

 
(What college-ready level of Math would be needed for entry into course?) 

Math (M) Placement level: Level 3 
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE:  (Check if applicable) 
• Digital and Analog Multi-meter 
• Function Generator 
• DC Power Supplies 
• Oscilloscope 
• Prototyping Equipment 
• Electronic Components including Resistors, Capacitors, , and Relays 
• Electronic Circuit Simulation Software installed in a Computer Lab 

 Library/Learning Resource Review (Complete form for new or renumbered courses.) 
 IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
 Facilities Planning Resource Review (Complete Facility form if special facilities are needed.) 

 
 
Date:  Approved by the Division: October 10, 2004 
Date: Approved by the LCCC Curriculum Council 
 
Date revised: March 10, 2008 
Date revised: October 16, 2008 
Date revised:  September 25, 2009 
Date revised: February 17, 2016 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S  

 
L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

 
DIVISION: Engineering Technologies 

 
COURSE TITLE:  Electrical Circuits II 

 COURSE NUMBER:  ELCT 112 
 
  Contact 

Hours/Week 
   

Weight   

ILU’s     
 

LECTURE/ 
RECITATION 

 

 

= 3 
 
X 

 

LECTURE/ 
RECITATION 

 

(1.0) 
 

= 3 
    

 

LAB 
 

 

= 3  
X 

 

LAB 
 

(0.85) 
 

= 2.55     
 

CLINICAL 
 

 

=   
X 

 

CLINICAL 
 

(1.0) 
 

=      

*  

= 
  *   

=      

TOTAL 
CONTACT 

HOURS: 

 

=  
6 

 

  
TOTAL COURSE 

ILU’s 
 

 
= 

 
5.55 

  
CREDIT HOURS: 

 
= 

 
4 

   
* Please refer to the “Quality Point Checklist for New and Revised Courses” and/or Pages 500.01 through 500.05 of the Ohio Board of Regents 

Operating Manual for Two-Year Campus Programs for Instructional Arrangements that are not identified as Lecture/Recitation, Lab or 
Clinical.  (http://regents.ohio.gov/academic_programs/2yr/2yrmanual.pdf) 

 
 

  

IS THERE A SEPARATELY SCHEDULED LAB: Yes 
 

IS THERE A SEPARATELY SCHEDULED CLINICAL: No 
 
SPECIAL FACILITIES:  Electronics Laboratory 
  
 START YEAR/SEMESTER: Fall 2010 
PREREQUISITE: ELCT 111 
(Please indicate course/s that must be taken before this course.)  
COREQUISITE:  None 
(Please indicate course/s that must be taken with this course.) 
CONCURRENT: MTHM 121 
(Please indicate course/s that must be taken before or with this course.) 
 
CATALOG DESCRIPTION: 
The course is a continuation of Electric Circuits I, with an emphasis on analog ac electrical 
networks.   The ac circuit analysis techniques that are studied include: Superposition, Thevenin’s 
& Norton equivalent circuits.  The concepts of RC, RL, and RLC reactive circuits; resonance, 
passive filters, transformers, and three phase power systems are also covered.  Laboratory 
required.  (A special fee will be assessed.)  Prerequisite: ELCT 111 and MTHM 121 or 
concurrently. 
 
REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Floyd, Principles of Electric Circuits, Conventional Current Version, Prentice Hall 
Stanley, Experiments in Electric Circuits, Prentice Hall 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• Sinusoidal Wave Properties 
• Complex number and phasors 
• Transformers 
• RC circuits analysis under AC conditions 
• RL circuit analysis under AC conditions 
• RLC circuit analysis under AC conditions 
• Analysis of basic filter circuits 
• AC network theorems (Superposition, Thevenin’s and Norton’s theorems) 
• Three phase power systems 
• Power Factor Analysis 
 

COURSE OUTCOMES & ASSESSMENT: (Tools, Methods, and Expected Results) 

Outcomes Assessment Method(s) *Most courses will address 
all three domains. In the instance when only two 
domains are addressed, include a justification in the 
Division cover letter.  

Cognitive:  
1. Analyze AC circuits using analysis 

techniques. 
2. Analyze AC circuits using Thevenin 

equivalent circuit methods. 
3. Analyze AC circuits using Norton equivalent 

circuit methods. 
4. Solve AC circuit problems including RC, 

RL, and RLC series, parallel, and series-
parallel configurations. 

5. Analyze and predict the frequency response 
of passive filter circuits. 

6. Apply network analysis techniques to AC 
reactive circuits. 

 
• Tests and quizzes  
• Formative and summative assessments of 

homework assignments 
• Formative and summative assessments of 

laboratory exercises 
• Classroom assessment techniques (i.e. the 

minute paper) 
• Department standard final 

Psychomotor: 
7. Perform measurements of AC test circuits 

using standard electronic test equipment. 

• Formative and summative assessments of 
laboratory exercises. 

• Classroom assessment techniques (i.e. the 
minute paper). 

Affective: 
8. Recognize the importance of safe working 
     habits around electrical devices. 

 
• Student survey of activities in lab. 

 
 
GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT (Tools, 
Methods, and Expected Results) 

 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 
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General Education Outcomes Corresponding Course Outcomes 
In1:  Critical Thinking:  Employ critical 
thinking skills in addressing issues and 
problems. 

#1 - 8 

c1:  English:  Demonstrate logical 
organization, coherent thinking, and 
precision in writing.  Not a core course. 

# 6 

c2:  Mathematics:  Utilize college 
mathematics to solve problems.  Not a core 
course. 

#1- 6 

c3:  Natural Science:  Apply 
scientific concepts and methods of inquiry.  
Not a core course. 

# 7 

 
 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
Lecture: Explanation of concepts and applications 
Demonstration: Presentation of problem solving techniques 
Demonstration: Demonstrate the proper use of test equipment 
Laboratory Exercises:  Conducting lab experiments and writing lab reports 
 
GRADING PROCEDURES: 
Laboratory Exercises   25 – 30 % 
Assignments / Quizzes / Exams 50 – 60 % 
Final Exam    15 – 20 % 
 
 
TRANSFER MODULE REQUIREMENT CHANGES: 
_X__ None 
____ Add to English Composition area of Transfer Module 
____ Add to Arts/Humanities area of Transfer Module 
____ Add to Social and Behavioral Sciences area of Transfer Module 
____ Add to Mathematics area of Transfer Module 
____ Add to Natural and Physical Sciences area of Transfer Module 
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MISCELLANEOUS 
OET 003 Add to Transfer Assurance Guide (TAG)/Ohio Articulation Number (OAN) 
____ Add “G” for International Course (at least 30% of content is outside U.S.) 
____ Course/Cluster Program Review Underway 
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE: 
• DC Power Supplies 
• Signal Generators 
• Oscilloscopes 
• Frequency Counters 
• Digital Multimeters 
• Electronic Components including Resistors, Capacitors, and Inductors 
• Electronic Circuit Simulation Software installed in a computer lab 
____ Library/Learning Resource Review 
____ IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
____ Facilities Planning Resource Review (Complete form if special facilities are needed.) 
 
 
Date:  Approved by the Division: October 10, 2004 
Date: Approved by the LCCC Curriculum Council 
 
Date revised: March 10, 2008 
Date revised: September 25, 2009 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S  

 
L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

 
DIVISION: Engineering Technologies 

 
COURSE TITLE: Fabrication Processes 
 for Electronics 

 COURSE NUMBER:  ELCT 115 
 
  Contact 

Hours/Week 
   

Weight   

ILU’s     
 

LECTURE/ 
RECITATION 

 

 

=  
1 

 
X 

 

LECTURE/ 
RECITATION 

 

(1.0) 
 

=  
1 

    

 

LAB 
 

 

= 3 
 

 
X 

 

LAB 
 

(0.85) 
 

= 2.55     

 

CLINICAL 
 

 

=   
X 

 

CLINICAL 
 

(1.0) 
 

=      

*  

= 
  *   

=      

*  

= 
  *   

=      

TOTAL 
CONTACT 

HOURS: 

 

=  
4 

 

  
TOTAL COURSE 

ILU’s 
 

 
= 

 
3.55 

  
CREDIT HOURS: 

 
= 

 
2 

   
* Please refer to the “Quality Point Checklist for New and Revised Courses” and/or Pages 500.01 through 500.05 of the Ohio Board of Regents 

Operating Manual for Two-Year Campus Programs for Instructional Arrangements that are not identified as Lecture/Recitation, Lab or 
Clinical.  (http://www.regents.state.oh.us/progs/2yrmanual.pdf) 

 
IS THERE A SEPARATELY SCHEDULED LAB: Yes  
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 
 
SPECIAL FACILITIES:  Fabrication laboratory, soldering and 
de-soldering stations  
  
 START YEAR/SEMESTER: Fall 2009 
PREREQUISITE: None 
(Please indicate course/s that must be taken before this course.)  
COREQUISITE: None 
(Please indicate course/s that must be taken with this course.) 
CONCURRENT: None 
(Please indicate course/s that must be taken before or with this course.) 
 
CATALOG DESCRIPTION: 
This course is designed to introduce electronic technicians to the skills and techniques used in 
the design process, fabrication and packaging of electronic equipment. Topics covered include: 
safety procedures, simple hand tool usage, parts recognition, printed circuit board layout and 
fabrication, types of wiring and connectors, soldering and de-soldering of components, and 
documentation used in the electronic industry. Laboratory required. (A special fee will be 
assessed.) 
 
REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Electronic Project Design and Fabrication, Reis, Ronald A., Prentice Hall, ISBN 0-02-399293-X  
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 

• Safety:  electrical and shop 
• The design process 
• Drawings, schematics, parts 
• Breadboarding and prototyping 
• Electronic parts recognition 
• Soldering and desoldering techniques 
• Wires, cables, and connectors 
• PC Board layout and software aids 
• PC Board fabrication 
• Final assembly and project packaging 
• Testing and troubleshooting 
• Documentation for production, assembly and test 
• Surface mount technology 

 

COURSE OUTCOMES & ASSESSMENT: (Tools, Methods, and Expected Results) 

Outcomes Assessment Method(s) *Most courses will address 
all three domains. In the instance when only two 
domains are addressed, include a justification in the 
Division cover letter.  

Cognitive:  
1. Develop an understanding of electronic 

documentation. 
2. Demonstrate the proper use of electrical 

terms. 
 

 
• Tests and quizzes  
• Formative and summative assessments of 

laboratory exercises 
• Classroom assessment techniques (i.e. the 

minute paper) 
• Department standard final exam 

Psychomotor: 
3. Construct prototype electronic circuits 

using proper construction techniques. 
4. Conduct measurements of experimental 

circuits using electronic instrumentation. 

 
• Formative and summative assessments of 

laboratory exercises. 

Affective: 
5. Recognize the importance of using proper 

safety procedures. 
 

 
• Formative and summative assessments of 

laboratory exercises. 
• Safety test. 

 
GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT (Tools, 
Methods, and Expected Results) 

 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 
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General Education Outcomes Corresponding Course Outcomes 
In1:  Critical Thinking:  Employ critical 
thinking skills in addressing issues and 
problems. 

#1, 3, 4 

c1:  English:  Demonstrate logical 
organization, coherent thinking, and 
precision in writing.  Not a core course. 

#1 - 4 

c3:  Natural Science:  Apply 
scientific concepts and methods of inquiry.  
Not a core course. 

#3, 4 

 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
• Lectures: Explanation of concepts and applications 
• Video Tapes: Exemplifying proper soldering and desoldering technique 
• Laboratory Projects: Exercising and developing proper electronic construction technique. 
• Final Project: Reflects soldering skills and development of full technical documentation 
• Tours: Printed Circuit Board Manufacturing Tour 

     Electronic Assembly Manufacturer Tour 
 
GRADING PROCEDURES: 
Quizzes and Homework 30%   A – 90% -100% 
Project 30%     B – 80% - 89%  
Final Exam 15%     C – 70% - 79%                      
Laboratory Results 25%                      D – 60 % 69%  
                                                             F –  < 60% 
 
TRANSFER MODULE REQUIREMENT CHANGES: 
_X__ None 
____ Add to English Composition area of Transfer Module 
____ Add to Arts/Humanities area of Transfer Module 
____ Add to Social and Behavioral Sciences area of Transfer Module 
____ Add to Mathematics area of Transfer Module 
____ Add to Natural and Physical Sciences area of Transfer Module 
 
MISCELLANEOUS 
____ Add to Transfer Assurance Guide (TAG)/Ohio Articulation Number (OAN) 
____ Add “G” for International Course (at least 30% of content is outside U.S.) 
____ Course/Cluster Program Review Underway 
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OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE: 
Specialized electronic test equipment including:  
• Soldering and de-soldering tools 
• Oscilloscope  
• Digital and analog multi-meter  
• Function generator. 
• Prototyping materials 
• Electronic components including resistors, capacitors, transformers, relays  
• Circuit simulation software installed in a computer lab 
• PC board layout software installed in a computer lab 
____ Library/Learning Resource Review 
____ IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
____ Facilities Planning Resource Review (Complete form if special facilities are needed.) 
 
Date:  Approved by the Division: January 2004 
Replaces ELEC 115 in Semester Conversion.  (New content - latest techniques added.) 
Date Revised for Semester Conversion:  November 1996 
 
Date revised: March 10, 2008 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S  
 

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  
  

DIVISION:  Engineering, Business and  
Information Technologies 

COURSE TITLE:  Digital Electronics 

 COURSE NUMBER:  ELCT 121 
  Contact 

Hours/Week 
   

Weight   

ILUs     
 

LECTURE/ 
RECITATION 

 

 

= 
 

3  
X 

 

LECTURE/ 
RECITATION 

 

(1.0) 
 

= 
 

3     

 

LAB 
 

 

= 
 

3  
X 

 

LAB 
 

(0.85) 
 

= 
 

2.55     
 

CLINICAL 
 

 

= 
 

  
X 

 

CLINICAL 
 

(1.0) 
 

= 
 

     

*  

= 
  *   

=      

TOTAL 
CONTACT 

HOURS: 

 

= 
 

6 
 

  
TOTAL COURSE ILUs 

 

 
= 

 
5.55 

  
CREDIT HOURS: 

 
= 

 
4 

   

IS THERE A SEPARATELY SCHEDULED LAB: Yes 
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 
 

SPECIAL FACILITIES:  Electronics Laboratory 
  
 START YEAR/SEMESTER:  Fall 2009 
 

PREREQUISITE:  ELCT 111 or ELCT 123 
(Please indicate course/s that must be taken before this course.)  

COREQUISITE:  None 
(Please indicate course/s that must be taken with this course.) 

CONCURRENT:  MTHM 121 
(Please indicate course/s that must be taken before or with this course.) 
 

CATALOG DESCRIPTION: 
The course serves as an introduction to basic digital electronic concepts.  Topics included are 
number systems, logic gates, Boolean algebra, combinational logic, flip flops, counters, registers, 
memories, and an introduction to microprocessors.  Laboratory  required.  (A special fee will be 
assessed.)  Prerequisite: ELCT 111 or ELCT 123 (In1, c1, c2, c3). 
 
REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Specified by ELCT program faculty 
 

TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• Number systems and codes 
• Logic gates and truth tables 
• Boolean algebra 
• Combination logic 
• Adders, decoders, multiplexes 
• Flip-flop, one shots, timers 
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• Counters, registers 
• Overview; microprocessors and microcomputers 
• Microprocessor hardware 
• Microprocessor systems 
• Memories 
• Introduction to microprocessors 
 

COURSE OUTCOMES & ASSESSMENT: Tools, Methods, and Expected Results 

Outcomes - Cognitive, Affective, 
Psychomotor Most courses will address all three domains. 
In the instance when only two domains are addressed, include a 
justification in the Division cover letter. 

Suggested Assessment Method(s)  
The use of benchmarks, standards, criteria, or success 
indicators are to be identified as appropriate to individual 
courses. NOTE: When benchmarks are not used, please add 
justification in the Division cover letter. 

Cognitive:  
1. Perform mathematical operations involving 

binary numbers and Boolean algebra. 
2. Perform conversions between decimal, 

binary, and hexadecimal numbering 
systems. 

3. Simplify Boolean expressions using a 
Karnaugh map.  

4. Interpret schematic diagrams and symbols 
for digital integrated circuits. 

5. Analyze circuits containing digital 
integrated circuits and determine proper 
operations. 

6. Construct a truth table and a timing diagram 
for combinational logic circuits, counters 
and registers. 

70% of the students will earn a 70% or higher 
score on homework assignments, quizzes, 
exams, projects, and the final exam. 

Psychomotor: 
7. Construct electronic circuits from schematics 
using digital integrated circuits. 

70% of the students will earn a 70% or higher 
score on laboratory assignments, laboratory 
practicals, and exams. 

Affective: 
8.  Recognize the use of digital circuits and 
     systems in daily life. 

70% of the students will earn a 70% or higher 
score on homework assignments, quizzes, 
exams, projects, and the final exam. 

 
 

GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT  
 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 
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General Education Outcomes Corresponding Course Outcomes 
In1:  Critical Thinking:  Employ critical 
thinking skills in addressing issues and 
problems. 

#1 - 6 

c1:  English:  Demonstrate logical 
organization, coherent thinking, and precision 
in writing.  Not a core course. 

#7 

c2:  Mathematics:  Utilize college mathematics 
to solve problems.  Not a core course. 

#1- 6 

c3:  Natural Science:  Apply scientific concepts 
and methods of inquiry.  Not a core course. 

#1 - 7 

 
 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
• Lecture: Explanation of concepts and applications 
• Demonstration: Presentation of problem solving techniques 
• Demonstration: Demonstrate the proper use of test equipment 
• Laboratory Exercises:  Conducting lab experiments and writing lab reports 
 
GRADING PROCEDURES:  (Include % towards course grade) 

Laboratory Exercises   25 – 30 % 
Assignments / Quizzes / Exams 50 – 60 % 
Final Exam    15 – 20 % 
 
MISCELLANEOUS:  (Check if applies) 

  Add “G” for International Course (at least 30% of content references outside of U.S.) 
 
TRANSFER MODULE:  General Education Transfer Credit – refer to Appendix D on CCI site 
(Check the one that applies) 

 None 
 Oral and Written 

Communication 
 Mathematics and Data Analysis 

 Natural Sciences, Technology, 
Innovation 

 Social and Behavior Science 
 Arts, Humanities, Culture and Diversity 

 
EXPERIENTIAL LEARNING COMPONENT:  (Check the one that applies) – refer to Appendix 
K on CCI site  

  None 
 Clinical Experience (E1) 
 Co-op (E2) 
 Fieldwork/Work-based learning (E3) 

   Internship (E4)

 Practicum (E5) 
 Service Learning (E6) 
 Student Teaching (E7) 
 Other (E8)   

 

TRANSFER ASSURANCE GUIDE AND CAREER TECHNICAL CREDIT TRANSFER: 
(Check if applies and enter appropriate articulation code) 
 

     Add to TAG/Ohio Articulation Number (OAN): OET-003 Digital  
(Program non-technical subject transfer credit – refer to Appendix E on CCI site) 
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     Add to CTAG/Career Technical Articulation Number (CTAN):   
(Program technical content transfer credit – refer to Appendix F on CCI site) 

 
 

COURSE INVENTORY:  (State Share of Instruction Subsidy – refer to Appendix G on CCI site) 
Classification of Instructional Programs (CIP) 
http://nces.ed.gov/ipeds/cipcode/search.aspx?y=55 Field of study (CIP) code: 15.0303 and 15.0399 

Course Level 
http://www.regents.ohio.gov/heinew/ci/documentation/Course-
Inventory-Expert-System_04-27-2012.pdf 

Course level code: B 
 
 

COLLEGE READINESS REQUIREMENT:   
(Does student need to be college-ready in the English or Reading for entry into course?) 

Content Area Yes No 
English (E) X  
Reading (R) X  

 
(What college-ready level of Math would be needed for entry into course?) 

Math (M) Placement level: MTHM 121 OR MTHM 150 
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE:  (Check if applicable) 
• Digital electronic trainers 
• Integrated circuits 
• Oscilloscopes 
• Logic probes 
• Pulsers 
• DC Power Supplies 
• Signal Generators 
• Frequency Counters 
• Digital Multimeters 
• Electronic Circuit Simulation Software installed in a Computer Lab 
• Electronic Circuit Simulation Software installed in a Computer Lab 

 
 Library/Learning Resource Review (Complete form for new or renumbered courses.) 
 IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
 Facilities Planning Resource Review (Complete Facility form if special facilities are needed.) 

 
 
 
 
Date Approved: by the LCCC Curriculum Council January 04 
Replaces ELEC 121 in Semester Conversion. (New content added.) 
Date Revised for Semester Conversion:  November 1996 
Date revised: March 10, 2008 
Date revised: Curriculum Council date March 31, 2015 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S  

 
L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

 
DIVISION: Engineering Technologies 

 
COURSE TITLE: Microcontrollers 

 COURSE NUMBER:  ELCT 221 
 
  Contact 

Hours/Week 
   

Weight   

ILU’s     
 

LECTURE/ 
RECITATION 

 

 

=  
3 

 
X 

 

LECTURE/ 
RECITATION 

 

(1.0) 
 

=  
3 

    

 

LAB 
 

 

= 3  
X 

 

LAB 
 

(0.85) 
 

= 2.55     
 

CLINICAL 
 

 

=   
X 

 

CLINICAL 
 

(1.0) 
 

=      

*  

= 
  *   

=      

*  

= 
  *   

=      

TOTAL 
CONTACT 

HOURS: 

 

=  
6 

 

  
TOTAL COURSE 

ILU’s 
 

 
= 

 
5.55 

  
CREDIT HOURS: 

 
= 

 
4 

   
* Please refer to the “Quality Point Checklist for New and Revised Courses” and/or Pages 500.01 through 500.05 of the Ohio Board of Regents 

Operating Manual for Two-Year Campus Programs for Instructional Arrangements that are not identified as Lecture/Recitation, Lab or 
Clinical.  (http://www.regents.state.oh.us/progs/2yrmanual.pdf) 

 
 

  

IS THERE A SEPARATELY SCHEDULED LAB: Yes  
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 
 
SPECIAL FACILITIES:  Microcontroller Development  
Laboratory  
  
 START YEAR/SEMESTER: Fall 2009 
PREREQUISITE: ELCT 121 
(Please indicate course/s that must be taken before this course.)  
COREQUISITE: None 
(Please indicate course/s that must be taken with this course.) 
CONCURRENT: None 
(Please indicate course/s that must be taken before or with this course.) 
 
CATALOG DESCRIPTION: 
Topics in this course include microprocessor/microcontroller architecture, instruction sets, 
software development, interrupt handling, interfacing techniques and hardware used in control 
applications designed with microprocessor/microcontrollers. Laboratory required. (A special fee 
will be assessed.) Prerequisite: ELCT 121. 
 
REQUIRED TEXTBOOK(S)/MATERIAL(S):   
 
Specified by Instructor 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• Overview:  microprocessors and microcontrollers 
• Microcontroller architecture 
• Microcontroller instruction sets 
• Memory interface 
• Addressing modes 
• Assembly level language programming 
• Program development 
• Interrupts and interrupt applications 
• Peripheral support chips 
• Digital interfacing 
• Analog interfacing and industrial control 
• Microcontroller system applications 
 
 

COURSE OUTCOMES & ASSESSMENT: (Tools, Methods, and Expected Results) 

Outcomes Assessment Method(s) *Most courses will address 
all three domains. In the instance when only two 
domains are addressed, include a justification in the 
Division cover letter.  

Cognitive:  
1. Develop flow charts that outline the 

sequence of instructions to accomplish an 
assigned task. 

2. Interpret programs in assembly language 
format. 

3. Modify existing programs. 
4. Develop control specific programs. 

 
• Tests and quizzes  
• Formative and summative assessments of 

homework assignments. 
• Formative and summative assessments of 

laboratory exercises. 
• Classroom assessment techniques (i.e. the 

minute paper) 
• Department standard final exam 
• Formative and summative assessments of 

the final project. 
5. Develop a structured Software Design 

Approach. 
 

• Formative and summative assessments of 
laboratory exercises. 

• Formative and summative assessments of 
the final project. 

6. Analyze the interfacing circuitry and 
programs required for peripheral support 
chips and other hardware. 

7. Explain the different analog/digital 
hardware and software interfacing 
approaches. 

• Tests and quizzes  
• Formative and summative assessments of 

homework assignments. 
 

Affective/Disposition:  
8. Recognize the use of microcontrollers in 

daily life. 

• Item analysis of test questions with 
expected student performance level of 70% 
or higher. 

• Student survey of activities in laboratory 
 

Criterion 4 - Page 102



 
 
 
GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT (Tools, 
Methods, and Expected Results) 

 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

 
 

General Education Outcomes Corresponding Course Outcomes 
In1:  Critical Thinking:  Employ critical 
thinking skills in addressing issues and 
problems. 

#1 - 6 

c2:  Mathematics:  Utilize college 
mathematics to solve problems.  Not a core 
course. 

#2 - 4 

c3:  Natural Science:  Apply 
scientific concepts and methods of inquiry.  
Not a core course. 

#1, 3 - 6 

 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
Lectures:  Explanation of concepts and applications and presentation of analysis techniques  
Lab Exercises:  Conducting lab experiments and articulating results in verbal and written form 
Final Project:  Development of a full functional microcontroller based device with appropriate 
                         documentation and functional demonstration. 
 
GRADING PROCEDURES: 
Laboratory exercises (40%) 
Homework (10%) 
Quizzes (25%) 
Final exam (25%) 
 
TRANSFER MODULE REQUIREMENT CHANGES: 
    X  None 
____ Add to English Composition area of Transfer Module 
____ Add to Arts/Humanities area of Transfer Module 
____ Add to Social and Behavioral Sciences area of Transfer Module 
____ Add to Mathematics area of Transfer Module 
____ Add to Natural and Physical Sciences area of Transfer Module 
 
MISCELLANEOUS 
____ Add to Transfer Assurance Guide (TAG)/Ohio Articulation Number (OAN) 
____ Add “G” for International Course (at least 30% of content is outside U.S.) 
____ Course/Cluster Program Review Underway 

Criterion 4 - Page 103



 
 
 
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE: 
Specialized Electronic Test Equipment including:  
• Microcontroller Development Laboratory  
• Personal Computers with Development hardware and In Circuit Emulation for a targeted 

microcontroller  
• Software with specific compilers for targeted microcontrollers 
 
____ Library/Learning Resource Review 
____ IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
____ Facilities Planning Resource Review (Complete form if special facilities are needed.) 
 
 
Replaces ELEC 221 in Semester Conversion. 
Date Revised for Semester Conversion:  November 1996 
Date:  Approved by the Division January 2004 
 
Date revised: March 11, 2008 
Date Revised:  November, 2011 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S  

 
L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

 
DIVISION: Engineering Technologies 

 
COURSE TITLE: Electronic Devices I 

 COURSE NUMBER:  ELCT 233 
 
  Contact 

Hours/Week 
   

Weight   

ILU’s     
 

LECTURE/ 
RECITATION 

 

 

=  
3 

 
X 

 

LECTURE/ 
RECITATION 

 

(1.0) 
 

=  
3 

    

 

LAB 
 

 

= 3  
X 

 

LAB 
 

(0.85) 
 

= 2.55     
 

CLINICAL 
 

 

=   
X 

 

CLINICAL 
 

(1.0) 
 

=      

*  

= 
  *   

=      

*  

= 
  *   

=      

TOTAL 
CONTACT 

HOURS: 

 

=  
6 

 

  
TOTAL COURSE 

ILU’s 
 

 
= 

 
5.55 

  
CREDIT HOURS: 

 
= 

 
4 

   
* Please refer to the “Quality Point Checklist for New and Revised Courses” and/or Pages 500.01 through 500.05 of the Ohio Board of Regents 

Operating Manual for Two-Year Campus Programs for Instructional Arrangements that are not identified as Lecture/Recitation, Lab or 
Clinical.  (http://www.regents.state.oh.us/progs/2yrmanual.pdf) 

 
 

  

IS THERE A SEPARATELY SCHEDULED LAB: Yes  
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 
 
SPECIAL FACILITIES:  Electronics Laboratory  
  
 START YEAR/SEMESTER: Fall 2011 
PREREQUISITE: ELCT 111 
(Please indicate course/s that must be taken before this course.)  
COREQUISITE: None 
(Please indicate course/s that must be taken with this course.) 
CONCURRENT:  MTHM 121 
(Please indicate course/s that must be taken before or with this course.) 
 
CATALOG DESCRIPTION: 
This course is an introduction to the theory, operation, and practical applications of solid state 
devices. Topics include diodes, bipolar junction transistors, amplifiers, field effect transistors, 
frequency response, thyristors, operational amplifiers, oscillators, and voltage regulators. .  
Laboratory required (A special fee will be assessed.) 
Prerequisite:  ELCT 111 and previous or concurrent enrollment in MTHM 121. 
 
REQUIRED TEXTBOOK(S)/MATERIAL(S):   
Electronic Devices, Conventional Current Version; Thomas L. Floyd, Yueming Yu, Yanhui 
Zhang; 8th edition; Pearson; ISBN 9780132429733. 
Laboratory Exercises for Electronic Devices; David M. Buchla, Steven Wetterling; 8th Edition;                
Pearson; ISBN: 978013249719 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• Diode applications  
• Special-purpose diodes  
• Bipolar junction transistors (BJTs)  
• BJT biasing circuits and stability  
• BJT amplifier circuits  
• Multistage amplifier design  
• Power amplifiers  
• Field effect transistors (FETs)  
• JFET and MOSFET biasing circuits  
• FET amplifier circuits  
• Frequency analysis  
• Thyristors and applications  
• Negative and positive feedback concepts  
• Oscillators  
• Op-Amps, circuits and applications  
• Electronically regulated power supplies  
 
 
COURSE OUTCOMES & ASSESSMENT: (Tools, Methods, and Expected Results) 

Outcomes Assessment Method(s) *Most courses will address 
all three domains. In the instance when only two 
domains are addressed, include a justification in the 
Division cover letter.  

Cognitive:  
1.   Demonstrate the proper use of electrical  
      Terms 
2.   Perform analysis of power supply circuits 
3.   Perform analysis of transistor amplifier 
circuits 
4.    Perform analysis of FET and MOSFET 
amplifier circuits.    
5.   Perform analysis of Operational Amplifier 
Circuits 
 
  

 

• Tests and quizzes  
• Formative and summative assessments of 

homework assignments. 
• Formative and summative assessments of 

laboratory exercises. 
• Classroom assessment techniques: the 

minute paper. 
• Department standard final exam 

Psychomotor: 
6.   Construct experimental circuits in prototype 
using schematic diagrams 
7.   Construct experimental circuits in 
simulation using schematic diagrams 
8.   Conduct measurements of experimental 
circuits using electronic instrumentation 

 
• Formative and summative assessments of 

laboratory exercises. 
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GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT (Tools, 
Methods, and Expected Results) 

 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual 

 
 

General Education Outcomes Corresponding Course Outcomes 
In1:  Critical Thinking:  Employ critical 
thinking skills in addressing issues and 
problems. 

#2 - 5 

c1:  English:  Demonstrate logical 
organization, coherent thinking, and 
precision in writing.  Not a core course. 

#7, 8 

c2:  Mathematics:  Utilize college 
mathematics to solve problems.  Not a core 
course. 

#2 - 5 

c3:  Natural Science:  Apply 
scientific concepts and methods of inquiry.  
Not a core course. 

#2 - 5, 6, 8 

 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
Lectures: Explanation of concepts and applications and presentation of analysis techniques  
Lab Exercises: Conducting lab experiments and articulating results 
Demonstrations 
 
GRADING PROCEDURES: 
Homework    30% 
Quizzes    30% 
Lab Reports    25% 
Final     15% 
 
 
TRANSFER MODULE REQUIREMENT CHANGES: 
    X  None 
____ Add to English Composition area of Transfer Module 
____ Add to Arts/Humanities area of Transfer Module 
____ Add to Social and Behavioral Sciences area of Transfer Module 
____ Add to Mathematics area of Transfer Module 
____ Add to Natural and Physical Sciences area of Transfer Module 
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MISCELLANEOUS 
OET 005 Add to Transfer Assurance Guide (TAG)/Ohio Articulation Number (OAN) 
____ Add “G” for International Course (at least 30% of content is outside U.S.) 
____ Course/Cluster Program Review Underway 
 
 
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE: 
Specialized electronic test equipment including:  
• Oscilloscopes  
• Digital and Analog Multi-meters  
• Function Generators 
• Prototyping Materials 
• Electronic Components  
• Electronic circuit simulation software installed in a computer lab 
____ Library/Learning Resource Review 
____ IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
____ Facilities Planning Resource Review (Complete form if special facilities are needed.) 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S  

 
L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

 
DIVISION: Engineering Technologies 

 
COURSE TITLE: Electronic Devices II 

 COURSE NUMBER:  ELCT 234 
 
  Contact 

Hours/Week 
   

Weight   

ILU’s     
 

LECTURE/ 
RECITATION 

 

 

=  
3 

 
X 

 

LECTURE/ 
RECITATION 

 

(1.0) 
 

=  
3 

    

 

LAB 
 

 

= 3  
X 

 

LAB 
 

(0.85) 
 

= 2.55     
 

CLINICAL 
 

 

=   
X 

 

CLINICAL 
 

(1.0) 
 

=      

*  

= 
  *   

=      

*  

= 
  *   

=      

TOTAL 
CONTACT 

HOURS: 

 

=  
6 

 

  
TOTAL COURSE 

ILU’s 
 

 
= 

 
5.55 

  
CREDIT HOURS: 

 
= 

 
4 

   
* Please refer to the “Quality Point Checklist for New and Revised Courses” and/or Pages 500.01 through 500.05 of the Ohio Board of Regents 

Operating Manual for Two-Year Campus Programs for Instructional Arrangements that are not identified as Lecture/Recitation, Lab or 
Clinical.  (http://www.regents.state.oh.us/progs/2yrmanual.pdf) 

 
 

  

IS THERE A SEPARATELY SCHEDULED LAB: Yes  
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 
 
SPECIAL FACILITIES:  Electronics Laboratory  
  
 START YEAR/SEMESTER: Spring 

2012 
PREREQUISITE: ELCT 233 
(Please indicate course/s that must be taken before this course.)  
COREQUISITE: None 
(Please indicate course/s that must be taken with this course.) 
CONCURRENT: None 
(Please indicate course/s that must be taken before or with this course.) 
 
CATALOG DESCRIPTION: 
This course is a continuation of ELCT 233 Electronic Devices I. Topics includes diodes, bipolar 
junction transistors, amplifiers, field effect transistors, frequency response, thyristors, operational 
amplifiers, oscillators, and voltage regulators. .  Laboratory required (A special fee will be 
assessed.) 
Prerequisite:  ELCT 233 
 
REQUIRED TEXTBOOK(S)/MATERIAL(S):   
Electronic Devices, Conventional Current Version; Thomas L. Floyd, Yueming Yu, Yanhui 
Zhang; 8th edition; Pearson; ISBN 9780132429733. 
Laboratory Exercises for Electronic Devices; David M. Buchla, Steven Wetterling; 8th Edition;                
Pearson; ISBN: 978013249719 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• Advanced Diode Applications  
• Optical Diodes  
• Troubleshooting Diode Circuits 
• Phototransistors 
• Troubleshooting Transistor Circuits 
• The Differential Amplifier 
• Troubleshooting Amplifier Circuits 
• IGBT  (Insulated Gate Bipolar Transistor) 
• The Class D Amplifier 
• MOSFET Switching Circuits 
• Advanced Frequency Analysis  
• Unijunction Transistor 
• Programmable Unijunction Transistor  
• Special purpose Op-Amp Circuits  
• Active Filters 
• Relaxation Oscillators 
• Integrated Circuit Voltage Regulators 
• Design and Construction of a Regulated Power Supply 
 
 
COURSE OUTCOMES & ASSESSMENT: (Tools, Methods, and Expected Results) 

Outcomes Assessment Method(s) *Most courses will address 
all three domains. In the instance when only two 
domains are addressed, include a justification in the 
Division cover letter.  

Cognitive:  
1.  Perform analysis of advanced diode 
application circuits 
2.  Explain the troubleshooting procedures for 
diode circuits 
3.  Explain the troubleshooting procedures for 
amplifier circuits 
4.   Perform frequency analysis of transistor 
amplifier circuits 
5.   Perform analysis of active filter circuits 
using Operational Amplifiers 
6.  Develop a practical design for a regulated 
power supply 
 
  

 

• Tests and quizzes  
• Formative and summative assessments of 

homework assignments 
• Formative and summative assessments of 

laboratory exercises 
• Formative and summative project 

assessment 
• Classroom assessment techniques: the 

minute paper 
• Department standard final exam 

Psychomotor: 
7.   Construct experimental circuits in prototype 
using schematic diagrams 
8.   Conduct measurements of experimental 
circuits using electronic instrumentation 
9.  Construct a regulated power supply 

 
• Formative and summative assessments of 

laboratory exercises 
• Formative and summative project 

assessment 
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GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT (Tools, 
Methods, and Expected Results) 

 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual 

 
 

General Education Outcomes Corresponding Course Outcomes 
In1:  Critical Thinking:  Employ critical 
thinking skills in addressing issues and 
problems. 

#1 - 7 

c1:  English:  Demonstrate logical 
organization, coherent thinking, and 
precision in writing.  Not a core course. 

#6 

c2:  Mathematics:  Utilize college 
mathematics to solve problems.  Not a core 
course. 

#4, 5, 6 

c3:  Natural Science:  Apply 
scientific concepts and methods of inquiry.  
Not a core course. 

#1 - 9 

 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
Lectures: Explanation of concepts and applications and presentation of analysis techniques  
Lab Exercises: Conducting lab experiments and articulating results 
Demonstrations 
 
GRADING PROCEDURES: 
Homework    25% 
Quizzes    25% 
Lab Reports    25% 
Project     10% 
Final     15% 
 
 
TRANSFER MODULE REQUIREMENT CHANGES: 
    X  None 
____ Add to English Composition area of Transfer Module 
____ Add to Arts/Humanities area of Transfer Module 
____ Add to Social and Behavioral Sciences area of Transfer Module 
____ Add to Mathematics area of Transfer Module 
____ Add to Natural and Physical Sciences area of Transfer Module 
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MISCELLANEOUS 
______ Add to Transfer Assurance Guide (TAG)/Ohio Articulation Number (OAN) 
____ Add “G” for International Course (at least 30% of content is outside U.S.) 
____ Course/Cluster Program Review Underway 
 
 
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE: 
Specialized electronic test equipment including:  
• Oscilloscopes  
• Digital and Analog Multi-meters  
• Function Generators 
• Prototyping Materials 
• Electronic Components  
• Electronic circuit simulation software installed in a computer lab 
____ Library/Learning Resource Review 
____ IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
____ Facilities Planning Resource Review (Complete form if special facilities are needed.) 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S  

 
L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

 
DIVISION: Engineering Technologies Division  

 
COURSE TITLE: Introduction to  Micro-
Electromechanical Systems(MEMS) 

 COURSE NUMBER: MEMS 122 
 
  Contact 

Hours/Week 
     

ILU’s     
 

LECTURE/ 
RECITATION 

 

 

=  
3 

 
X 

 

LECTURE/ 
RECITATION 

 

(1.0) 
 

=  
3 

    

 

LAB 
 

 

= 3  
X 

 

LAB 
 

(0.83) 
 

= 2.55     
 

CLINICAL 
 

 

=  
 

 
X 

 

CLINICAL 
 

(1.0) 
 

=  
 

    

*  

= 
  *   

=      

*  

= 
  *   

=      

TOTAL 
CONTACT 

HOURS: 

 

=  
6 

 

  
TOTAL COURSE 

ILU’s 
 

 
= 

 
5.55 

  
CREDIT HOURS: 

 
= 

 
4 

   
* Please refer to the “Quality Point Checklist for New and Revised Courses” and/or Pages 500.01 through 500.05 of the Ohio Board of 

Regents Operating Manual for Two-Year Campus Programs for Instructional Arrangements that are no  identified as Lecture/Recitation, 
Lab or Clinical.  (http://regents.ohio.gov/academic_programs/2yr/2yrmanual.pdf) 

   
IS THERE A SEPARATELY SCHEDULED LAB: Yes  

 
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 
 
SPECIAL FACILITIES:  No 
 START YEAR/SEMESTER: Fall 2013 
PREREQUISITE: None 
(Please indicates course/s that must be taken before this course.)  
 
COREQUISITE: None 
(Please indicates course/s that must be taken with this course.) 
 
CONCURRENT: None 
(Please indicates course/s that must be taken before or with this course.) 
 
CATALOG DESCRIPTION: 
The course presents the theory construction methods, terminology and application of this 
emerging field. Micro-Electro-Mechanical Systems (MEMS) is the integration of mechanical 
elements, sensors, actuators, and electronics on a very small scale   Topics include: MEMS 
applications in sensing physical phenomena, Applications to biological processes, and DMDs – 
Digital Mirror Devices used in communications and internet applications. Lab required.  (A 
special fee will be assessed.) 
 
REQUIRED TEXTBOOK (S)/MATERIAL (S): 
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Specified by Instructor- Materials provided by the instructor from a variety of current sources. 
 
 
 
TOPICAL OUTLINE:  (COMMON CORE TOPICS) 

• MEMS Theory  
• Application of  MEMS Devices 
• Construction and Packaging of MEMS Devices 
• Mechanics and fluidics at the µlevel. 
• Introduction to design tools used in the creation of MEMS Devices 
• Low Level signal Measurement 

 
COURSE OUTCOMES & ASSESSMENT: Tools, Methods, and Expected Results 

Outcomes - Cognitive, Affective, Psychomotor 
Most courses will address all three domains. In the instance 
when only two domains are addressed, include a justification in 
the Division cover letter. 

Suggested Assessment Method(s)  
The use of benchmarks, standards, criteria, or success 
indicators are to be identified as appropriate to individual 
courses. NOTE: When benchmarks are not used, please add 
justification in the Division cover letter. 

Cognitive: 
1. Explain the operation of circuits used in MEMS 

Devices. 
2. Explain the operation of mechanical sensors and 

actuators used in MEMS Devices. 
3. Explain construction and packaging requirements for 

MEMS devices. 

 
• Assessment of Examinations- Item analysis on test 

items: 70% of the students will supply the correct 
answer. 

• Assessment of assignments using a rubric with 
students’ success benchmark at 70% average. 

• Assessment of laboratory exercises using a rubric 
with students’ benchmark at 70% average. Safety 
practices will be observed during lab.  

4.   Solve problems involving MEMS circuit  
     applications. 
5.  Solve problems involving MEMS mechanical  
     applications. 
 

 

• Assessment of Examinations- Item analysis on test 
items: 70% of the students will supply the correct 
answer. 

• Assessment of assignments using a rubric with 
students’ success benchmark at 70% average. 

6. Demonstrate the proper use of terms. • Assessment of Examinations- Item analysis on test 
items: 70% of the students will supply the correct 
answer. 

• Assessment of assignments using a rubric with 
students’ success benchmark at 70% average. 

• Assessment of laboratory exercises using a rubric 
with students’ benchmark at 70% average. Safety 
practices will be observed during lab. 

Psychomotor:  
7. Perform measurements required in testing 
      MEMS Devices. 

• Assessment of laboratory exercises using a rubric 
with students’ benchmark at 70% average. Safety 
practices will be observed during lab. 

Affective: 
8.   Recognize the importance of using proper 
     handling procedures with MEMS devices. 

• Assessment of laboratory exercises using a rubric 
with students’ benchmark at 70% average. Safety 
practices will be observed during lab. 
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GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT (Tools, 
Methods, and Expected Results) 

Core course outcomes: 
C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

General Education Outcomes Corresponding Course Outcomes 
In1:  Critical Thinking:  Employ critical 
thinking skills in addressing issues and 
problems. 

#1 – 5, 7 

c1:  English:  Demonstrate logical 
organization, coherent thinking, and 
precision in writing.  Not a core course. 

#6, 7 

c2:  Mathematics:  Utilize college 
mathematics to solve problems.  Not a core 
course. 

#4, 5 

c3:  Natural Science:  Apply 
scientific concepts and methods of inquiry.  
Not a core course. 

#1 – 5, 7 

SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
Lectures: Explanation of concepts and applications 
Demonstration: Presentation of analysis techniques  
Lab Exercises: Conducting lab experiments and writing technical reports 

GRADING PROCEDURES: 
Laboratory Exercises  25 – 30 % 
Assignments / Quizzes / Exams 50 – 60 % 
Final Exam  15 – 20 % 
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TRANSFER MODULE REQUIREMENT CHANGES: 
_X__ None 
____ Add to English Composition area of Transfer Module 
____ Add to Arts/Humanities area of Transfer Module 
____ Add to Social and Behavioral Sciences area of Transfer Module 
____ Add to Mathematics area of Transfer Module 
____ Add to Natural and Physical Sciences area of Transfer Module 
 
MISCELLANEOUS 
____ Add to Transfer Assurance Guide (TAG)/Ohio Articulation Number (OAN) 
____ Add “G” for International Course (at least 30% of content is outside U.S.) 
____ Course/Cluster Program Review Underway 
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE: 
• Oscilloscope, digital and analog multi-meters, and function generators 
• MEMS prototyping equipment (off site) 
• MEMS components  
• MEMS design and simulation software installed on a personal computer  
____ Library/Learning Resource Review 
____ IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
____ Facilities Planning Resource Review (Complete form if special facilities are needed.) 
 
Date: Approved by the division: December 16, 2004 
Date revised: February 4, 2013 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S  

 
L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

  

DIVISION:  Engineering  & Information 
Technologies 

COURSE TITLE:  MEMS Packaging 

 COURSE NUMBER:  MEMS 132 
  Contact 

Hours/Week 
   

Weight   

ILUs     
 

LECTURE/ 
RECITATION 

 

 

= 
 

2  
X 

 

LECTURE/ 
RECITATION 

 

(1.0) 
 

= 
 

2     

 

LAB 
 

 

= 
 

2  
X 

 

LAB 
 

(0.85) 
 

= 
 

1.7     
 

CLINICAL 
 

 

= 
 

  
X 

 

CLINICAL 
 

(1.0) 
 

= 
 

     

*  

= 
  *   

=      

TOTAL 
CONTACT 

HOURS: 

 

= 
 

4 
 

  
TOTAL COURSE ILUs 

 

 
= 

 
3.7 

  
CREDIT HOURS: 

 
= 

 
3 

   
IS THERE A SEPARATELY SCHEDULED LAB: Yes 
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 
 
SPECIAL FACILITIES:  MEMS Cleanroom 
  
 START YEAR/SEMESTER:  Spring 2014 
 
PREREQUISITE:  MEMS 122 
(Please indicate course/s that must be taken before this course.)  
 
COREQUISITE:  None 
(Please indicate course/s that must be taken with this course.) 
 
CONCURRENT:  None 
(Please indicate course/s that must be taken before or with this course.) 
 
CATALOG DESCRIPTION: 
The course focuses on microelectronic mechanical systems (MEMS) packaging including micro-enabled 
systems and how these devices are integrated with electronic circuits and product interfaces.  The 
student will be introduced to common packaging techniques used in the industry such as die attach, 
wirebonding and reliability testing. Lab required.  (A special fee will be assessed.) Prerequisite: MEMS 
122 (In1) 
 
 
REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Materials/documentation provided by the instructor from a variety of current sources. 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• Packaging Types

o IC packages
o MEMS Packages
o MEMS Design Considerations

• Packing Processes
o Dicing
o Hermetic
o Non-Hermetic
o Wirebonding
o Flip-chip
o Past Dispense
o Die Attach

• Package Materials
o Material Properties

 Thermal properties
 Mechanical Properties
 Hermiticity

o Material Types
 Metal
 Glass
 Plastic
 Ceramic

• Product Assembly
o Manufacturability
o Reliability testing and equipment
o Customer vs Production specifications
o Industry Standards and Compliances

Criterion 4 - Page 118



COURSE OUTCOMES & ASSESSMENT: Tools, Methods, and Expected Results 

Outcomes - Cognitive, Affective, 
Psychomotor Most courses will address all three domains. 
In the instance when only two domains are addressed, include a 
justification in the Division cover letter. 

Suggested Assessment Method(s)  
The use of benchmarks, standards, criteria, or success 
indicators are to be identified as appropriate to individual 
courses. NOTE: When benchmarks are not used, please add 
justification in the Division cover letter. 

Cognitive: 
1. Explain different aspects of product design 

depending on application. 
2.  Explain various types of packaging. 

 
•  Assessment of Examinations- Item analysis on test 

items: 70% of the students will supply the correct 
answer. 

• Assessment of assignments using a rubric with 
students’ success benchmark at 70% average. 

• Assessment of laboratory exercises using a rubric 
with students’ benchmark at 70% average. Safety 
practices will be observed during lab. 

3. Solve problems involving thermal properties of 
packaging materials 

4. Solve problems involving results of reliability 
testing 

 
 

• Assessment of Examinations- Item analysis on test 
items: 70% of the students will supply the correct 
answer. 

• Assessment of assignments using a rubric with 
students’ success benchmark at 70% average. 

• Assessment of laboratory exercises using a rubric 
with students’ benchmark at 70% average. Safety 
practices will be observed during lab. 

Psychomotor:  
5. Create MEMS packages in a clean environment. 
6. Create an assembled packaged MEMS device. 

 
• Assessment of laboratory exercises using a rubric 

with students’ benchmark at 70% average. Safety 
practices will be observed during lab. 

Affective: 
7. Recognize the importance of customer 

requirements in product packaging and assembly. 

 
• Assessment of laboratory exercises using a rubric 

with students’ benchmark at 70% average. Safety 
practices will be observed during lab. 

 
GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT  

 
Core course outcomes*: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

 

General Education Outcomes Corresponding Course Outcomes 
In1:  Critical Thinking:  Employ 
critical thinking skills in addressing 
issues and problems. 

#1 – 7 

c3:  Natural Science:  Apply 
scientific concepts and methods of 
inquiry. 
 

3, 4 

c2:  Mathematics:  Utilize college 
mathematics to solve problems. 

3, 4 

 
*Large “C” = core course;  Small “c” = significant course component but not a core course. 
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SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
Lectures: Explanation of concepts and applications 
Demonstration: Presentation of analysis techniques  
Lab Exercises: Conducting lab experiments and writing technical reports 

GRADING PROCEDURES:  (Include % towards course grade) 

Laboratory Exercises 25 – 30 % 
Assignments / Quizzes / Exams 50 – 60 % 
Final Exam  15 – 20 % 

MISCELLANEOUS:  (Check if applies) 
Add “G” for International Course (at least 30% of content references outside of U.S.) 

TRANSFER MODULE:  General Education Transfer Credit – refer to Appendix D on CCI site 
(Check the one that applies) 
  X None 

Oral and Written Communication 
Mathematics and Data Analysis 

Natural Sciences, Technology, Innovation 
Social and Behavior Science 
Arts, Humanities, Culture and Diversity 

TRANSFER ASSURANCE GUIDE AND CAREER TECHNICAL CREDIT TRANSFER: 
(Check if applies and enter appropriate articulation code) 

     Add to TAG/Ohio Articulation Number (OAN): 
(Program non-technical subject transfer credit – refer to Appendix E on CCI site)

     Add to CTAG/Career Technical Articulation Number (CTAN): 
(Program technical content transfer credit – refer to Appendix F on CCI site) 

COURSE INVENTORY:  (State Share of Instruction Subsidy – refer to Appendix G on CCI site) 
Classification of Instructional Programs 
(CIP) http://nces.ed.gov/ipeds/cipcode/search.aspx?y=55 Field of study (CIP) code: 15.9999 

Course Level 
http://www.regents.ohio.gov/heinew/ci/documentation/Course-
Inventory-Expert-System_04-27-2012.pdf 

Course level code: T 
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COLLEGE READINESS REQUIREMENT:   

(Does student need to be college-ready in the English or Reading for entry into course?) 
Content Area Yes No 

English (E)  X 
Reading (R)  X 

 
(What college-ready level of Math would be needed for entry into course?) 

Math (M) Placement level:  None 
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE:  (Check if applicable) 
• Oscilloscope, digital and analog multi-meters, and function generators 
• MEMS prototyping equipment  
• MEMS components  
• MEMS design and simulation software installed on a personal computer  
 

 Library/Learning Resource Review (Complete form for new or renumbered courses.) 
 IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
 Facilities Planning Resource Review (Complete Facility form if special facilities are needed.) 

 
 
Course Approved Date: November 2013 
 

Criterion 4 - Page 121



 
C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S  

 
L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

  

DIVISION:  Engineering  & Information 
Technologies  

COURSE TITLE:  Micro-Fabrication Processing 

 COURSE NUMBER:  MEMS 211 
  Contact 

Hours/Week 
   

Weight   

ILUs     
 

LECTURE/ 
RECITATION 

 

 

= 
 

2  
X 

 

LECTURE/ 
RECITATION 

 

(1.0) 
 

= 
 

2     

 

LAB 
 

 

= 
 

  
X 

 

LAB 
 

(0.85) 
 

= 
 

1.7     
 

CLINICAL 
 

 

= 
 

2  
X 

 

CLINICAL 
 

(1.0) 
 

= 
 

     

*  

= 
  *   

=      

TOTAL 
CONTACT 

HOURS: 

 

= 
 

4 
 

  
TOTAL COURSE ILUs 

 

 
= 

 
3.7 

  
CREDIT HOURS: 

 
= 

 
3 

   

IS THERE A SEPARATELY SCHEDULED LAB: Yes 
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 
 

SPECIAL FACILITIES:  MEMS Cleanroom 
  
 START YEAR/SEMESTER:  Fall 2013 2014 
 

PREREQUISITE:  MTHM 121, MEMS 132 
(Please indicate course/s that must be taken before this course.)  
 

COREQUISITE:  None 
(Please indicate course/s that must be taken with this course.) 
 

CONCURRENT:  None 
(Please indicate course/s that must be taken before or with this course.) 
 

CATALOG DESCRIPTION: 
The course focuses on microelectronic mechanical systems (MEMS) surface and bulk fabrication 
processes including photolithography, wet and dry anisotropic and isotropic etch, thin film deposition 
methods, and process interaction with materials.  An introduction to fabrication process control, 
characterization and development principles with design of experiments and metrology theory will also 
be covered.  Lab required.  (A special fee will be assessed.) Prerequisite: MTHM 121, MEMS 132 (In1, 
In5) 
 
REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Materials/documentation provided by the instructor from a variety of current sources. 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• Clean Room Procedures
• Chemical Safety
• Introduction to MEMS materials
• MEMS Processing Methods

o Cleaning/Wafer Preparation
o Photolithography
o Etch

 Chemical wet etch
 Plasma dry etch

o Thin Film Deposition
• Introduction to Process Control
• Introduction to Design of Experiments

COURSE OUTCOMES & ASSESSMENT: Tools, Methods, and Expected Results 

Outcomes - Cognitive, Affective, 
Psychomotor Most courses will address all three domains.
In the instance when only two domains are addressed, include a 
justification in the Division cover letter.

Suggested Assessment Method(s)  
The use of benchmarks, standards, criteria, or success 
indicators are to be identified as appropriate to individual 
courses. NOTE: When benchmarks are not used, please add 
justification in the Division cover letter. 

Cognitive: 
1. Explain chemical safety procedures used in a micro-

fabrication facility
2. Explain features of different micro-fabrication

processes
3. Explain the role of statistics in micro-fabrication

processes
4. Apply trigonometry to determine etch depth.
5. Solve problems involving dosage during lithography

processes.
6. Solve problems involving film thickness, deposition

rate, and film stress.

• Assessment of Examinations- Item analysis on test
items: 70% of the students will supply the correct
answer.

• Assessment of assignments using a rubric with
students’ success benchmark at 70% average.

• Assessment of laboratory exercises using a rubric
with students’ benchmark at 70% average. Safety
practices will be observed during lab.

• Assessment of Examinations- Item analysis on test
items: 70% of the students will supply the correct
answer.

• Assessment of assignments using a rubric with
students’ success benchmark at 70% average.

• Assessment of laboratory exercises using a rubric
with students’ benchmark at 70% average. Safety
practices will be observed during lab.

Psychomotor: 
7. Manipulating micro-fabrication tools in a clean room

setting

• Assessment of laboratory exercises using a rubric
with students’ benchmark at 70% average. Safety
practices will be observed during lab.

Affective: 
8. Recognize the importance of customer requirements

when designing and fabricating micro-system
devices.

• Assessment of laboratory exercises using a rubric
with students’ benchmark at 70% average. Safety
practices will be observed during lab.
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GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT  
 
Core course outcomes*: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

 

General Education Outcomes Corresponding Course Outcomes 
In1:  Critical Thinking:  Employ 
critical thinking skills in addressing 
issues and problems. 

1 –8 

In5:  Health:  Identify behaviors that 
promote health of the individual. 
 

1 

c1:  English:  Demonstrate logical 
organization, coherent thinking, and 
precision in writing.  Not a core 
course. 

1, 2, 3 

c2:  Mathematics:  Utilize college 
mathematics to solve problems.  Not a 
core course. 

4, 5, 6 

c3:  Natural Science:  Apply 
scientific concepts and methods of 
inquiry.  Not a core course. 

1, 2, 5, 6 

 
*Large “C” = core course;  Small “c” = significant course component but not a core course. 
 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
Lectures: Explanation of concepts and applications 
Demonstration: Presentation of analysis techniques     
Lab Exercises: Conducting lab experiments and writing technical reports 

 
GRADING PROCEDURES:  (Include % towards course grade) 

Laboratory Exercises   25 – 30 % 
Assignments / Quizzes / Exams 50 – 60 % 
Final Exam    15 – 20 % 
 
MISCELLANEOUS:  (Check if applies) 

  Add “G” for International Course (at least 30% of content references outside of U.S.) 
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TRANSFER MODULE:  General Education Transfer Credit – refer to Appendix D on CCI site 
(Check the one that applies) 
  X None 

 Oral and Written Communication 
 Mathematics and Data Analysis 

 Natural Sciences, Technology, Innovation 
 Social and Behavior Science 
 Arts, Humanities, Culture and Diversity 

 
 
TRANSFER ASSURANCE GUIDE AND CAREER TECHNICAL CREDIT TRANSFER: 
(Check if applies and enter appropriate articulation code) 
 

     Add to TAG/Ohio Articulation Number (OAN):  
(Program non-technical subject transfer credit – refer to Appendix E on CCI site) 

 

     Add to CTAG/Career Technical Articulation Number (CTAN):   
(Program technical content transfer credit – refer to Appendix F on CCI site) 

 
COURSE INVENTORY:  (State Share of Instruction Subsidy – refer to Appendix G on CCI site) 
Classification of Instructional Programs (CIP) 
http://nces.ed.gov/ipeds/cipcode/search.aspx?y=55 Field of study (CIP) code: 15.9999 

Course Level 
http://www.regents.ohio.gov/heinew/ci/documentation/Course-
Inventory-Expert-System_04-27-2012.pdf 

Course level code: T 
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COLLEGE READINESS REQUIREMENT:   
(Does student need to be college-ready in the English or Reading for entry into course?) 

Content Area Yes No 
English (E) X 
Reading (R) X 

(What college-ready level of Math would be needed for entry into course?) 
Math (M) Placement level:  None 

OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE:  (Check if applicable) 
Library/Learning Resource Review (Complete form for new or renumbered courses.) 
IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
Facilities Planning Resource Review (Complete Facility form if special facilities are needed.) 

Course Approved Date: February 2013; November 2013 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

DIVISION: Engineering & Information 
Technologies  

COURSE TITLE:  Micro-System Capstone 
Project 
COURSE NUMBER:  MEMS 221 

Contact 
Hours/Week Weight ILUs 

LECTURE/ 
RECITATION 

= 2 X LECTURE/ 
RECITATION 

(1.0) = 2 

LAB = 2 X LAB (0.85) = 1.7 

CLINICAL = X CLINICAL (1.0) = 

* = * = 
TOTAL 

CONTACT 
HOURS: 

= 4 TOTAL COURSE ILUs = 3.7 CREDIT HOURS: = 3 

IS THERE A SEPARATELY SCHEDULED LAB: Yes 
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 

SPECIAL FACILITIES:  MEMS Cleanroom 

START YEAR/SEMESTER:  Fall 2014 

PREREQUISITE:  MEMS 211,  ELCT 111 
(Please indicate course/s that must be taken before this course.)  

COREQUISITE:  None 
(Please indicate course/s that must be taken with this course.) 

CONCURRENT:  None 
(Please indicate course/s that must be taken before or with this course.) 

CATALOG DESCRIPTION: 
This course is a capstone project built upon the previous MEMS classes. The student will design a 
device which will then be packaged and reproduced within the MEMS cleanroom demonstrating the 
student’s ability to manufacture two identical fully functional circuits with starting components, devices, 
and final circuit requirements chosen by the instructor.  Lab required.  (A special fee will be assessed.) 
Prerequisite: MEMS 211, ELCT 111 (In1) 

REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Materials/documentation  provided by the instructor from a variety of current sources. 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• MEMS Packaging

o Chip selection
o Die attachment
o Wirebonding
o Encapsulation

• Circuit Design
o Materials
o CADD design
o PCB design
o Thick Film Design
o Component types

• Test Equipment
o Electrical Testing at Temperature

• Final Report & Report Presentation

COURSE OUTCOMES & ASSESSMENT: Tools, Methods, and Expected Results 

Outcomes - Cognitive, Affective, 
Psychomotor Most courses will address all three domains.
In the instance when only two domains are addressed, include a 
justification in the Division cover letter.

Suggested Assessment Method(s)  
The use of benchmarks, standards, criteria, or success 
indicators are to be identified as appropriate to individual 
courses. NOTE: When benchmarks are not used, please add 
justification in the Division cover letter.

Cognitive: 
1. Explain critical elements of design at the micro-

system level.
2. Explain different mechanical and electrical

components commonly used in sensors.

• Assessment of Examinations- Item analysis on test
items: 70% of the students will supply the correct
answer.

• Assessment of assignments using a rubric with
students’ success benchmark at 70% average.

• Assessment of laboratory exercises using a rubric
with students’ benchmark at 70% average. Safety
practices will be observed during lab.

3. Solve problems involving diaphragm deflection
and electrical response.

4. Solve problems involving cantilever frequency and
electrical response.

• Assessment of Examinations- Item analysis on test
items: 70% of the students will supply the correct
answer.

• Assessment of assignments using a rubric with
students’ success benchmark at 70% average.

• Assessment of laboratory exercises using a rubric
with students’ benchmark at 70% average. Safety
practices will be observed during lab.

Psychomotor: 
5. Create MEMS components from design drawings.
6. Create assemblies and parts lists.

• Assessment of laboratory exercises using a rubric
with students’ benchmark at 70% average. Safety
practices will be observed during lab.

Affective: 
7. Recognize the importance of customer

requirements when determining the micro-
fabrication processes needed for the micro-system
design.

• Assessment of Examinations- Item analysis on test
items: 70% of the students will supply the correct
answer.

• Assessment of laboratory exercises using a rubric
with students’ benchmark at 70% average. Safety
practices will be observed during lab.
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GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT 
Core course outcomes*: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

General Education Outcomes Corresponding Course Outcomes 
In1:  Critical Thinking:  Employ 
critical thinking skills in addressing 
issues and problems. 

1-7

C2:  Mathematics:  Utilize college 
mathematics to solve problems. 

3, 4 

C3:  Natural Science:  Apply 
scientific concepts and methods of 
inquiry. 

3, 4 

*Large “C” = core course;  Small “c” = significant course component but not a core course. 

SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
• Use of computer lab with MEMS CAD software to create MEMS components.
• Classroom lecture, demonstration, discussion and on-line activities emphasizing the understanding

of MEMS component design principles.

GRADING PROCEDURES:  (Include % towards course grade) 

Project Updates 25 – 30 % 
Final Project and Report 50 – 60 % 
Final Exam  15 – 20 % 

MISCELLANEOUS:  (Check if applies) 
Add “G” for International Course (at least 30% of content references outside of U.S.) 

TRANSFER MODULE:  General Education Transfer Credit – refer to Appendix D on CCI site 
(Check the one that applies) 
  X None 

Oral and Written Communication 
Mathematics and Data Analysis 

Natural Sciences, Technology, Innovation 
Social and Behavior Science 
Arts, Humanities, Culture and Diversity 
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TRANSFER ASSURANCE GUIDE AND CAREER TECHNICAL CREDIT TRANSFER: 
(Check if applies and enter appropriate articulation code) 

     Add to TAG/Ohio Articulation Number (OAN): 
(Program non-technical subject transfer credit – refer to Appendix E on CCI site)

     Add to CTAG/Career Technical Articulation Number (CTAN): 
(Program technical content transfer credit – refer to Appendix F on CCI site) 

COURSE INVENTORY:  (State Share of Instruction Subsidy – refer to Appendix G on CCI site) 
Classification of Instructional Programs 
(CIP) http://nces.ed.gov/ipeds/cipcode/search.aspx?y=55 Field of study (CIP) code: 15.9999 

Course Level 
http://www.regents.ohio.gov/heinew/ci/documentation/Course-
Inventory-Expert-System_04-27-2012.pdf 

Course level code: T 
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COLLEGE READINESS REQUIREMENT:  
(Does student need to be college-ready in the English or Reading for entry into course?) 

Content Area Yes No 
English (E) X 
Reading (R) X 

(What college-ready level of Math would be needed for entry into course?) 
Math (M) Placement level:  None 

OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE:  (Check if applicable) 
• MEMS design and simulation software installed on a personal computer

Library/Learning Resource Review (Complete form for new or renumbered courses.)
IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
Facilities Planning Resource Review (Complete Facility form if special facilities are needed.) 

Course Approved Date: November 2013 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

DIVISION:  COURSE TITLE:  Work Based Learning 
COURSE NUMBER:  MEMS 287 

Contact 
Hours/Week Weight ILUs 

LECTURE/ 
RECITATION 

= X LECTURE/ 
RECITATION 

(1.0) = 

LAB = X LAB (0.85) = 

CLINICAL = X CLINICAL (1.0) = 

* = *.30 per 
student 

= .30 
TOTAL 

CONTACT 
HOURS: 

= 10-30 TOTAL COURSE ILUs = .30 CREDIT 
HOURS: 

= 1-3

IS THERE A SEPARATELY SCHEDULED LAB: No 
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 

SPECIAL FACILITIES:  Business/Work Site 

START YEAR/SEMESTER:  2018/Fall 

PREREQUISITE:   
A student must be pursuing a degree seeking program at LCCC; have completed 12 semester hours 
with a minimum of six semester hours in the discipline of placements; have a minimum GPA of 2.5 
in the discipline and a 2.0 overall GPA; or have divisional approval, Offered Summer, Fall, and 
Spring Semesters.  
COREQUISITE:  None 

CONCURRENT:  None 

CATALOG DESCRIPTION: 

This course provides supervised, paid work experience with approved employer(s) in an area 
related to the student’s program. Emphasis is placed on integrating prior or concurrent classroom 
learning with work experience through career readiness competencies. Students will be able to 
evaluate career selection and satisfactorily demonstrate work-related competencies.  (IN1, IN2, 
IN3, IN4, IN5) 

REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Work-Based Learning Handbook 
Site- and Topic-specific materials may be selected 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
Orientation and review of requirements and responsibilities  
Preparation of course goals and objectives with the help of faculty/college personnel and the 
site supervisor 
Workplace expectations and requirements 
Safety expectations 
Evaluation of performance 

 
 
COURSE OUTCOMES & ASSESSMENT: Tools, Methods, and Expected Results 

Cognitive  
 

1. Utilize practical experience in the day-
to-day operations of a business related to 
the student’s program of study. 
 

 
• Supervisor evaluation with expected 

student performance level of 70% or 
higher or as designated by the program 
of study. 

• Student evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

2. Articulate one’s skills, strengths, 
knowledge, and experiences relevant to 
the position desired and career goals. 

• Final student report with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

• Updated resume with expected student 
performance level of 70% or higher or 
as designated by the program of study. 
 

3. Demonstrate how theoretical learning is 
related to practical work. 

• Reflection question from weekly log 
with expected student performance 
level of 70% or higher or as 
designated by the program of study. 

 
4. Exercise sound reasoning to analyze 

issues, make decisions, and overcome 
problems. 

 

• Reflection question from weekly log 
with expected student performance 
level of 70% or higher or as 
designated by the program of study . 

• Supervisor evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

• Student evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

5. Articulate thoughts and ideas clearly 
and effectively in written and oral 

• Final student report with expected 
student performance level of 70% or 
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forms. higher or as designated by the program 
of study. 

6. Leverage existing technologies
ethically and efficiently to solve
problems, complete tasks, and
accomplish goals.

• Reflection question from weekly log
with expected student performance
level of 70% or higher or as
designated by the program of study.

7. Reflect on issue of work life balance to
effectively prioritize personal and
professional obligations .

• Reflection question from weekly log
with expected student performance
level of 70% or higher or as
designated by the program of study.

Psychomotor 
8. Demonstrate work skills in the assigned

area ______________ related to the
student’s program of study.

• Supervisor evaluation with expected
student performance level of 70% or
higher or as designated by the program
of study.

• Student evaluation with expected
student performance level of 70% or
higher or as designated by the program
of study.

9. Follow workplace expectations of
attendance, punctuality, dress, and
behavior.

• Supervisor evaluation with expected
student performance level of 70% or
higher or as designated by the program
of study.

• Student evaluation with expected
student performance level of 70% or
higher or as designated by the program
of study .

Affective 

10. Recognize how others leverage
strengths and use interpersonal skills
to achieve common goals.

• Reflection question from weekly log
with expected student performance
level of 70% or higher or as
designated by the program of study.

11. Value, respect, and learn from diverse
cultures, races, ages, genders, sexual
orientations, and religions which are
represented in this particular
workplace.

• Reflection question from weekly log
with expected student performance
level of 70% or higher or as
designated by the program of study.

• Supervisor evaluation with expected
student performance level of 70% or
higher or as designated by the program
of study.

• Student evaluation with expected
student performance level of 70% or
higher or as designated by the program
of study.
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GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

General Education Outcomes Corresponding Course Outcomes 
In1 1, 2, 3, 4, 6 
In2 5, 8, 9 
In3 11 
In4 10 
In5 7 

SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
The Faculty Advisor with the support of Career Services will serve as a point of contact for 
students during their Work Base Learning experience. The students will spend the required 
number of hours at the work site taking an active part in the day-to-day operations of the work 
site.  The level of responsibility given the student should increase as the student’s performance 
and confidence dictate. 

Additional instructional methods: 
• The student will prepare course goals and objectives with the help of college personnel

and the site supervisor.
• The student will maintain a weekly work experience log book which tracks hours worked

and reflections on the experience.
• Supervising college personnel will visit student’s workplace for a conference with the

student and his/her site supervisor.
• The student will submit a comprehensive final report, product, or portfolio on his/her

work experience to college personnel for summative evaluation.
• The student will submit an updated resume that includes the internship experience to

college personnel for review.
• Student will complete an exit interview with supervising college personnel and the site

supervisor and submit an evaluation which incorporates career readiness competencies.
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GRADING PROCEDURES:  (Include % towards course grade) 

Assignment Percentage of Grade 
Weekly Work Log Reflection Assignments 30% 
Final Project/Summary Reflection 30% 
Supervisor Evaluation 30% 
Student Self-Evaluation 5% 
Updated Resume 5% 

MISCELLANEOUS:  (Check if applies) 
Add “G” for International Course (at least 30% of content references outside of U.S.) 

TRANSFER MODULE:  General Education Transfer Credit – refer to Appendix D on CCI site 
(Check the one that applies) 

None 
English Composition & Oral 
Communication 
Mathematics, Statistics, & Logic 

Natural Sciences 
Social & Behavioral Sciences 
Arts & Humanities 

EXPERIENTIAL LEARNING COMPONENT:  (Check the one that applies) – refer to Appendix 
K on CCI site  

None 
Clinical Experience (E1) 
Co-op (E2) 
Fieldwork/Work-based learning (E3) 
Internship (E4)

Practicum (E5) 
Service Learning (E6) 
Student Teaching (E7) 
Other (E8)  

TRANSFER ASSURANCE GUIDE AND CAREER TECHNICAL CREDIT TRANSFER: 
(Check if applies and enter appropriate articulation code) 

     Add to TAG/Ohio Articulation Number (OAN): 
(Program non-technical subject transfer credit – refer to Appendix E on CCI site)

     Add to CTAG/Career Technical Articulation Number (CTAN): 
(Program technical content transfer credit – refer to Appendix F on CCI site) 

COURSE INVENTORY:  (State Share of Instruction Subsidy – refer to Appendix G on CCI site) 
Classification of Instructional Programs 
(CIP) http://nces.ed.gov/ipeds/cipcode/search.aspx?y=55 Field of study (CIP) code:  Subject Specific 

Course Level 
http://www.regents.ohio.gov/heinew/ci/documentation/Course-
Inventory-Expert-System_04-27-2012.pdf 

Course level code:  B 

COLLEGE READINESS REQUIREMENT:  
(Does student need to be college-ready in the English or Reading for entry into course?) 
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Content Area Yes No 
English (E)   
Reading (R)   

 
(What college-ready level of Math would be needed for entry into course?) 

Math (M) Placement level:   
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE:  (Check if applicable) 

 Library/Learning Resource Review (Complete form for new or renumbered courses.) 
 IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
 Facilities Planning Resource Review (Complete Facility form if special facilities are needed.) 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

DIVISION:  COURSE TITLE:  Work Based Learning 
COURSE NUMBER:  MEMS 288 

Contact 
Hours/Week Weight ILUs 

LECTURE/ 
RECITATION 

= X LECTURE/ 
RECITATION 

(1.0) = 

LAB = X LAB (0.85) = 

CLINICAL = X CLINICAL (1.0) = 

* = *.30 per 
student 

= .30 
TOTAL 

CONTACT 
HOURS: 

= 10-30 TOTAL COURSE ILUs = .30 CREDIT 
HOURS: 

= 1-3

IS THERE A SEPARATELY SCHEDULED LAB: No 
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 

SPECIAL FACILITIES:  Business/Work Site 

START YEAR/SEMESTER:  2018/Fall 

PREREQUISITE:  MEMS 287  

COREQUISITE:  None 

CONCURRENT:  None 

CATALOG DESCRIPTION: 

Building on prior Work Based Learning experience(s), this course provides supervised, paid 
work experience with approved employer(s) in an area related to the student’s program. 
Emphasis is placed on integrating prior or concurrent classroom learning with work experience 
through career readiness competencies. Students will be able to evaluate career selection and 
satisfactorily demonstrate work-related competencies. (IN1, IN2, IN3, IN4, IN5) 
Prerequisite: MEMS 287 

REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Work-Based Learning Handbook 
Site- and Topic-specific materials may be selected 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
Orientation and review of requirements and responsibilities  
Preparation of course goals and objectives with the help of faculty/college personnel and the 
site supervisor which reflect increasing complexity of WBL experience 

Workplace expectations and requirements 
Safety expectations 
Evaluation of performance 

COURSE OUTCOMES & ASSESSMENT: Tools, Methods, and Expected Results 

Cognitive 

1. Utilize practical experience in the day-
to-day operations of a business related to
the student’s program of study.

• Supervisor evaluation with expected
student performance level of 70% or
higher or as designated by the program
of study.

• Student evaluation with expected
student performance level of 70% or
higher or as designated by the program
of study.

2. Articulate one’s skills, strengths,
knowledge, and experiences relevant to
the position desired and career goals.

• Final student report with expected
student performance level of 70% or
higher or as designated by the program
of study.

• Updated resume with expected student
performance level of 70% or higher or
as designated by the program of study.

3. Demonstrate how theoretical learning is
related to practical work.

• Reflection question from weekly log
with expected student performance
level of 70% or higher or as
designated by the program of study.

4. Exercise sound reasoning to analyze
issues, make decisions, and overcome
problems.

• Reflection question from weekly log
with expected student performance
level of 70% or higher or as
designated by the program of study .

• Supervisor evaluation with expected
student performance level of 70% or
higher or as designated by the program
of study.

• Student evaluation with expected
student performance level of 70% or
higher or as designated by the program
of study.

5. Articulate thoughts and ideas clearly
and effectively in written and oral

• Final student report with expected
student performance level of 70% or
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forms. 
 

higher or as designated by the program 
of study. 

6. Leverage existing technologies 
ethically and efficiently to solve 
problems, complete tasks, and 
accomplish goals.  

• Reflection question from weekly log 
with expected student performance 
level of 70% or higher or as 
designated by the program of study. 

7. Reflect on issue of work life balance to 
effectively prioritize personal and 
professional obligations . 

• Reflection question from weekly log 
with expected student performance 
level of 70% or higher or as 
designated by the program of study. 

Psychomotor  
 

8. Demonstrate work skills in the assigned 
area related to the student’s program of 
study. 
 

• Supervisor evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

• Student evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

9. Follow workplace expectations of 
attendance, punctuality, dress, and 
behavior. 

• Supervisor evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

• Student evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study . 

Affective  
10. Recognize how others leverage 

strengths and use interpersonal skills 
to achieve common goals. 

• Reflection question from weekly log 
with expected student performance 
level of 70% or higher or as 
designated by the program of study. 

11. Demonstrate openness, inclusiveness, 
sensitivity, and the ability to interact 
respectfully with supervisor and other 
employees and understand 
individuals’ differences. 

• Reflection question from weekly log 
with expected student performance 
level of 70% or higher or as 
designated by the program of study. 

• Supervisor evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

• Student evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

 
GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT  
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Core course outcomes: 
C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

General Education Outcomes Corresponding Course Outcomes 
In1 1, 2, 3, 4, 6 
In2 5, 8, 9 
In3 11 
In4 10 
In5 7 

SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 

The Faculty Advisor with the support of Career Services will serve as a point of contact for 
students during their Work Base Learning experience. The students will spend the required 
number of hours at the work site taking an active part in the day-to-day operations of the work 
site.  The level of responsibility given the student should increase as the student’s performance 
and confidence dictate. 

Additional instructional methods: 
• The student will prepare course goals and objectives with the help of college personnel

and the site supervisor.
• The student will maintain a weekly work experience log book which tracks hours worked

and reflections on the experience.
• Supervising college personnel will visit student’s workplace for a conference with the

student and his/her site supervisor.
• The student will submit a comprehensive final report, product, or portfolio on his/her

work experience to college personnel for summative evaluation.
• The student will submit an updated resume that includes the internship experience to

college personnel for review.
• Student will complete an exit interview with supervising college personnel and the site

supervisor and submit an evaluation which incorporates career readiness competencies.

GRADING PROCEDURES:  (Include % towards course grade) 

Assignment Percentage of Grade 
Weekly Work Log Reflection Assignments 30% 
Final Project/Summary Reflection 30% 
Supervisor Evaluation 30% 
Student Self-Evaluation 5% 
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Updated Resume 5% 
 
 
 
 
 
MISCELLANEOUS:  (Check if applies) 

  Add “G” for International Course (at least 30% of content references outside of U.S.) 
 
TRANSFER MODULE:  General Education Transfer Credit – refer to Appendix D on CCI site 
(Check the one that applies) 

 None 
 English Composition & Oral 

Communication 
 Mathematics, Statistics, & Logic 

 Natural Sciences 
 Social & Behavioral Sciences 
 Arts & Humanities 

 
EXPERIENTIAL LEARNING COMPONENT:  (Check the one that applies) – refer to Appendix 
K on CCI site  

 None 
 Clinical Experience (E1) 
 Co-op (E2) 
 Fieldwork/Work-based learning (E3) 

   Internship (E4)

 Practicum (E5) 
 Service Learning (E6) 
 Student Teaching (E7) 
 Other (E8)   

 

TRANSFER ASSURANCE GUIDE AND CAREER TECHNICAL CREDIT TRANSFER: 
(Check if applies and enter appropriate articulation code) 
 

     Add to TAG/Ohio Articulation Number (OAN):  
(Program non-technical subject transfer credit – refer to Appendix E on CCI site) 

 

     Add to CTAG/Career Technical Articulation Number (CTAN):   
(Program technical content transfer credit – refer to Appendix F on CCI site) 

 
 

COURSE INVENTORY:  (State Share of Instruction Subsidy – refer to Appendix G on CCI site) 
Classification of Instructional Programs 
(CIP) http://nces.ed.gov/ipeds/cipcode/search.aspx?y=55 Field of study (CIP) code:  Subject Specific 

Course Level 
http://www.regents.ohio.gov/heinew/ci/documentation/Course-
Inventory-Expert-System_04-27-2012.pdf 

Course level code:  B 
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COLLEGE READINESS REQUIREMENT:   
(Does student need to be college-ready in the English or Reading for entry into course?) 

Content Area Yes No 
English (E) x  
Reading (R) x  

 
(What college-ready level of Math would be needed for entry into course?) 

Math (M) Placement level:   
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE:  (Check if applicable) 

 Library/Learning Resource Review (Complete form for new or renumbered courses.) 
 IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
 Facilities Planning Resource Review (Complete Facility form if special facilities are needed.) 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

DIVISION:  Engineering, Business and 
Information Technologies 

COURSE TITLE:  PCB and Flex Design 

COURSE NUMBER:  MEMS 311 
Contact 

Hours/Week Weight ILUs 

LECTURE/ 
RECITATION 

= 2 X LECTURE/ 
RECITATION 

(1.0) = 2 

LAB = 2 X LAB (0.85) = 1.7 

CLINICAL = X CLINICAL (1.0) = 

* = * = 
TOTAL 

CONTACT 
HOURS: 

= 4 TOTAL COURSE ILUs = 3.7 CREDIT HOURS: = 3 

IS THERE A SEPARATELY SCHEDULED LAB: Yes 
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 

SPECIAL FACILITIES:  Microelectronics Manufacturing Laboratory 

START YEAR/SEMESTER:  2018 Fall 

PREREQUISITE:  TECN 111 
(Please indicate course/s that must be taken before this course.)  

COREQUISITE:  None 
(Please indicate course/s that must be taken with this course.) 

CONCURRENT:  CADD 111 & MEMS 122 
(Please indicate course/s that must be taken before or with this course.) 

CATALOG DESCRIPTION: This course introduces the student to the fundamental concepts 
of Printed Circuit Board (PCB) construction and design using typical PCB design, simulation, 
and implementation software. Topics include design based in general rigid fiberglass based PCB 
materials, flexible substrate PCB materials, circuit schematic implementation, revision 
documentation, bill of materials (BOM) generation with cost-control, layout with comparison of 
electronic design vs. physical design, multilayer auto-router, GBR file generation, and time 
management for purchase, Laboratory required. (A special fee will be assessed.)  (In1, In2, c1, 
c2) Prerequisite: TECN 111 and Previous or concurrent enrollment in CADD 111 & MEMS 122 

REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Lasky, Ronald (2014) Handbook of Electronic Assembly and a Guide to SMTA Certification, 
(SMTA) ISBN 9780988887312 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 

• Multilayer and single-layer rigid vs. flexible substrate design and design constraints
• Circuit schematic implementation and testing
• Quality revision control documentation in ISO9001
• Generation of Bill of Materials (BOM) with management of cost vs. lead time vs. verification time
• Layout

o Component sizing as small as 0201 and 10005 package connector sizes
o Design to electronic functionality vs. design to physical placement
o Methods of testing and verification of assembled design
o Single layer and multi-layer trace routing
o Auto-routing
o GBR file generation

• Pad Finishes – Pb, RoHS, ENIG, ENEPIG

COURSE OUTCOMES & ASSESSMENT: Tools, Methods, and Expected Results 

Outcomes - Cognitive, Affective, 
Psychomotor Most courses will address all three domains.
In the instance when only two domains are addressed, include a 
justification in the Division cover letter.

Suggested Assessment Method(s)  
The use of benchmarks, standards, criteria, or success 
indicators are to be identified as appropriate to individual 
courses. NOTE: When benchmarks are not used, please add 
justification in the Division cover letter.

Cognitive: 
1. Use PCB design software to create and

simulate electrical schematics, generate bill
of materials, and design multilayer 2D and
3D layouts

2. Design layout to constraints both in
electrical and geometric tolerances.

3. Create designs within a quality revision
control system and GD&T drawings.

• Assessment of Examinations- Item analysis on
test items: 70% of the students will supply the
correct answer.

• Assessment of assignments using a rubric with
students’ success benchmark at 70% average.

• Assessment of laboratory exercises using a
rubric with students’ benchmark at 70%
average. Safety practices will be observed
during lab.

Psychomotor: 
4. Apply annotation & dimensions to describe

PCB layouts

5. Apply annotations & designations from
electrical schematic to BOM and layout

6. Use a microscope to measure already-
manufactured PCB to be used as a design
standard

• Evaluation of laboratory exercises and
tests with expected student performance
level of 70% or higher.

• Evaluation of laboratory exercises and
tests with expected student performance
level of 70% or higher.

• Evaluation of laboratory exercises and
tests with expected student performance
level of 70% or higher.

Affective: 
7. Appreciate the design of a PCB for on-time

delivery, lead time, component verification,
and cost.

• Evaluation of laboratory exercises and
tests with expected student performance
level of 70% or higher.
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GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT  

 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

 

General Education Outcomes Corresponding Course Outcomes 
In1:  Critical Thinking:  Employ 
critical thinking skills in addressing 
issues and problems. 

#1 – 7 

In2:  Communication:  Demonstrate 
competence in verbal and nonverbal 
communication. 

#4 – 5, 7   

c2:  Mathematics:  Utilize college 
mathematics to solve problems. 

#1 – 3, 6 

c3:  Natural Science:  Apply 
scientific concepts and methods of 
inquiry. 

#1 – 3, 6 

 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
 
Lecture and Lab activities 
 
GRADING PROCEDURES:  (Include % towards course grade) 
 
Laboratory Exercises   40 % 
Assignments / Quizzes / Exams 40 % 
Final Exam    20 % 
 
MISCELLANEOUS:  (Check if applies) 

  Add “G” for International Course (at least 30% of content references outside of U.S.) 
 
TRANSFER MODULE:  General Education Transfer Credit – refer to Appendix D on CCI site 
(Check the one that applies) 

 None 
 English Composition & Oral 

Communication 
 Mathematics, Statistics, & Logic 

 Natural Sciences 
 Social & Behavioral Sciences 
 Arts & Humanities 

 
 
 
 

Criterion 4 - Page 146



EXPERIENTIAL LEARNING COMPONENT:  (Check the one that applies) – refer to Appendix 
K on CCI site  

None 
Clinical Experience (E1) 
Co-op (E2) 
Fieldwork/Work-based learning (E3) 
Internship (E4)

Practicum (E5) 
Service Learning (E6) 
Student Teaching (E7) 
Other (E8)  

TRANSFER ASSURANCE GUIDE AND CAREER TECHNICAL CREDIT TRANSFER: 
(Check if applies and enter appropriate articulation code) 

     Add to TAG/Ohio Articulation Number (OAN): 
(Program non-technical subject transfer credit – refer to Appendix E on CCI site)

     Add to CTAG/Career Technical Articulation Number (CTAN): 
(Program technical content transfer credit – refer to Appendix F on CCI site) 

COURSE INVENTORY:  (State Share of Instruction Subsidy – refer to Appendix G on CCI site) 
Classification of Instructional Programs (CIP) 
http://nces.ed.gov/ipeds/cipcode/search.aspx?y=55

Field of study (CIP) code: 15.0399 
Course Level 
http://www.regents.ohio.gov/heinew/ci/documentation/Course-
Inventory-Expert-System_04-27-2012.pdf 

Course level code: B 

COLLEGE READINESS REQUIREMENT:  
(Does student need to be college-ready in the English or Reading for entry into course?) 

Content Area Yes No 
English (E) X 
Reading (R) X 

(What college-ready level of Math would be needed for entry into course?) 
Math (M) Placement level:  None needed 

OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE:  (Check if applicable) 
Library/Learning Resource Review (Complete form for new or renumbered courses.) 
IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
Facilities Planning Resource Review (Complete Facility form if special facilities are needed.) 

Course Approved Date: CC approval January 2018 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

DIVISION:  Engineering, Business and 
Information Technologies 

COURSE TITLE:  PCB Assembly 

COURSE NUMBER:  MEMS 321 
Contact 

Hours/Week Weight ILUs 

LECTURE/ 
RECITATION 

= 2 X LECTURE/ 
RECITATION 

(1.0) = 2 

LAB = 2 X LAB (0.85) = 1.7 

CLINICAL = X CLINICAL (1.0) = 

* = * = 
TOTAL 

CONTACT 
HOURS: 

= 4 TOTAL COURSE ILUs = 3.7 CREDIT HOURS: = 3 

IS THERE A SEPARATELY SCHEDULED LAB: Yes 
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 

SPECIAL FACILITIES:  Microelectronics Manufacturing Laboratory 

START YEAR/SEMESTER:  2019 Spring 

PREREQUISITE:  MEMS 311 
(Please indicate course/s that must be taken before this course.)  

COREQUISITE:  None 
(Please indicate course/s that must be taken with this course.) 

CONCURRENT:  ELCT 115 & MEMS 221  
(Please indicate course/s that must be taken before or with this course.) 

CATALOG DESCRIPTION: The course focuses on the training in the operation and 
programming of automated high-volume equipment used in the manufacturing of printed circuit 
board (PCB) and surface mount technology (SMT) electronic assembly.  Student will be required 
to read and understand documentation on the standards of electronic assembly related to SMT 
process engineering while training on high-volume SMT electronic assembly as an operator. 
Equipment operation includes stencil printers for solder paste dispense, programmable SMT pick 
& place, belt driven convection reflow ovens, ESD preventative tools, and stereo microscope or 
lens-based inspection equipment. Lab Required. (A special fee will be assessed) (In1, In2, c2, 
c3) Prerequisite: MEMS 311 and Previous or concurrent enrollment in ELCT 115 and MEM 221 

REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Lasky, Ronald (2014) Handbook of Electronic Assembly and a Guide to SMTA Certification, 
(SMTA) ISBN 9780988887312 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• General review process of PCB and electronic assembly
• Stencil Printing and Solder Materials

o Solder pastes & stencil types
o Inspection of print misregistration – importance of alignment
o Response to Pause (RTP)
o Print failures
o Equipment programming and training – solder paste stencil printer

• SMT Pick & Place
o PCB, PWB, and PCA parts, materials, and terminology
o Component and package types
o Component placement types
o Feeder types
o Equipment programming and training – automatic pick & place system

• Solder Reflow
o Oven types – Convection, conduction, vapor phase, infrared
o Paste profiles and types – Pb, SAC, Au, Low-temp
o RoHS compliance standards
o Reflow zones and profiling
o Reflow oven heating technology types
o Equipment programming and training – Belt driven convection solder reflow oven

• Inspection after soldering
o Equipment training – stereo

• Post assembly PCB Cleaning
o Aqueous Wash
o No-clean flux processing
o Solvents vs. water cleaning

• Wave soldering
• Assembly of single, dual, and multilayer electronic assemblies
• ESD awareness
• Typical PCB assembly processing line

COURSE OUTCOMES & ASSESSMENT: Tools, Methods, and Expected Results 

Outcomes - Cognitive, Affective, 
Psychomotor Most courses will address all three domains.
In the instance when only two domains are addressed, include a 
justification in the Division cover letter.

Suggested Assessment Method(s)  
The use of benchmarks, standards, criteria, or success 
indicators are to be identified as appropriate to individual 
courses. NOTE: When benchmarks are not used, please add 
justification in the Division cover letter. 

Cognitive: 
1. Explain the details of a PCB with respect

to components, application, and
manufacturability

2. Explain the theory and operation of
equipment used in the typical PCB and
electronic assembly manufacturing
process.

3. Recognize problem involving the setup
and operation of a stencil printer,

• Assessment of assignments and
examinations- Item analysis on test items:
70% of the students will supply the correct
answer.

• Assessment of assignments and
examinations- Item analysis on test items:
70% of the students will supply the correct
answer.

• Assessment of laboratory exercises using a
rubric with students’ benchmark at 70%
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automatic SMT pick & place, and solder 
reflow oven. 

4. Solve problems involving the setup and 
operation of a stencil printer, automatic 
pick & place, and solder reflow oven. 

average. 
 

• Assessment of laboratory exercises using a 
rubric with students’ benchmark at 70% 
average. 

Psychomotor:  
5. Assemble a functional SMT PCB after 

training on SMT PCB assembly 
equipment. 

6. Program equipment for manufacturing 
higher-volume SMT PCB. 
 

7. Troubleshoot equipment for 
manufacturing higher-volume SMT PCB. 
 

 
• Assessment of laboratory exercises using a 

rubric with students’ benchmark at 70% 
average. 

• Assessment of laboratory exercises using a 
rubric with students’ benchmark at 70% 
average.  

• Assessment of laboratory exercises using a 
rubric with students’ benchmark at 70% 
average.  

Affective: 
8. Appreciate the importance of critical areas 

during the manufacturing process of a 
PCB.  

 
• Student survey of lab activities. 

 

 
GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT  

 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

 

General Education Outcomes Corresponding Course Outcomes 
In1:  Critical Thinking:  Employ 
critical thinking skills in addressing 
issues and problems. 

#1 – 8 

In2:  Communication:  Demonstrate 
competence in verbal and nonverbal 
communication. 

#1 – 2, 7, 8 

c2:  Mathematics:  Utilize college 
mathematics to solve problems. 
 

#3 – 7  

c3:  Natural Science:  Apply 
scientific concepts and method s of 
inquiry. 
 

#3 - 8 

 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
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Lectures: Explanation of concepts and applications 
Demonstration: Presentation of analysis techniques   
Lab Exercises: Conducting lab experiments and writing technical reports 

GRADING PROCEDURES:  (Include % towards course grade) 

Laboratory Exercises  40 % 
Assignments / Quizzes / Exams 40 % 
Final Exam  20 % 

MISCELLANEOUS:  (Check if applies) 
Add “G” for International Course (at least 30% of content references outside of U.S.) 

TRANSFER MODULE:  General Education Transfer Credit – refer to Appendix D on CCI site 
(Check the one that applies) 

None 
English Composition & Oral 
Communication 
Mathematics, Statistics, & Logic 

Natural Sciences 
Social & Behavioral Sciences 
Arts & Humanities 

EXPERIENTIAL LEARNING COMPONENT:  (Check the one that applies) – refer to Appendix 
K on CCI site  

None 
Clinical Experience (E1) 
Co-op (E2) 
Fieldwork/Work-based learning (E3) 
Internship (E4)

Practicum (E5) 
Service Learning (E6) 
Student Teaching (E7) 
Other (E8)  

TRANSFER ASSURANCE GUIDE AND CAREER TECHNICAL CREDIT TRANSFER: 
(Check if applies and enter appropriate articulation code) 

     Add to TAG/Ohio Articulation Number (OAN): 
(Program non-technical subject transfer credit – refer to Appendix E on CCI site)

     Add to CTAG/Career Technical Articulation Number (CTAN): 
(Program technical content transfer credit – refer to Appendix F on CCI site) 

COURSE INVENTORY:  (State Share of Instruction Subsidy – refer to Appendix G on CCI site) 
Classification of Instructional Programs (CIP) 
http://nces.ed.gov/ipeds/cipcode/search.aspx?y=55

Field of study (CIP) code: 15.0399 
Course Level 
http://www.regents.ohio.gov/heinew/ci/documentation/Course-
Inventory-Expert-System_04-27-2012.pdf 

Course level code: B 

COLLEGE READINESS REQUIREMENT:  
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(Does student need to be college-ready in the English or Reading for entry into course?) 
Content Area Yes No 

English (E) X  
Reading (R) X  

 
(What college-ready level of Math would be needed for entry into course?) 

Math (M) Placement level:  None needed 
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE:  (Check if applicable) 

 Library/Learning Resource Review (Complete form for new or renumbered courses.) 
 IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
 Facilities Planning Resource Review (Complete Facility form if special facilities are needed.) 

 
 
 
Course Approved Date: CC approval January 2018 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

DIVISION:  COURSE TITLE:  Work Based Learning 
COURSE NUMBER:  MEMS 387 

Contact 
Hours/Week Weight ILUs 

LECTURE/ 
RECITATION 

= X LECTURE/ 
RECITATION 

(1.0) = 

LAB = X LAB (0.85) = 

CLINICAL = X CLINICAL (1.0) = 

* = *.30 per 
student 

= .30 
TOTAL 

CONTACT 
HOURS: 

= 10-30 TOTAL COURSE ILUs = .30 CREDIT 
HOURS: 

= 1-3

IS THERE A SEPARATELY SCHEDULED LAB: No 
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 

SPECIAL FACILITIES:  Business/Work Site 

START YEAR/SEMESTER:  2018/Fall 

PREREQUISITE:   
XXXX 287  
COREQUISITE:  None 

CONCURRENT:  None 

CATALOG DESCRIPTION: 

Building on prior Work Based Learning experience(s), this course provides supervised, paid 
work experience with approved employer(s) in an area related to the student’s program. 
Emphasis is placed on integrating prior or concurrent classroom learning with work experience 
through career readiness competencies. Students will be able to evaluate career selection and 
satisfactorily demonstrate work-related competencies. (IN1, IN2, IN3, IN4, IN5) 
Prerequisite: XXXX 287 

REQUIRED TEXTBOOK(S)/MATERIAL(S): 

Work-Based Learning Handbook 
Site- and Topic-specific materials may be selected 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 

Orientation and review of requirements and responsibilities  
Preparation of course goals and objectives with the help of faculty/college personnel and the 
site supervisor which reflect increasing complexity of WBL experience 
Workplace expectations and requirements 
Safety expectations 
Evaluation of performance 

COURSE OUTCOMES & ASSESSMENT: Tools, Methods, and Expected Results 

Cognitive 
1. Utilize practical experience in the day-

to-day operations of a business related to
the student’s program of study.

• Supervisor evaluation with expected
student performance level of 70% or
higher or as designated by the program
of study.

• Student evaluation with expected
student performance level of 70% or
higher or as designated by the program
of study.

2. Articulate one’s skills, strengths,
knowledge, and experiences relevant to
the position desired and career goals.

• Final student report with expected
student performance level of 70% or
higher or as designated by the program
of study.

• Updated resume with expected student
performance level of 70% or higher or
as designated by the program of study.

3. Demonstrate how theoretical learning is
related to practical work.

• Reflection question from weekly log
with expected student performance
level of 70% or higher or as
designated by the program of study.

4. Exercise sound reasoning to analyze
issues, make decisions, and overcome
problems.

• Reflection question from weekly log
with expected student performance
level of 70% or higher or as
designated by the program of study .

• Supervisor evaluation with expected
student performance level of 70% or
higher or as designated by the program
of study.

• Student evaluation with expected
student performance level of 70% or
higher or as designated by the program
of study.

5. Articulate thoughts and ideas clearly • Final student report with expected
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and effectively in written and oral 
forms. 

 

student performance level of 70% or 
higher or as designated by the program 
of study. 

6. Leverage existing technologies 
ethically and efficiently to solve 
problems, complete tasks, and 
accomplish goals.  

• Reflection question from weekly log 
with expected student performance 
level of 70% or higher or as 
designated by the program of study. 

7. Reflect on issue of work life balance to 
effectively prioritize personal and 
professional obligations . 

• Reflection question from weekly log 
with expected student performance 
level of 70% or higher or as 
designated by the program of study. 

Psychomotor  
 

8. Demonstrate work skills in the assigned 
area related to the student’s program of 
study. 
 

 
• Supervisor evaluation with expected 

student performance level of 70% or 
higher or as designated by the program 
of study. 

• Student evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

9. Follow workplace expectations of 
attendance, punctuality, dress, and 
behavior. 

• Supervisor evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

• Student evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study . 

Affective  
10. Recognize how others leverage 

strengths and use interpersonal skills 
to achieve common goals. 

• Reflection question from weekly log 
with expected student performance 
level of 70% or higher or as 
designated by the program of study. 

11. Demonstrate openness, inclusiveness, 
sensitivity, and the ability to interact 
respectfully with supervisor and other 
employees and understand 
individuals’ differences. 

• Reflection question from weekly log 
with expected student performance 
level of 70% or higher or as 
designated by the program of study. 

• Supervisor evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

• Student evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 
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GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

General Education Outcomes Corresponding Course Outcomes 
In1 1, 2, 3, 4, 6 
In2 5, 8, 9 
In3 11 
In4 10 
In5 7 

SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 

The Faculty Advisor with the support of Career Services will serve as a point of contact for 
students during their Work Base Learning experience. The students will spend the required 
number of hours at the work site taking an active part in the day-to-day operations of the work 
site.  The level of responsibility given the student should increase as the student’s performance 
and confidence dictate. 

Additional instructional methods: 
• The student will prepare course goals and objectives with the help of college personnel

and the site supervisor.
• The student will maintain a weekly work experience log book which tracks hours worked

and reflections on the experience.
• Supervising college personnel will visit student’s workplace for a conference with the

student and his/her site supervisor.
• The student will submit a comprehensive final report, product, or portfolio on his/her

work experience to college personnel for summative evaluation.
• The student will submit an updated resume that includes the internship experience to

college personnel for review.
• Student will complete an exit interview with supervising college personnel and the site

supervisor and submit an evaluation which incorporates career readiness competencies.
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GRADING PROCEDURES:  (Include % towards course grade) 
 
Assignment Percentage of Grade 
Weekly Work Log Reflection Assignments  30% 
Final Project/Summary Reflection 30% 
Supervisor Evaluation 30% 
Student Self-Evaluation 5% 
Updated Resume 5% 
 
 
MISCELLANEOUS:  (Check if applies) 

  Add “G” for International Course (at least 30% of content references outside of U.S.) 
 
TRANSFER MODULE:  General Education Transfer Credit – refer to Appendix D on CCI site 
(Check the one that applies) 

 None 
 English Composition & Oral 

Communication 
 Mathematics, Statistics, & Logic 

 Natural Sciences 
 Social & Behavioral Sciences 
 Arts & Humanities 

 
EXPERIENTIAL LEARNING COMPONENT:  (Check the one that applies) – refer to Appendix 
K on CCI site  

 None 
 Clinical Experience (E1) 
 Co-op (E2) 
 Fieldwork/Work-based learning (E3) 

   Internship (E4)

 Practicum (E5) 
 Service Learning (E6) 
 Student Teaching (E7) 
 Other (E8)   

 

TRANSFER ASSURANCE GUIDE AND CAREER TECHNICAL CREDIT TRANSFER: 
(Check if applies and enter appropriate articulation code) 
 

     Add to TAG/Ohio Articulation Number (OAN):  
(Program non-technical subject transfer credit – refer to Appendix E on CCI site) 

 

     Add to CTAG/Career Technical Articulation Number (CTAN):   
(Program technical content transfer credit – refer to Appendix F on CCI site) 

 
 

COURSE INVENTORY:  (State Share of Instruction Subsidy – refer to Appendix G on CCI site) 
Classification of Instructional Programs 
(CIP) http://nces.ed.gov/ipeds/cipcode/search.aspx?y=55 Field of study (CIP) code:  Subject Specific 

Course Level 
http://www.regents.ohio.gov/heinew/ci/documentation/Course-
Inventory-Expert-System_04-27-2012.pdf 

Course level code:  B 
 
 

COLLEGE READINESS REQUIREMENT:   
(Does student need to be college-ready in the English or Reading for entry into course?) 

Content Area Yes No 
English (E) x  
Reading (R) x  
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(What college-ready level of Math would be needed for entry into course?) 
Math (M) Placement level: 

OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE:  (Check if applicable) 
Library/Learning Resource Review (Complete form for new or renumbered courses.) 
IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
Facilities Planning Resource Review (Complete Facility form if special facilities are needed.) 

Course Approved Date: January 2018 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

DIVISION:  Engineering, Business and 
Information Technologies 

COURSE TITLE:  PCB Inspection & Rework 

COURSE NUMBER:  MEMS 411 
Contact 

Hours/Week Weight ILUs 

LECTURE/ 
RECITATION 

= 2 X LECTURE/ 
RECITATION 

(1.0) = 2 

LAB = 2 X LAB (0.85) = 1.7 

CLINICAL = X CLINICAL (1.0) = 

* = * = 
TOTAL 

CONTACT 
HOURS: 

= 4 TOTAL COURSE ILUs = 3.7 CREDIT HOURS: = 3 

IS THERE A SEPARATELY SCHEDULED LAB: Yes 
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 

SPECIAL FACILITIES:  Microelectronics Manufacturing Laboratory 

START YEAR/SEMESTER:  2019 Fall 

PREREQUISITE:  MEMS 321 
(Please indicate course/s that must be taken before this course.)  

COREQUISITE:  None 
(Please indicate course/s that must be taken with this course.) 

CONCURRENT:  None  
(Please indicate course/s that must be taken before or with this course.) 

CATALOG DESCRIPTION: The course focuses on the training in the operation and 
programming of equipment used in quality inspection and failure analysis of manufactured 
printed circuit boards (PCB) and surface mount technology (SMT).  Students will be required to 
read and understand documentation on the standards of PCB testing and inspection related to 
SMT process engineering while training on PCB test & inspection equipment to identify, report 
on, and repair/rework PCB. Lab Required. (A special fee will be assessed) (In1, In2, c2, c3) 
Prerequisite: MEMS 321 

REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Lasky, Ronald (2014) Handbook of Electronic Assembly and a Guide to SMTA Certification, 
(SMTA) ISBN 9780988887312 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• General review of PCB and electronic assembly quality inspection, test, and failure analysis
• PCB electronic functional testing and verification of batch methods with ICT fixtures
• Automated optical inspection (AOI)

o Inspection technology types
o Programming of an inspection tool for bare PCB and assembled PCB
o Golden standard programming and statistical referencing
o Response to Pause (RTP)
o Types of failures after reflow and relation to IPC 610A solder joint inspection
o Equipment programming and training – AOI system

• X-Ray Microscope
o Equipment theory of operation
o Component and package types including BGA with internal component verification
o Component to PCB placement and connection verification
o Equipment programming and training – X-Ray microscope

• Solder Rework
o PCB verification – before-and-after testing
o Importance on the application and
o Repairing of discrete components as small as 0201 and 10005 package sizes
o Repairing and replacement of integrated components such as transistors, optoelectronics,

integrated circuits (ICs), System Management Controllers (SMCs), and solid state memory
o Equipment programming and training – Hot-air rework stations, stereo microscope, and testing

stations
• Ball Grid Array (BGA) Rework

o Theory of BGA rework and reballing
o BGA component removal and reballing
o Equipment programming and training – BGA rework station

• High Accelerated Stress Testing (HAST)
o Theory and practical JEDEC standards of temperature and humidity cycling with before-and-after

testing
o Equipment programming and training – Thermal cycling system and 8585 humidity chamber

• Testing and inspection, and reporting of single, dual, flexible, and multilayer electronic assemblies

COURSE OUTCOMES & ASSESSMENT: Tools, Methods, and Expected Results 

Outcomes - Cognitive, Affective, 
Psychomotor Most courses will address all three domains.
In the instance when only two domains are addressed, include a 
justification in the Division cover letter.

Suggested Assessment Method(s)  
The use of benchmarks, standards, criteria, or success 
indicators are to be identified as appropriate to individual 
courses. NOTE: When benchmarks are not used, please add 
justification in the Division cover letter. 

Cognitive: 
1. Explain the details of the typical PCB and

electronic assembly inspection and testing
process.

2. Explain the theory and operation of
equipment used in the typical PCB and
electronic assembly inspection and testing
process.

• Assessment of assignments and
examinations- Item analysis on test items:
70% of the students will supply the correct
answer.

• Assessment of assignments and
examinations- Item analysis on test items:
70% of the students will supply the correct
answer.
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3. Recognize defects on PCB by using
inspection and electronic testing
equipment.

4. Solve problems involving the inspection
and electronic testing of defects on a PCB.

• Assessment of laboratory exercises using a
rubric with students’ benchmark at 70%
average.

• Assessment of laboratory exercises using a
rubric with students’ benchmark at 70%
average.

Psychomotor: 
5. Repair identified defects on a PCB.

6. Use tools & equipment for repairing
identified defects on a PCB.

• Assessment of laboratory exercises using a
rubric with students’ benchmark at 70%
average.

• Assessment of laboratory exercises using a
rubric with students’ benchmark at 70%
average.

Affective: 
7. Appreciate the importance of electronic

inspecting and testing of PCBs during the
PCB manufacturing process.

• Lab report evaluation.

GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

General Education Outcomes Corresponding Course Outcomes 
In1:  Critical Thinking:  Employ 
critical thinking skills in addressing 
issues and problems. 

#1 – 7 

In2:  Communication:  Demonstrate 
competence in verbal and nonverbal 
communication. 

#1 – 2, 7 

c2:  Mathematics:  Utilize college 
mathematics to solve problems. 

#3 - 7 

c3:  Natural Science:  Apply 
scientific concepts and method s of 
inquiry. 

#3 - 7 
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SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
 
Lectures: Explanation of concepts and applications 
Demonstration: Presentation of analysis techniques     
Lab Exercises: Conducting lab experiments and writing technical reports 
 
GRADING PROCEDURES:  (Include % towards course grade) 
 
Laboratory Exercises   40 % 
Assignments / Quizzes / Exams 40 % 
Final Exam    20 % 
 
MISCELLANEOUS:  (Check if applies) 

  Add “G” for International Course (at least 30% of content references outside of U.S.) 
 
TRANSFER MODULE:  General Education Transfer Credit – refer to Appendix D on CCI site 
(Check the one that applies) 

 None 
 English Composition & Oral 

Communication 
 Mathematics, Statistics, & Logic 

 Natural Sciences 
 Social & Behavioral Sciences 
 Arts & Humanities 

 
 
 
 

EXPERIENTIAL LEARNING COMPONENT:  (Check the one that applies) – refer to Appendix 
K on CCI site  

 None 
 Clinical Experience (E1) 
 Co-op (E2) 
 Fieldwork/Work-based learning (E3) 

   Internship (E4)

 Practicum (E5) 
 Service Learning (E6) 
 Student Teaching (E7) 
 Other (E8)   

 

TRANSFER ASSURANCE GUIDE AND CAREER TECHNICAL CREDIT TRANSFER: 
(Check if applies and enter appropriate articulation code) 
 

     Add to TAG/Ohio Articulation Number (OAN):  
(Program non-technical subject transfer credit – refer to Appendix E on CCI site) 

 

     Add to CTAG/Career Technical Articulation Number (CTAN):   
(Program technical content transfer credit – refer to Appendix F on CCI site) 

 
 

COURSE INVENTORY:  (State Share of Instruction Subsidy – refer to Appendix G on CCI site) 
Classification of Instructional Programs (CIP) 
http://nces.ed.gov/ipeds/cipcode/search.aspx?y=55 Field of study (CIP) code: 15.0399 
Course Level 
http://www.regents.ohio.gov/heinew/ci/documentation/Course-
Inventory-Expert-System_04-27-2012.pdf 

Course level code: B 
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COLLEGE READINESS REQUIREMENT:  
(Does student need to be college-ready in the English or Reading for entry into course?) 

Content Area Yes No 
English (E) X 
Reading (R) X 

(What college-ready level of Math would be needed for entry into course?) 
Math (M) Placement level:  None needed 

OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE:  (Check if applicable) 
Library/Learning Resource Review (Complete form for new or renumbered courses.) 
IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
Facilities Planning Resource Review (Complete Facility form if special facilities are needed.) 

Course Approved Date: CC approval January 2018 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

DIVISION:  Engineering, Business and 
Information Technologies 

COURSE TITLE:  Electronic Assembly – Senior 
Design 
COURSE NUMBER:  MEMS 421 

Contact 
Hours/Week Weight ILUs 

LECTURE/ 
RECITATION 

= 2 X LECTURE/ 
RECITATION 

(1.0) = 2 

LAB = 2 X LAB (0.85) = 1.7 

CLINICAL = X CLINICAL (1.0) = 

* = * = 
TOTAL 

CONTACT 
HOURS: 

= 4 TOTAL COURSE ILUs = 3.7 CREDIT HOURS: = 3 

IS THERE A SEPARATELY SCHEDULED LAB: Yes 
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 

SPECIAL FACILITIES:  Microelectronics Manufacturing Laboratory 

START YEAR/SEMESTER:  2020 Spring 

PREREQUISITE:  MEMS 411 
(Please indicate course/s that must be taken before this course.)  

COREQUISITE:  None 
(Please indicate course/s that must be taken with this course.) 

CONCURRENT:  None  
(Please indicate course/s that must be taken before or with this course.) 

CATALOG DESCRIPTION:  The course will require a student to work in a pre-determined 
team with the purpose of manufacturing a batch of identical printed circuit boards (PCB).  
Student teams will program equipment, create manufacturing documentation for assembly, verify 
multiple working PCB both by inspection and demonstrated test, and write a quality report 
verifying green-light ready for volume manufacturing.  During the class, the student will also 
take and pass the Surface Mount Technology Association (SMTA) Process Engineering 
Certification Exam.  Lab Required. (A special fee will be assessed) (In1, In2, c2, c3) 
Prerequisite: MEMS 411 

REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Lasky, Ronald (2014) Handbook of Electronic Assembly and a Guide to SMTA Certification, 
(SMTA) ISBN 9780988887312 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• General review of PCB and electronic assembly, test, and inspection metrics 
• Traveler generation 
• Failure Mode Effect Analysis (FMEA) generation 
• Project management – minimization of downtime 
• Engineering report generation based on assembly, inspection, and testing criteria 

 
COURSE OUTCOMES & ASSESSMENT: Tools, Methods, and Expected Results 

Outcomes - Cognitive, Affective, 
Psychomotor Most courses will address all three domains. 
In the instance when only two domains are addressed, include a 
justification in the Division cover letter. 

Suggested Assessment Method(s)  
The use of benchmarks, standards, criteria, or success 
indicators are to be identified as appropriate to individual 
courses. NOTE: When benchmarks are not used, please add 
justification in the Division cover letter. 

Cognitive: 
1. Explain the details of the typical PCB and 

electronic assembly inspection and testing 
process to order to assess a green-light for 
production.  

2. Explain the theory and operation of equipment 
used in the typical PCB and electronic 
assembly inspection and testing process. 

3. Write quality based documentation and 
engineering reports for the assembly, testing, 
and verification of multiple identical PCB. 

4. Recognize problems involving the assembly, 
testing, inspection, and verification of 
multiple identical PCBs. 

5. Solve problems involving the assembly, 
testing, inspection, and verification of 
multiple identical PCBs. 

6. Recognize critical areas for testing, 
inspection, and verification in order to assess a 
green-light for production.  

 
•  Assessment of assignments and examinations- 

Item analysis on test items: 70% of the students 
will supply the correct answer. 

• Assessment of assignments and examinations- 
Item analysis on test items: 70% of the students 
will supply the correct answer. 

• Assessment of assignments, examinations, and 
final project - Item analysis on test items: 70% 
of the students will supply the correct answer. 

• Assessment of laboratory exercises and final 
project using a rubric with students’ benchmark 
at 70% average. 

• Assessment of laboratory exercises and final 
project using a rubric with students’ benchmark 
at 70% average. 

• Assessment of laboratory exercises and final 
project using a rubric with students’ benchmark 
at 70% average. 

Psychomotor:  
7. Use PCB manufacturing equipment to 

assemble, test, and verify multiple identical 
PCB.  

 
• Assessment of laboratory exercises and final 

project using a rubric with students’ benchmark 
at 70% average. 

Affective: 
8. Appreciate critical areas while working in a 

group during the testing and inspection 
process of manufacturing a PCB to be 
identified on a traveler and engineering report. 

 
• Final report evaluation and student peer 

evaluation. 
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GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT  
 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

 

General Education Outcomes Corresponding Course Outcomes 
In1:  Critical Thinking:  Employ 
critical thinking skills in addressing 
issues and problems. 

#1 – 8 

In2:  Communication:  Demonstrate 
competence in verbal and nonverbal 
communication. 

#1 – 3, 8 

c2:  Mathematics:  Utilize college 
mathematics to solve problems. 
 

#3 – 8  

c3:  Natural Science:  Apply 
scientific concepts and method s of 
inquiry. 
 

#4 - 8  

 
 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
 
Lectures: Explanation of concepts and applications 
Demonstration: Presentation of analysis techniques     
Lab Exercises: Conducting lab experiments and writing technical reports 
 
GRADING PROCEDURES:  (Include % towards course grade) 
 
Final Project/Laboratories  60 % 
Student Peer Assessment  10 % 
Assignments    15% 
Final Exam – SMTA Cert.  15 % 
 
 
MISCELLANEOUS:  (Check if applies) 

  Add “G” for International Course (at least 30% of content references outside of U.S.) 
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TRANSFER MODULE:  General Education Transfer Credit – refer to Appendix D on CCI site 
(Check the one that applies) 

 None 
 English Composition & Oral 

Communication 
 Mathematics, Statistics, & Logic 

 Natural Sciences 
 Social & Behavioral Sciences 
 Arts & Humanities 

 
 
 
 

EXPERIENTIAL LEARNING COMPONENT:  (Check the one that applies) – refer to Appendix 
K on CCI site  

 None 
 Clinical Experience (E1) 
 Co-op (E2) 
 Fieldwork/Work-based learning (E3) 

   Internship (E4)

 Practicum (E5) 
 Service Learning (E6) 
 Student Teaching (E7) 
 Other (E8)   

 

TRANSFER ASSURANCE GUIDE AND CAREER TECHNICAL CREDIT TRANSFER: 
(Check if applies and enter appropriate articulation code) 
 

     Add to TAG/Ohio Articulation Number (OAN):  
(Program non-technical subject transfer credit – refer to Appendix E on CCI site) 

 

     Add to CTAG/Career Technical Articulation Number (CTAN):   
(Program technical content transfer credit – refer to Appendix F on CCI site) 

 
 

COURSE INVENTORY:  (State Share of Instruction Subsidy – refer to Appendix G on CCI site) 
Classification of Instructional Programs (CIP) 
http://nces.ed.gov/ipeds/cipcode/search.aspx?y=55 Field of study (CIP) code: 15.0399 
Course Level 
http://www.regents.ohio.gov/heinew/ci/documentation/Course-
Inventory-Expert-System_04-27-2012.pdf 

Course level code: B 
 
 

COLLEGE READINESS REQUIREMENT:   
(Does student need to be college-ready in the English or Reading for entry into course?) 

Content Area Yes No 
English (E) X  
Reading (R) X  

 
(What college-ready level of Math would be needed for entry into course?) 

Math (M) Placement level:  None needed 
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE:  (Check if applicable) 

 Library/Learning Resource Review (Complete form for new or renumbered courses.) 
 IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
 Facilities Planning Resource Review (Complete Facility form if special facilities are needed.) 

 
 
Course Approved Date: CC approval January 2018 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

DIVISION:  COURSE TITLE:  Work Based Learning 
COURSE NUMBER:  MEMS 487 

Contact 
Hours/Week Weight ILUs 

LECTURE/ 
RECITATION 

= X LECTURE/ 
RECITATION 

(1.0) = 

LAB = X LAB (0.85) = 

CLINICAL = X CLINICAL (1.0) = 

* = *.30 per 
student 

= .30 
TOTAL 

CONTACT 
HOURS: 

= 10-30 TOTAL COURSE ILUs = .30 CREDIT 
HOURS: 

= 1-3

IS THERE A SEPARATELY SCHEDULED LAB: No 
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 

SPECIAL FACILITIES:  Business/Work Site 

START YEAR/SEMESTER:  2018/Fall 

PREREQUISITE:   
XXXX 387  
COREQUISITE:  None 

CONCURRENT:  None 

CATALOG DESCRIPTION: 

Building on prior Work Based Learning experience(s), this course provides supervised, paid 
work experience with approved employer(s) in an area related to the student’s program. 
Emphasis is placed on integrating prior or concurrent classroom learning with work experience 
through career readiness competencies. Students will be able to evaluate career selection and 
satisfactorily demonstrate work-related competencies. (IN1, IN2, IN3, IN4, IN5) 
Prerequisite: XXXX 387 

REQUIRED TEXTBOOK(S)/MATERIAL(S): 

Work-Based Learning Handbook 
Site- and Topic-specific materials may be selected 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 

 
Orientation and review of requirements and responsibilities  
Preparation of course goals and objectives with the help of faculty/college personnel and the 
site supervisor which reflect increasing complexity of WBL experience 
Workplace expectations and requirements 
Safety expectations 
Evaluation of performance 

 
 

COURSE OUTCOMES & ASSESSMENT: Tools, Methods, and Expected Results 

Cognitive  
1. Utilize practical experience in the day-

to-day operations of a business related to 
the student’s program of study. 
 

• Supervisor evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

• Student evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

2. Articulate one’s skills, strengths, 
knowledge, and experiences relevant to 
the position desired and career goals. 

• Final student report with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

• Updated resume with expected student 
performance level of 70% or higher or 
as designated by the program of study. 
 

3. Demonstrate how theoretical learning is 
related to practical work. 

• Reflection question from weekly log 
with expected student performance 
level of 70% or higher or as 
designated by the program of study. 

4. Exercise sound reasoning to analyze 
issues, make decisions, and overcome 
problems. 

 

• Reflection question from weekly log 
with expected student performance 
level of 70% or higher or as 
designated by the program of study . 

• Supervisor evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

• Student evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

5. Articulate thoughts and ideas clearly • Final student report with expected 
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and effectively in written and oral 
forms. 

 

student performance level of 70% or 
higher or as designated by the program 
of study. 

6. Leverage existing technologies 
ethically and efficiently to solve 
problems, complete tasks, and 
accomplish goals.  

• Reflection question from weekly log 
with expected student performance 
level of 70% or higher or as 
designated by the program of study. 

7. Reflect on issue of work life balance to 
effectively prioritize personal and 
professional obligations . 

• Reflection question from weekly log 
with expected student performance 
level of 70% or higher or as 
designated by the program of study. 

Psychomotor  
 

8. Demonstrate work skills in the assigned 
area related to the student’s program of 
study. 
 

 
• Supervisor evaluation with expected 

student performance level of 70% or 
higher or as designated by the program 
of study. 

• Student evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

9. Follow workplace expectations of 
attendance, punctuality, dress, and 
behavior. 

• Supervisor evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

• Student evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study . 

Affective  
10. Recognize how others leverage 

strengths and use interpersonal skills 
to achieve common goals. 

• Reflection question from weekly log 
with expected student performance 
level of 70% or higher or as 
designated by the program of study. 

11. Demonstrate openness, inclusiveness, 
sensitivity, and the ability to interact 
respectfully with supervisor and other 
employees and understand 
individuals’ differences. 

• Reflection question from weekly log 
with expected student performance 
level of 70% or higher or as 
designated by the program of study. 

• Supervisor evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 

• Student evaluation with expected 
student performance level of 70% or 
higher or as designated by the program 
of study. 
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GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

General Education Outcomes Corresponding Course Outcomes 
In1 1, 2, 3, 4, 6 
In2 5, 8, 9 
In3 11 
In4 10 
In5 7 

SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 

The Faculty Advisor with the support of Career Services will serve as a point of contact for 
students during their Work Base Learning experience. The students will spend the required 
number of hours at the work site taking an active part in the day-to-day operations of the work 
site.  The level of responsibility given the student should increase as the student’s performance 
and confidence dictate. 

Additional instructional methods: 
• The student will prepare course goals and objectives with the help of college personnel

and the site supervisor.
• The student will maintain a weekly work experience log book which tracks hours worked

and reflections on the experience.
• Supervising college personnel will visit student’s workplace for a conference with the

student and his/her site supervisor.
• The student will submit a comprehensive final report, product, or portfolio on his/her

work experience to college personnel for summative evaluation.
• The student will submit an updated resume that includes the internship experience to

college personnel for review.
• Student will complete an exit interview with supervising college personnel and the site

supervisor and submit an evaluation which incorporates career readiness competencies.

GRADING PROCEDURES:  (Include % towards course grade) 

Assignment Percentage of Grade 
Weekly Work Log Reflection Assignments 30% 
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Final Project/Summary Reflection 30% 
Supervisor Evaluation 30% 
Student Self-Evaluation 5% 
Updated Resume 5% 
 
 
 
 
 
MISCELLANEOUS:  (Check if applies) 

  Add “G” for International Course (at least 30% of content references outside of U.S.) 
 
TRANSFER MODULE:  General Education Transfer Credit – refer to Appendix D on CCI site 
(Check the one that applies) 

 None 
 English Composition & Oral 

Communication 
 Mathematics, Statistics, & Logic 

 Natural Sciences 
 Social & Behavioral Sciences 
 Arts & Humanities 

 
EXPERIENTIAL LEARNING COMPONENT:  (Check the one that applies) – refer to Appendix 
K on CCI site  

 None 
 Clinical Experience (E1) 
 Co-op (E2) 
 Fieldwork/Work-based learning (E3) 

   Internship (E4)

 Practicum (E5) 
 Service Learning (E6) 
 Student Teaching (E7) 
 Other (E8)   

 

TRANSFER ASSURANCE GUIDE AND CAREER TECHNICAL CREDIT TRANSFER: 
(Check if applies and enter appropriate articulation code) 
 

     Add to TAG/Ohio Articulation Number (OAN):  
(Program non-technical subject transfer credit – refer to Appendix E on CCI site) 

 

     Add to CTAG/Career Technical Articulation Number (CTAN):   
(Program technical content transfer credit – refer to Appendix F on CCI site) 

 
 

COURSE INVENTORY:  (State Share of Instruction Subsidy – refer to Appendix G on CCI site) 
Classification of Instructional Programs (CIP) 
http://nces.ed.gov/ipeds/cipcode/search.aspx?y=55 Field of study (CIP) code:  Subject Specific 
Course Level 
http://www.regents.ohio.gov/heinew/ci/documentation/Course-
Inventory-Expert-System_04-27-2012.pdf 

Course level code:  B 
 
 

COLLEGE READINESS REQUIREMENT:   
(Does student need to be college-ready in the English or Reading for entry into course?) 

Content Area Yes No 
English (E) x  
Reading (R) x  
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(What college-ready level of Math would be needed for entry into course?) 
Math (M) Placement level: 

OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE:  (Check if applicable) 
Library/Learning Resource Review (Complete form for new or renumbered courses.) 
IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
Facilities Planning Resource Review (Complete Facility form if special facilities are needed.) 

Course Approved Date: 

Criterion 4 - Page 173



C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

DIVISION:  Engineering Business and 
Information Technologies 

COURSE TITLE:  Basic Quality Tools and 
Applications 
COURSE NUMBER:  QLTY 122 

Contact 
Hours/Week Weight ILUs 

LECTURE/ 
RECITATION 

= 2 X LECTURE/ 
RECITATION 

(1.0) = 2 

LAB = 3 X LAB (0.85) = 2.55 

CLINICAL = 0 X CLINICAL (1.0) = 0 

* = * = 
TOTAL 

CONTACT 
HOURS: 

= 5 TOTAL COURSE ILUs = 4.55 CREDIT HOURS: = 3 

IS THERE A SEPARATELY SCHEDULED LAB: Yes 
IS THERE A SEPARATELY SCHEDULED CLINICAL:  No 

SPECIAL FACILITIES:  None 

START YEAR/SEMESTER:  2016 Fall 

PREREQUISITE: 
(Please indicate course/s that must be taken before this course.)  

COREQUISITE:   
(Please indicate course/s that must be taken with this course.) 

CONCURRENT: MTHM 168   
(Please indicate course/s that must be taken before or with this course.) 

CATALOG DESCRIPTION: 
This course introduces basic quality tools and application techniques widely used in business and 
industry. Basic statistical processes control methods and quality improvements tools: histogram, 
Pareto charts, cause and effect analysis, scatter plots, and control charts for variable and attribute 
data and the interpretation for process capability and probability of occurrences analysis are 
covered. Quality problem root-cause analysis for corrective actions is discussed. This course 
offers an opportunity for experiential learning. Laboratory required. (A special fee will be 
assessed). Prerequisite:MTHM 058 and MTHM 168 coreqisite or concurrent 

REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Required text: 

1- Statistical process control and quality improvement by Gerald M. Smith 5th Edition 2004,
Prentice Hall, ISBN 0-13-049036-9

2- The corrective action handbook, by Denise E. Robitaille, 2nd edition, 2009,Paton Press ,
ISBN 978-1-932828-27-6
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• Introduction to quality concepts 
• Introduction to variation and statistical applications using EXCEL programs 
• Basic Quality tools: histogram, Pareto charts, flow charts, cause and effect diagram, check sheets, 

scatter diagram 
• Introduction to probability and normal probability distribution 
• Variable control charts and applications 
• Attribute control charts and applications 
• Interpreting control charts and estimating process capability 
• Quality problem solving approaches 
• Investigating root cause analysis 
• Elements of corrective and preventive actions 

 
 

COURSE OUTCOMES & ASSESSMENT: Tools, Methods, and Expected Results 

Outcomes - Cognitive, Affective, 
Psychomotor Most courses will address all three domains. 
In the instance when only two domains are addressed, include a 
justification in the Division cover letter. 

Suggested Assessment Method(s)  
The use of benchmarks, standards, criteria, or success 
indicators is to be identified as appropriate to individual 
courses. NOTE: When benchmarks are not used, please add 
justification in the Division cover letter. 

Cognitive: Knowledge: 
1. Describe basic quality concepts that are 

applied in business and industry. 
2. Identify appropriate quality tools for 

problem investigation. 
3. Identify suitable quality improvement plan 

for corrective action and steps to ensure for 
cost reduction. 

4. Develop systematic plans for collecting 
quality data collection. 

1– 4 Class tests and item analysis for evaluation. 
70% of the students are expected to achieve 75% 
or better in test evaluations. 

Psychomotor- Skill: 
5 Using EXCEL software apply statistical 

process for quality data analysis. 
6 Prepare control charts and estimate process 

capability. 

Lab reports prepared  Using window EXCEL 
program  will be evaluated  using special 
rubric and 7=all students are expected to ean 
75% or higher in grade.  

Affective – Disposition: 
7 Acknowledge the importance of writing 

technical reports with precision and clarity 
for effective communication. 

Lab report evaluation 

 
 
GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT  

 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 

Criterion 4 - Page 175



In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

General Education Outcomes Corresponding Course Outcomes 
In 1. Critical Thinking: - Employ critical thinking 
skills in addressing issues, selecting quality tools and 
data analysis in problem solving. 
In2:  Communication: - Write technical reports with 
clarity. 

Course Outcomes- #1, 2, 3, 4, & 5 

Course outcomes- # 6 and 7 

SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
Lectures and demonstrations 
Computer software applications and interpretation of results 
Class tests and examinations 
Laboratory exercises and writing reports 

GRADING PROCEDURES:  (Include % towards course grade) 
Class tests = 20% 
Homework assignments  = 20% 
Lab reports = 40% 
Mid-term and Final examination = 20% 

MISCELLANEOUS:  (Check if applies) 
Add “G” for International Course (at least 30% of content references outside of U.S.) 

TRANSFER MODULE:  General Education Transfer Credit – refer to Appendix D on CCI site 
(Check the one that applies) 

None 
English Composition & Oral 
Communication 
Mathematics, Statistics, & Logic 

Natural Sciences 
Social & Behavioral Sciences 
Arts & Humanities 

EXPERIENTIAL LEARNING COMPONENT:  (Check the one that applies) – refer to Appendix 
K on CCI site  

None 
Clinical Experience (E1) 
Co-op (E2) 
Fieldwork/Work-based learning (E3) 
Internship (E4)

Practicum (E5) 
Service Learning (E6) 
Student Teaching (E7) 
Other (E8)  

TRANSFER ASSURANCE GUIDE AND CAREER TECHNICAL CREDIT TRANSFER: 
(Check if applies and enter appropriate articulation code) 

     Add to TAG/Ohio Articulation Number (OAN): 
(Program non-technical subject transfer credit – refer to Appendix E on CCI site)

     Add to CTAG/Career Technical Articulation Number (CTAN): 
(Program technical content transfer credit – refer to Appendix F on CCI site) 

COURSE INVENTORY:  (State Share of Instruction Subsidy – refer to Appendix G on CCI site) 
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Classification of Instructional Programs 
(CIP) http://nces.ed.gov/ipeds/cipcode/search.aspx?y=55 Field of study (CIP) code: 15.0702 

Course Level 
http://www.regents.ohio.gov/heinew/ci/documentation/Course-
Inventory-Expert-System_04-27-2012.pdf 

Course level code:  TECH 3 
 
 

COLLEGE READINESS REQUIREMENT:   
(Does student need to be college-ready in the English or Reading for entry into course?) 

Content Area Yes No 
English (E) X  
Reading (R) X  

 
(What college-ready level of Math would be needed for entry into course?) 

Math (M) Placement level:   
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE:  (Check if applicable) 

 Library/Learning Resource Review (Complete form for new or renumbered courses.) 
 IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
 Facilities Planning Resource Review (Complete Facility form if special facilities are needed.) 

 
 
Course Approved Date: March 29, 2016 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

DIVISION:  Engineering Technologies COURSE TITLE:  Lean Management Principles 
and Practices  
COURSE NUMBER:  QLTY 224 

Contact 
Hours/Week Weight ILU’s 

LECTURE/ 
RECITATION 

= 3 X LECTURE/ 
RECITATION 

(1.0) = 3 

LAB = X LAB (0.85) = 

CLINICAL = X CLINICAL (1.0) = 

* = * = 
* = * = 

TOTAL 
CONTACT 

HOURS: 
= 3 TOTAL COURSE ILU’s = 3 CREDIT HOURS: = 3 

* Please refer to the “Quality Point Checklist for New and Revised Courses” and/or Pages 500.01 through 500.05 of the Ohio Board of
Regents Operating Manual for Two-Year Campus Programs for Instructional Arrangements that are not identified as Lecture/Recitation,
Lab or Clinical.  (http://www.regents.state.oh.us/progs/2yrmanual.pdf)

IS THERE A SEPARATELY SCHEDULED LAB: No 
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 

SPECIAL FACILITIES:  No 
START YEAR/SEMESTER: Fall 2009 

PREREQUISITE: None  
(Please indicate course/s that must be taken before this course.) 

COREQUISITE: None 
(Please indicate course/s that must be taken with this course.) 

CONCURRENT: ENGL 161 
(Please indicate course/s that must be taken before or with this course.) 

CATALOG DESCRIPTION: This course explains applications of Lean Principles and 
Practices for Quality Management in Manufacturing and Services. Lean principles and practices 
base improvements on time and motion studies. Time and motion studies are implemented in 
manufacturing and service environments to achieve Improved Quality, Eliminate Waste, Reduce 
Lead Times and Reduce Operating Costs. This course will provide the students with a basic 
understanding of Lean Principles and Practices as well as tools to utilize to achieve the 
improvement goals. Prerequisite: previous or concurrent enrollment in ENGL 161. 
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REQUIRED TEXTBOOK(S)/MATERIAL(S): 
1. Motion and Time Studies for Lean Manufacturing, by Fred E Meyers and James R Steward

2002, 3rd Edition, Prentice Hall, ISBN 0-13-031670-9
2. Maclnnes, The Lean Enterprise – Memory Jogger, Goal QPC, 1st Edition, ISBN 1-57681-

045-3

TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• Overview on Lean Principles and Practices (i.e. Lean Thinking)
• Time and Motion Studies History and Challenges
• Importance and Uses of Motion and Time Studies
• Mapping the Value Stream
• Macro-Motion Analysis
• Micro-Motion Analysis
• Work Station Analysis
• Labor and Motion Studies
• Performance Control Systems
• Time Management Techniques

COURSE OUTCOMES & ASSESSMENT: (Tools, Methods, and Expected Results) 

Outcomes Assessment Method(s) *Most courses 
will address all three domains. In the 
instance when only two domains are 
addressed, include a justification in the 
Division cover letter.  

Cognitive: 
1. Describe the purpose, principles and practices of

the Lean Enterprise in a Manufacturing or
Service environment.

2. Utilize Lean principles in the areas of Mapping
the Value Stream, Micro and Macro Analysis for
manufacturing improvements.

3. Apply Lean Tools (Time and Motion Studies)
throughout an organization.

4. Describe Time Management Techniques for
process Improvements.

5. Identify the best tools for specific applications
throughout Lean processes.

In summative evaluation, 70% of the 
students will earn a “C” or better grade 
on class tests, homework problems, and 
Quizzes. 

Psychomotor: 
6. Prepare materials for reports that identify the

Value Stream for given situations.
7. Design project justification for Lean intervention

with measurable outcomes.

In summative evaluation, 70% of the 
students will earn a “C” or better grade 
on problem solving exercises & reports, 
quizzes, and team projects. 

Affective: 
8. Integrate Lean Principle applications for

identified situations in manufacturing scenarios
including labor and machine analysis.

In summative evaluation, 70% of the 
students will earn a “C” or better grade 
on case study report. 
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GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

General Education Outcomes Corresponding Course Outcomes 
In1: Critical Thinking: Employ critical thinking 
skills in addressing issues and problems. 

#1 -  5 

c1:  English:  Demonstrate logical organization, 
coherent thinking, and precision in writing.  Not a 
core course. 

# 6, 7 & 8 

SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
• Lecture
• Discussion
• Problem Solving
• Team Projects
• Case Studies

GRADING PROCEDURES: 
Class Tests and Quizzes = 50% 
Problem Solving Exercises & Homework = 20% 
Team Projects and Case Studies = 15% 
Final Exam = 15% 

TRANSFER MODULE REQUIREMENT CHANGES: 
_X__ None 
____ Add to English Composition area of Transfer Module 
____ Add to Arts/Humanities area of Transfer Module 
____ Add to Social and Behavioral Sciences area of Transfer Module 
____ Add to Mathematics area of Transfer Module 
____ Add to Natural and Physical Sciences area of Transfer Module 

MISCELLANEOUS 
____ Add to Transfer Assurance Guide (TAG)/Ohio Articulation Number (OAN) 
____ Add “G” for International Course (at least 30% of content is outside U.S.) 
____ Course/Cluster Program Review Underway 
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OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE: 
• Suitable and current software applications will be considered. 
____ Library/Learning Resource Review 
____ IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
____ Facilities Planning Resource Review (Complete form if special facilities are needed.) 
 
 
Date:  ET faculty unanimous approval on January 11, 2007 
Date Revised: February 4, 2008 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S  

 
L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

  
DIVISION:  Engineering Technologies COURSE TITLE:  Six Sigma Basic Tools and 

Techniques 
 COURSE NUMBER:  QLTY 226 
 
  Contact 

Hours/Week 
   

Weight   

ILU’s     
 

LECTURE/ 
RECITATION 

 

 

= 
 

2  
X 

 

LECTURE/ 
RECITATION 

 

(1.0) 
 

= 
 

2     

 

LAB 
 

 

= 
 

2  
X 

 

LAB 
 

(0.85) 
 

= 
 

1.70     
 

CLINICAL 
 

 

= 
 

  
X 

 

CLINICAL 
 

(1.0) 
 

= 
 

     

*  

= 
  *   

=      

*  

= 
  *   

=      

TOTAL 
CONTACT 

HOURS: 

 

= 
 

2 
 

  
TOTAL COURSE ILU’s 
 

 
= 

 
3.70 

  
CREDIT HOURS: 

 
= 

 
3 

   
* Please refer to the “Quality Point Checklist for New and Revised Courses” and/or Pages 500.01 through 500.05 of the Ohio Board of 

Regents Operating Manual for Two-Year Campus Programs for Instructional Arrangements that are not identified as Lecture/Recitation, 
Lab or Clinical.  (http://www.regents.state.oh.us/progs/2yrmanual.pdf) 

 
IS THERE A SEPARATELY SCHEDULED LAB: Yes 
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 
 
SPECIAL FACILITIES:  None 
 START YEAR/SEMESTER: Fall 2009 
 

PREREQUISITE: MTHM 151, or MTHM 121 or division approval 
(Please indicate course/s that must be taken before this course.)  

COREQUISITE: None 
(Please indicate course/s that must be taken with this course.) 

CONCURRENT: None 
(Please indicate course/s that must be taken before or with this course.) 
 
CATALOG DESCRIPTION: This course is an application of Six Sigma Basic Tools and 
Techniques for quality improvement in products or services. The Six Sigma processes and 
principles covered include an overview of the history and quality tools focusing on continual 
improvement for all processes and functions in a variety of businesses and services. Tools such 
as measurement methods, process capabilities, probabilities and design of experiments will be 
provided to for direct application. Laboratory Required. (A special fee will be assessed.) 
Prerequisite: MTHM 151, or MTHM 121or division approval. 
 
REQUIRED TEXTBOOK(S)/MATERIAL(S): 
1. Six Sigma Basic Tools and Techniques, by Summers Donna .C. S2007 Prentice Hall, 

ISBN 0-13-171680-8 
2.         Window EXCEL program applications  
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• Overview on Six Sigma Principles and Practices
• Origins of Six Sigma
• Leadership and Strategic Planning
• Creating a Customer Focus
• Teams Approach
• Measures and Methods
• Problem Solving using Design, Measure, Analyze, Improve, Control
• Statistics
• Variable Control Charts
• Process Capabilities
• Probabilities
• Attribute Control Charts
• Reliability
• Failure Modes Effects Analysis (Design and Manufacturing)
• Basic Design of Experiments
• Lean Enterprises

COURSE OUTCOMES & ASSESSMENT: (Tools, Methods, and Expected Results) 

 OUTCOMES Assessment Method(s) *Most courses will 
address all three domains. In the instance 
when only two domains are addressed, include 
a justification in the Division cover letter.  

Cognitive: 
1. Describe the purpose, principles and practices of

Six Sigma tools and techniques in a business
environment.

2. Utilize Six Sigma Tools and Techniques for
demonstration of continual improvements.

3. Demonstrate application of Six Sigma Tools
(Measurements and Methods, Process
Capabilities, etc.) throughout an organization.

4. Describe basic steps used in Design of
Experiments Techniques for process
improvements.

5. Identify best tools for specific applications
throughout Six Sigma processes.

In summative evaluation, 70% of the 
students will earn a “C” or better 
grade on class tests, homework 
problem and quizzes. 

Psychomotor: 
6. Prepare materials for reports that identify the

specific tools for given situations.
7. Design project justification for Six Sigma

interventions to justify measurable outcomes.
8. Participate in Team Project understanding and

practices.

In summative evaluation, 70% of the 
students will earn a “C” or better 
grade on problem solving exercises,  
lab reports, quizzes, and team projects. 

Affective: 
9. Integrate Six Sigma Principle applications for

identified situations in business scenarios
including Process Capabilities Analysis.

In summative evaluation, 70% of the 
students will earn a “C” or better 
grade on case study reports. 
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GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT 
 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

 

General Education Outcomes Corresponding Course Outcomes 
In1: Critical Thinking: Employ critical thinking 
skills in addressing issues and problems. 

#1 - 6 
 

 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
• Lecture 
• Discussion 
• Problem Solving 
• Team Projects 
• Case Studies 
 
GRADING PROCEDURES: 
Class Tests and Quizzes   = 35% 
Problem Solving Exercises & Homework = 25% 
Team Projects and Case Studies  = 25% 
Final Exam     = 15% 
 
TRANSFER MODULE REQUIREMENT CHANGES: 
_X__ None 
____ Add to English Composition area of Transfer Module 
____ Add to Arts/Humanities area of Transfer Module 
____ Add to Social and Behavioral Sciences area of Transfer Module 
____ Add to Mathematics area of Transfer Module 
____ Add to Natural and Physical Sciences area of Transfer Module 
 
MISCELLANEOUS 
____ Add to Transfer Assurance Guide (TAG)/Ohio Articulation Number (OAN) 
____ Add “G” for International Course (at least 30% of content is outside U.S.) 
____ Course/Cluster Program Review Underway 
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE: 
• Suitable and current software applications will be considered. 
____ Library/Learning Resource Review 
____ IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
____ Facilities Planning Resource Review (Complete form if special facilities are needed.) 
 
Date: Full ET division faculty unanimous approval was given on January 11, 2007 
Date Revised:  February 4, 2008 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S  
 

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  
  

DIVISION:  Engineering, Business and 
Information Technologies 

COURSE TITLE:  ISO 9001 

 COURSE NUMBER:  QLTY 241 
  Contact 

Hours/Week 
   

Weight   

ILUs     
 

LECTURE/ 
RECITATION 

 

 

= 
 

2  
X 

 

LECTURE/ 
RECITATION 

 

(1.0) 
 

= 
 

2     

 

LAB 
 

 

= 
 

  
X 

 

LAB 
 

(0.85) 
 

= 
 

     
 

CLINICAL 
 

 

= 
 

  
X 

 

CLINICAL 
 

(1.0) 
 

= 
 

     

*  

= 
  *   

=      

TOTAL 
CONTACT 

HOURS: 

 

= 
 

2 
 

  
TOTAL COURSE ILUs 

 

 
= 

 
2 

  
CREDIT HOURS: 

 
= 

 
2 

   
IS THERE A SEPARATELY SCHEDULED LAB: No  
IS THERE A SEPARATELY SCHEDULED CLINICAL: No 
 
SPECIAL FACILITIES:  None  
  
 START YEAR/SEMESTER:  Spring 2020 
 
PREREQUISITE:  QLTY 122 
(Please indicate course/s that must be taken before this course.)  
 
COREQUISITE:  None 
(Please indicate course/s that must be taken with this course.) 
 
CONCURRENT:  None 
(Please indicate course/s that must be taken before or with this course.) 
 
CATALOG DESCRIPTION: The course covers the internationally approved ISO 9000 series 
of quality management system (QMS) standards revised and latest version with major emphasis 
on provision of products and services that meet the customer expectations and applicable 
statutory and regulatory requirements. Prerequisite: QLTY 122 (In1, In2) 
 
REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Cianfrani, Charles A. & West, John E. (2016) ISO 9001: 2015 Explained, 4th edition (ASQ 
Quality Press) ISBN 978-0-87389-901-7 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 

• How to get started on the ISO9001 journey
• Introduction, scope, Normative references, terms and definitions
• Context of the organization
• Leadership
• Planning
• Support
• Operation
• Performance evaluation
• Improvement

COURSE OUTCOMES & ASSESSMENT: Tools, Methods, and Expected Results 

Outcomes - Cognitive, Affective, 
Psychomotor Most courses will address all three domains.
In the instance when only two domains are addressed, include a 
justification in the Division cover letter.

Suggested Assessment Method(s)  
The use of benchmarks, standards, criteria, or success 
indicators are to be identified as appropriate to individual 
courses. NOTE: When benchmarks are not used, please add 
justification in the Division cover letter. 

Cognitive: 
1. Identify ISO 9001 quality management

system model for your manufacturing
organization for providing products and
services to meet customer satisfaction.

2. Identify support resources and operation
plans to design and produce products and
services.

3. Determine the business needs for
documentation given the reduced emphasis
within ISO9001.

• Assessment of Examinations- 70% of the
students are expected to achieve 75% or
better in test evaluation.

• Assessment of Examinations- 70% of the
students are expected to achieve 75% or
better in test evaluation.

• Assessment of Examinations- 70% of the
students are expected to achieve 75% or
better in test evaluation.

Psychomotor: 
4. Develop guidelines and procedures for

monitoring, measurement, analysis and
performance evaluation.

• Report analysis: 70% of the students are
expected to achieve 75% or better in
report evaluation.

Affective: 
5. Acknowledge the importance of writing

technical reports with precision and clarity
for effective communication.

• Writing technical evaluation report using
EXCEL and Power point presentation and
all students are expected earn 75% or
higher in report evaluation.
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GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT  
 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

 

General Education Outcomes Corresponding Course Outcomes 
In1:  Critical Thinking:  Employ 
critical thinking skills in addressing 
issues and problems. 

#3 

In2:  Communication:  Demonstrate 
competence in verbal and nonverbal 
communication. 

#5   

 
SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
 
• Discussions addressing the documentation implications in the newly published standards. 
• Using documentation as a critical tool for linking your QMS to your Business processes. 
 
GRADING PROCEDURES:  (Include % towards course grade) 
 
Mid-term test  50 % 
Final Report  50 % 
 
MISCELLANEOUS:  (Check if applies) 

  Add “G” for International Course (at least 30% of content references outside of U.S.) 
 
TRANSFER MODULE:  General Education Transfer Credit – refer to Appendix D on CCI site 
(Check the one that applies) 

 None 
 English Composition & Oral 

Communication 
 Mathematics, Statistics, & Logic 

 Natural Sciences 
 Social & Behavioral Sciences 
 Arts & Humanities 

 
EXPERIENTIAL LEARNING COMPONENT:  (Check the one that applies) – refer to Appendix 
K on CCI site  

 None 
 Clinical Experience (E1) 
 Co-op (E2) 
 Fieldwork/Work-based learning (E3) 

   Internship (E4)

 Practicum (E5) 
 Service Learning (E6) 
 Student Teaching (E7) 
 Other (E8)   
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TRANSFER ASSURANCE GUIDE AND CAREER TECHNICAL CREDIT TRANSFER: 
(Check if applies and enter appropriate articulation code) 
 

     Add to TAG/Ohio Articulation Number (OAN):  
(Program non-technical subject transfer credit – refer to Appendix E on CCI site) 

 

     Add to CTAG/Career Technical Articulation Number (CTAN):   
(Program technical content transfer credit – refer to Appendix F on CCI site) 

 
 

COURSE INVENTORY:  (State Share of Instruction Subsidy – refer to Appendix G on CCI site) 
Classification of Instructional Programs 
(CIP) http://nces.ed.gov/ipeds/cipcode/search.aspx?y=55 Field of study (CIP) code: 15.0399 

Course Level 
http://www.regents.ohio.gov/heinew/ci/documentation/Course-
Inventory-Expert-System_04-27-2012.pdf 

Course level code: B 
 
 

COLLEGE READINESS REQUIREMENT:   
(Does student need to be college-ready in the English or Reading for entry into course?) 

Content Area Yes No 
English (E) X  
Reading (R) X  

 
(What college-ready level of Math would be needed for entry into course?) 

Math (M) Placement level:  None needed 
 
OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE:  (Check if applicable) 

 Library/Learning Resource Review (Complete form for new or renumbered courses.) 
 IS&S/ITMS Resource Review (Complete form if special technology is needed.)  
 Facilities Planning Resource Review (Complete Facility form if special facilities are needed.) 

 
 
 
Course Approved Date: CC approval January 2018 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

DIVISION: Engineering Technologies COURSE TITLE: Technical Problem Solving 
COURSE NUMBER: TECN 111 

Contact 
Hours/Week Weight ILU’s 

LECTURE/ 
RECITATION 

= 2 X LECTURE/ 
RECITATION 

(1.0) = 2 

LAB = 3 X LAB (.85) = 2.55 

CLINICAL = X CLINICAL (1.0) = 

* = * = 
* = * = 

TOTAL 
CONTACT 

HOURS: 
= 5 TOTAL COURSE 

ILU’s = 
4.55 CREDIT HOURS: = 3 

* Please refer to the “Quality Point Checklist for New and Revised Courses” and/or Pages 500.01 through 500.05 of the Ohio Board of Regents 
Operating Manual for Two-Year Campus Programs for Instructional Arrangements that are not identified as Lecture/Recitation, Lab or
Clinical.  (http://www.regents.state.oh.us/progs/2yrmanual.pdf)

IS THERE A SEPARATELY SCHEDULED LAB:  Yes 

IS THERE A SEPARATELY SCHEDULED CLINICAL: No 

SPECIAL FACILITIES: Microcomputer Lab 
         START YEAR/SEMESTER: Fall 2009 

PREREQUISITE: None 
(Please indicate course/s that must be taken before this course.)  

COREQUISITE: None 
(Please indicate course/s that must be taken with this course.) 

CONCURRENT: None 
(Please indicate course/s that must be taken before or with this course.) 

CATALOG DESCRIPTION:  
An introduction to the concepts of technical problem solving using the microcomputer. 
Familiarization with the problem solving technique as it relates to problems in engineering 
technology will be emphasized. The problem solving technique is based on the application of 
current microcomputer related tools and software packages. Laboratory required. (A special fee 
will be assessed.) 
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REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Strategies for Creative Problem Solving, 2nd Edition, by H. S. Fogler and S. E. LeBlanc and 
Microsoft Excel 2007, Win XP Edition, by Rutkosky et al, and USB drive 

TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• computing hardware
• computing software
• disk operating system (DOS)
• spreadsheets
• word processing
• databases
• other current software applications
• the problem solving methodology

COURSE OUTCOMES & ASSESSMENT: (Tools, Methods, and Expected Results) 
Outcomes Assessment method(s) *Most courses will address 

all three domains.  In the instance when only two 
domains are addresses, include a justification in the 
Division cover letter. 

Cognitive: 
1. Solve engineering technology problems

using a structured methodology.
2. Use the microcomputer and relevant

software tools to solve problems.
3. Access the Internet to research

information.
4. Demonstrate a variety of thinking

processes.
5. Demonstrate good communication skills.

Evaluation of in-class, lab and homework 
exercises, and tests using a rubric that 
establishes a benchmark score of 70%. 

Affective: 
6. Recognize the application of problem

solving techniques in every day life.
Student survey of activities in lab. 

GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT (Tools, 
Methods, and Expected Results) 

Core course outcomes: 
C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 
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General Education Outcomes Corresponding Course Outcomes 
In1: Critical Thinking: Employ critical 
thinking skills in addressing issues and 
problems. 

#1-5 

In2: Communication: Demonstrate 
competence in verbal and nonverbal 
communication. 

#1-6 

SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
Lecture will present the basic theoretical concepts.  Laboratory exercises will allow the hands-
on use of microcomputers and the application of current software. 

GRADING PROCEDURES: 
Tests   30% 
Homework and Labs 30%  
Projects 20% 
Final Exam 20% 

TRANSFER MODULE REQUIREMENT CHANGES: 
_X _ None 
____ Add to English Composition area of Transfer Module 
____ Add to Arts/Humanities area of Transfer Module 
____ Add to Social and Behavioral Sciences area of Transfer Module 
____ Add to Mathematics area of Transfer Module 
____ Add to Natural and Physical Sciences area of Transfer Module 

MISCELLANEOUS 
____ Add to Transfer Assurance Guide (TAG)/Ohio Articulation Number (OAN) 
____ Add “G” for International Course (at least 30% of content is outside U.S.) 
____ Course/Cluster Program Review Underway 

OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE: 
____ Library/Learning Resource Review 
____ IS&S/ITMS Resource Review (Complete form if special technology is needed.) 
____ Facilities Planning Resource Review (Complete form if special facilities are needed.) 

Date: September 15, 2003 
Date revised: February 4, 2008 
Date revised: October 16, 2008 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

DIVISION: Engineering Technologies COURSE TITLE: Industrial Blueprint Reading 
COURSE NUMBER:  TECN 115 

Contact 
Hours/Week Weight ILU’s 

LECTURE/ 
RECITATION 

= 1 X LECTURE/ 
RECITATION 

(1.0) = 1 

LAB = 2 X LAB (0.85) = 1.7 

CLINICAL = X CLINICAL (1.0) = 

* = * = 
* = * = 

TOTAL 
CONTACT 

HOURS: 

= 
3 TOTAL COURSE 

ILU’s 
= 2.7 CREDIT HOURS: = 2 

* Please refer to the “Quality Point Checklist for New and Revised Courses” and/or Pages 500.01 through 500.05 of the Ohio Board of Regents 
Operating Manual for Two-Year Campus Programs for Instructional Arrangements that are not identified as Lecture/Recitation, Lab or 
Clinical.  (http://www.regents.state.oh.us/progs/2yrmanual.pdf)

IS THERE A SEPARATELY SCHEDULED LAB: Yes 

IS THERE A SEPARATELY SCHEDULED CLINICAL: No 

SPECIAL FACILITIES:  No 

START YEAR/SEMESTER: Fall 2009 
PREREQUISITE: None 
(Please indicate course/s that must be taken before this course.) 

COREQUISITE: None 
(Please indicate course/s that must be taken with this course.) 

CONCURRENT: None 
(Please indicate course/s that must be taken before or with this course.) 

CATALOG DESCRIPTION: 
This course is an introduction to the skills required to read and understand industrial blueprints. 
The reading of blueprints is emphasized rather than the drawing of blueprints. Freehand 
sketching is included.  Laboratory required. (A special fee will be assessed.) 

REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Interpreting Engineering Drawings, 7th edition, by C. Jensen, 2007, Delmar 
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TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• Introduction to Technical Drawing, Projection Systems, Titleblocks, Sketching
• Dimensioning
• Inclined Surfaces, Measurement of Angles
• Cylindrical Features
• Section Views, Revolved and Removed Sections, Broken-out and Partial Sections
• Machining Symbols, Drawing Revisions, Break Lines, Surface Texture
• Chamfers, Undercuts, Tapers, Knurls, Tolerancing
• Drawing Scale, Machine Slots, Baseline Dimensioning, Chain Dimensioning, Threads
• Inch Fits, Metric Fits
• Primary Auxiliary Views, Secondary Auxiliary Views, Arrangement of Views
• Alignment of Holes, Partial Views, Assembly Drawings, Bill of Materials
• Keys, Set Screws, Flats, Bosses, Pads, Coordinate Dimensioning, Steel Specifications
• Bearings, Structural Steel, Phantom Lines, Castings

COURSE OUTCOMES & ASSESSMENT: (Tools, Methods, and Expected Results) 
Outcomes Assessment method(s) *Most courses will address 

all three domains.  In the instance when only two 
domains are addresses, include a justification in the 
Division cover letter. 

Cognitive: 
1. Read and interpret an industrial blueprint. Evaluation of laboratory exercises and tests 

using a rubric that establishes a benchmark 
score of 70%. 

Psychomotor: 
2. Apply basic dimensioning and tolerancing

concepts.
3. Produce technical sketches.

Evaluation of in-class, homework and 
laboratory exercises, and tests using a rubric 
that establishes a benchmark score of 70%. 

Affective: 
4. Recognize the importance of print reading

skills in industry.
Student survey of activities in lab. 

GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT (Tools, 
Methods, and Expected Results) 

Core course outcomes: 
C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 

General Education Outcomes Corresponding Course Outcomes 
In1: Critical Thinking: Employ critical 
thinking skills in addressing issues and 
problems. 

#1-4 
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SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
Lecture will present the basic theoretical concepts.  Laboratory exercises will allow the hands-
on application of print reading and interpretation. 

GRADING PROCEDURES: 
Tests 30% 
Homework and Labs 50%  
Final Exam 20%  

TRANSFER MODULE REQUIREMENT CHANGES: 
_X _ None 
____ Add to English Composition area of Transfer Module 
____ Add to Arts/Humanities area of Transfer Module 
____ Add to Social and Behavioral Sciences area of Transfer Module 
____ Add to Mathematics area of Transfer Module 
____ Add to Natural and Physical Sciences area of Transfer Module 

MISCELLANEOUS 
____ Add to Transfer Assurance Guide (TAG)/Ohio Articulation Number (OAN) 
____ Add “G” for International Course (at least 30% of content is outside U.S.) 
____ Course/Cluster Program Review Underway 

OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE: 
____ Library/Learning Resource Review 
____ IS&S/ITMS Resource Review (Complete form if special technology is needed.) 
____ Facilities Planning Resource Review (Complete form if special facilities are needed.) 

Date: September 15, 2003 

Date revised: February 4, 2008 
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C O U R S E  D E S C R I P T I O N  W I T H  S T U D E N T  O U T C O M E S

L O R A I N  C O U N T Y  C O M M U N I T Y  C O L L E G E  

DIVISION: Engineering Technologies COURSE TITLE: Geometric Dimensioning & 
Tolerancing 
COURSE NUMBER: TECN 245 

Contact 
Hours/Week Weight ILU’s 

LECTURE/ 
RECITATION 

= 2 
X LECTURE/ 

RECITATION 
(1.0) = 2 

LAB = X LAB (.85) = 

CLINICAL = X CLINICAL (1.0) = 

* = * = 
* = * = 

TOTAL 
CONTACT 

HOURS: 
= 2 TOTAL COURSE 

ILU’s = 
2 CREDIT HOURS: = 2 

* Please refer to the “Quality Point Checklist for New and Revised Courses” and/or Pages 500.01 through 500.05 of the Ohio Board of Regents 
Operating Manual for Two-Year Campus Programs for Instructional Arrangements that are not identified as Lecture/Recitation, Lab or
Clinical.  (http://www.regents.state.oh.us/progs/2yrmanual.pdf)

IS THERE A SEPARATELY SCHEDULED LAB:  No 

IS THERE A SEPARATELY SCHEDULED CLINICAL: No 

SPECIAL FACILITIES:  No 

START YEAR/SEMESTER: Fall 2013 
PREREQUISITE: TECN 115 
(Please indicate course/s that must be taken before this course.)  

COREQUISITE: None 
(Please indicate course/s that must be taken with this course.) 

CONCURRENT: None 
(Please indicate course/s that must be taken before or with this course.) 

CATALOG DESCRIPTION:  
This course is an introduction to the ASME Y14.5 -2009 Geometric Dimensioning and 
Tolerancing (GD&T) standard. General Tolerancing methods will be reviewed. Geometric 
characteristic symbols and terms, and datums will be defined. Material condition modifiers will 
be identified and discussed. The geometric tolerances of form, orientation, profile, runout and 
location will be studied. Prerequisite: TECN 115. 
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REQUIRED TEXTBOOK(S)/MATERIAL(S): 
Fundamentals of Geometric Dimensioning and Tolerancing, 3rd ed., by Alex Krulikowski 
Recommended reference text:  ASME Y14.5 -2009 Dimensioning and Tolerancing Standard, 
ASME, 2009. 

TOPICAL OUTLINE:  (COMMON CORE TOPICS) 
• Conventional tolerancing review
• GD&T fundamentals
• GD&T symbols
• Datums and datum targets
• Material condition modifiers
• Form tolerances
• Orientation tolerances

• Profile tolerances
• Runout tolerances
• Location tolerances
• Projected tolerance zones
• Virtual condition
• Bonus tolerancing

COURSE OUTCOMES & ASSESSMENT: Tools, Methods, and Expected Results 
Outcomes-Cognitive, Affective, Psychomotor 
Most courses will address all three domains.  In the instance 
when only two domains are addressed, include a justification 
in the Division cover letter. 

Suggested Assessment Method(s)  
The use of benchmarks, standards, criteria, or success 
indicators are to be identified as appropriate to individual 
courses.  NOTE: When benchmarks are not used, please add 
justification in the Division cover letter. 

Cognitive: 
1. Interpret the ASME Y14.5-2009

Dimensioning & Tolerancing Standard.
2. Identify the symbols that represent the

geometric tolerances of form, orientation,
location, runout, and profile.

3. Identify standard dimensioning symbols.

Evaluation of in-class and homework 
exercises, and tests using a rubric that 
establishes a benchmark score of 70%. 

Affective: 
4. Describe the importance of the standard

as it relates to engineering drawings.
Evaluation of in-class and homework 
exercises, and tests using a rubric that 
establishes a benchmark score of 70%. 

GENERAL EDUCATION REQUIREMENT: OUTCOMES AND ASSESSMENT 
Core course outcomes: 

C1:  English:  Demonstrate logical organization, coherent thinking, and precision in writing. 
C2:  Mathematics:  Utilize college mathematics to solve problems. 
C3:  Natural Science:  Apply scientific concepts and methods of inquiry. 
C4:  Social Science:  Apply concepts, principles and methods of inquiry in the social sciences. 
C5:  Humanities:  Examine the nature of human expression and/or artistic creativity. 

Infused outcomes: 
In1:  Critical Thinking:  Employ critical thinking skills in addressing issues and problems. 
In2:  Communication:  Demonstrate competence in verbal and nonverbal communication. 
In3:  Diversity:  Analyze the role of diversity in the development of the individual, the community, and the global society. 
In4:  Ethics:  Apply personal, professional, social and civic values. 
In5:  Health:  Identify behaviors that promote health of the individual. 
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General Education Outcomes Corresponding Course Outcomes 
In1: Critical Thinking: Employ critical 
thinking skills in addressing issues and 
problems. 

#1-4 

SUGGESTED INSTRUCTIONAL METHOD(S) AND TECHNIQUE(S): 
Lecture will present the basic theoretical concepts.  Homework exercises will allow the 
application of theory to interpreting industrial blueprints. 

GRADING PROCEDURES: 
Tests 30% 
Homework  50% 
Final Exam 20% 

TRANSFER MODULE REQUIREMENT CHANGES: 
_X _ None 
____ Add to English Composition area of Transfer Module 
____ Add to Arts/Humanities area of Transfer Module 
____ Add to Social and Behavioral Sciences area of Transfer Module 
____ Add to Mathematics area of Transfer Module 
____ Add to Natural and Physical Sciences area of Transfer Module 

MISCELLANEOUS 
____ Add to Transfer Assurance Guide (TAG)/Ohio Articulation Number (OAN) 
____ Add to Career Tech. Credit Transfer (CTAG)/CTAG Articulation Number (CTAN) 
____ Add “G” for International Course (at least 30% of content is outside U.S.) 
____ Course/Cluster Program Review Underway 

OTHER RESOURCES INCLUDING EQUIPMENT AND SOFTWARE: 
• Geometric dimensioning & tolerancing videotapes
____ Library/Learning Resource Review (Complete form for new or renumbered courses.) 
____ IS&S/ITMS Resource Review (Complete form if special technology is needed.) 
____ Facilities Planning Resource Review (Complete form if special facilities are needed.) 

Date revised: September 15, 2003 
Date revised: February 4, 2008 
Date revised: September 2012 
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LORAIN COUNTY COMMUNITY COLLEGE 
CURRICULUM COUNCIL MINUTES 

JANUARY 30, 2018  
(PENDING APPROVAL BY CURRICULUM COUNCIL ON FEBRUARY 27, 2018) 

3:00 P.M. – 5:00 P.M. – SP 207/208 

Curriculum Council Members: 

K. Aleman
C. Applin *
L. Atkinson
E. Behrouzi
J. Crooks *
A. Dickinson
J. Dryden*
B. Ereditario
B. Geiger

K. Head (Chair)
K. Hooks
S. Hubbard
W. Hughes
L. Kolczun
H. Moon (Vice-Chair)
T. Parson
G. Rivera
C. Sheetz

S. Sutton
C. Tchompalov
N. Urrutia
J. Vanderford
K. Weber
A. Weiss
J. Woo
K. Zelesnik
J. Zeager*

*Non-Voting Members

Curriculum Council Resource: 
S. Jamerson M. Jones K. O’Neill
R. Schestag C. Williams

Proxy: C. Sheetz for K. Aleman 
H. Moon, for T. Parson
K. Zelesnik for J. Vanderford (left early)
B. Geiger for A. Weiss
A. Dickinson for S. Hubbard

Absent: K. Aleman, S. Hubbard, T. Parson, A. Weiss 

Guest(s):  L. Augustine, R. Beil, S. Hyde-Pinner, J. Krupa, K. Orantek, C. Selvage, G. Vasiloff 
B. Joseph

I. Call to Order / Introductions

K. Head called the meeting to order at 3:05 p.m.

II. Approval of Minutes – (Action Items)

L. Atkinson made the motion to approve the CC Minutes; S. Sutton seconded the motion.

Vote:  18 Approve, 0 Oppose, 2 Abstention Motion Passed
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III. Report of Actions by Provost/VP ALS  

 
There were no comments.   
 
 

IV. Chair’s Remarks - K. Head  (Information Item)  
K. Head encouraged everyone to be considerate of others when they are speaking and to keep a 
collegial atmosphere.  As new chair she observed that some of the cover letters did not reflect 
the communication statement that should be used when revisions impact another area and the 
divisional approval.   
 
R. Schestag and C. Williams will be attending a Leepfrog Conference during the time of the 
next CC meeting on February 27.  K. Head requested volunteers to serve in their place by 
taking minutes and running the technology.  K. Hooks volunteered to take the CC Minutes and 
C. Sheetz agreed to run the technology.    

 
V. Strategic Curriculum Directives – (Information Item) 

J. Dryden called attention to this Curriculum Council meeting as an historical meeting where members 
will consider LCCC’s first Baccalaureate Degree.  The Microelectronic Manufacturing Bachelors of 
Science Degree (BAS) initial proposal was presented at a public hearing in Columbus on January 19.  
The public comment period included some objections from four-year universities.  LCCC presented a 
strong case that clearly indicated that the microelectronic and MEMS coursework was a unique 
program and had very little overlap with other university programs.  J. Dryden reviewed some of the 
State requirements associated with proposal and showed some of the PowerPoint slides that were 
presented at the hearing.  State requirements included no duplication with other institutions, proven 
workforce need, establishment of industry partners, etc.).   There appeared to be a positive response for 
the degree by the Chancellor’s Office.  Other college proposals did not seem as well received.  J. 
Dryden thanked J. Vanderford, G. Vasiloff, and K. Zelesnik on the development of the BAS degree.  
Curriculum Council applauded the team’s tremendous work and the quality of the program.    
 
If the Chancellor’s Office agrees for LCCC to move forward, a formal application will be 
submitted to ODHE.  We will also need to submit a formal application for HLC approval.    
 

 
VI. New Business  

 

A. Enrollment, Financial and Career Services Division (Action Items) 

1. New Work Based Learning Courses 

a. XXXX 387, Work Based Learning IV 
b. XXXX 388, Work Based Learning V 
c. XXXX 389, Work Based Learning VI 
d. XXXX 487, Work Based Learning VII 
e. XXXX 488, Work Based Learning VIII 
f. XXXX 489, Work Based Learning IX 
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2. Revised Work Based Learning Courses
a. XXXX 287, Work Based Learning I (Course Description, Prerequisite, Required

Textbooks, Topical Outline, Course Outcomes and Assessment, Suggested
Instructional Methods and Techniques, Grading Procedures, Experiential Learning)

b. XXXX 287, Work Based Learning I (Course Description, Required Textbooks,
Topical Outline, Course Outcomes and Assessment, Suggested Instructional
Methods and Techniques, Grading Procedures, Experiential Learning)

c. XXXX 287, Work Based Learning I (Course Description, Required Textbooks,
Topical Outline, Course Outcomes and Assessment, Suggested Instructional
Methods and Techniques, Grading Procedures, Experiential Learning)

S. Sutton, R. Beil and M. Jones presented the Work-Based Learning courses.  The additional
courses reflect the Baccalaureate level and revisions were needed to reflect current trends and
employer-identified competencies aligned with the National Associate of Colleges and
Employers (NACE).  A. Dickinson made note that outcome #10 on the CDSO forms did not
reflect the same verbs as the NACE competency listing.  R. Beil noted that Global/Intercultural
Fluency:  Value, respect, and learn from diverse cultures… may not be an experience in the WBL
course so they made the outcome more general.  A. Dickinson said the description was in
alignment with the institutional equity work we are pursuing.  K. Hooks made the
recommendation that we use the value, respect and learn verbs but qualifying the outcome by
using “…within this particular workplace”.

There was also a suggestion to revise the course titles by using numbers so students will more 
easily differentiate between the courses (e.g. Work-Based Learning I, II, III…1X and that those 
numbers should be reflected in the course description and prerequisites.   There was also 
discussion about including work life balance to the learning outcomes related to health.        

A. Dickinson made the motion to approve with the suggested changes; G. Rivera seconded the motion.

Vote:  22 Approve, 0 Opposed, 0 Abstentions  Motion passed

Note:  After Curriculum Council it was determined that the best way to design the work-based 

learning courses is not through a title numbering system but through the course numbering only.   

Sustainable Agriculture was discussed next – see D. 1a – 1c. 

B. Health and Wellness Sciences Division (Action Items)

1. Revised Clinical Laboratory Sciences Technology AAS Curriculum Guide #2406 (Added

MTHM 168, Re-sequenced courses; Remove and inactivate CLSC 112, CLSC 123;

Remove ENGL 162)
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C. Selvage spoke about the revisions to the Clinical Lab Science program and ensuring the AAS
was under the 65 semester credit hour limit requirement.  A required mathematics course was
added and CLSC 112 and 123 will be removed and inactivated.  Courses were also sequenced.
It was requested that a note be added that if the student plans on transferring to a four-year
institution that ENGL 162 would be recommended.

S. Sutton made the motion to approve with the ENGL 162 note; N. Urrutia seconded the motion.

Vote:  23 Approve, 0 Opposed, 0 Abstentions  Motion passed

2. New Activities Director One Year Technical Certificate #3009

L. Augustine and J. Krupa presented the Activities Director One Year Technical Certificate and
the MEPAP courses.  The program and courses used to be offered as non-credit but are moved to
credit so that students could receive financial aid.  There is much interest in the program and the
certification is now required by institutions that receive federal funding.

G. Rivera made the motion to approve; K. Hooks seconded the motion.

Vote:  23 Approve, 0 Opposed, 0 Abstentions Motion passed 

3. Revised Sports and Fitness Management AAS #3002 (Added HPED 152, Removed HPED

151)

4. New HLED/HPED Courses

a. HLED 162, Modular Education Program For Activity Professionals (MEPAP) I

b. HLED 163,  Modular Education Program For Activity Professionals (MEPAP) II

c. HPED 120, Senior Fitness Assessment

d. HPED 152, Application of Activities

5. Revised HPED 285, Practicum Seminar (Contact Hours/ILUs, Catalog Description,

Prerequisite, Topical Outline, Course Outcomes and Assessment, CIP Code,

L. Augustine spoke about the revisions to HPED 285 including adding the experiential learning
component and adding benchmarks.

K. Hooks made the motion to approve; N. Urrutia seconded the motion.

Vote:  23 Approve, 0 Opposed, 0 Abstentions Motion passed 
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C. Social Sciences and Human Services Division (Action Items) 

1. Inactivate EDCT 263, Mathematics in the Classroom 

 
A. Dickinson spoke about the inactivation of the mathematics course.  The course was 
part of the Paraprofessional Licensure Program that was inactivated a few years ago.   

 
S. Sutton made the motion to approve; K. Zelesnik seconded the motion. 

 
Vote:  22 Approve, 0 Opposed, 0 Abstentions  Motion passed 

 
 

D. Science and Mathematics Division (Action Items) 

1. Revised SAGR Curriculum Guides 

a. Sustainable Agriculture AAS #7200 (Add MTHM 168, BIOG 165, BIOG 151, 

resequencing course, Remove BIOG 161, BIOG 260, MTHM 121, MTHM 171, 

Added Experiential Learning notation, Notes) 

b. Sustainable Agriculture One Year General Certificate #7195 (Add MTHM 168, 

MTHM 121, MTHM 171, Added Experiential Learning notation, Notes) 

c. Specialty Crop Growers Short Term General Certificate #7191 (Added Experiential 

Learning notation) 

2. Revised Courses 

a. BIOG 164, Exploration in Field Biology (Experiential Learning component) 

b. SAGR 115G, Food Systems, Society, and Global Health (Catalog Description, 

Course Outcomes, Grading Procedures, and Experiential Learning component) 

 

R. Beil spoke about the revisions to the SAGR programs and courses.  Revisions were 
made to be more in alignment with our partnering institutions (e.g. Central State and The 
Ohio State University).  The experiential learning components were also reflected.  

 
L. Atkinson made the motion to approve; J. Woo seconded the motion. 

 
Vote:  23 Approve, 0 Opposed, 0 Abstentions  Motion passed 
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E. Engineering, Business and Information Technologies Division (Action Items) 

1. New Microelectronic Manufacturing BAS Degree #9601 

2. Revised Industrial Safety Curriculum Guides 

a. Industrial Safety Technology/Technician ATS #6720 (Added SAFE 145; Removed 
SAFE 105; Resequenced Courses; Credit hour increase by 1 semester credit hour) 

b. Industrial Safety Technology/Technician, Professional Safety Certificate #6710 
(Added SAFE 145; Removed SAFE 105; Resequenced Courses) 

c. Industrial Safety Technology/Technician, General Safety Certificate #6700 (Added 
SAFE 145; Removed SAFE 105; Resequenced Courses; Credit hour) 
 

3. New MEMS/QLTY/SAFE Courses  
a.  MEMS 311, PCB and Flex Design 
b. MEMS 321, PCB Assembly 
c. MEMS 411, PCB Inspection and Rework 
d. MEMS 421, Electronic Assembly – Senior Design 
e. QLTY 241, ISO 9001:2015 Standards and Implementations 
f. SAFE 145, Safety in General Industry 

 
K. Zelesnik introduced G. Vasiloff and J. Vanderford to speak about the new courses and 
new Microelectronic Manufacturing Bachelors of Applied Science Degree proposal.  The 
new degree is comprised of electronics, artwork and engineering and is quite unique in 
Ohio.  Thirty-two employers were in support of the degree and many of our students 
taking the first two year MEMS courses have been employed.  The MEMS AAS will lead 
to the Microelectronic Manufacturing BAS Degree.  Only five new courses were required 
for the new BAS.  Several other degrees we offer including Automation and Mechanical 
Design can lead to the BAS Degree as well.   
 
There was some discussion to ensure that the OTM was embedded into the BAS in 
alignment with the ODHE requirement.  G. Vasiloff and J. Vanderford will ensure the 
OTM is embedded and course revisions will be reflected on the BAS Curriculum Guide 
as an “Information Item” and in the Provost/VP Response Letter at the March Curriculum 
Council Meeting. 
 
It was suggested that QLTY 241 not contain the year classification for the certification in 
the title rather use ISO9001 Standards and Implementations title with a course description 
emphasizing the latest version of the certification (remove the year 2015).   

 
S. Sutton made the motion to approve with the embedded OTM; L. Atkinson seconded the motion. 

 
Vote:  23 Approve, 0 Opposed, 0 Abstentions  Motion passed 
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G. Vasiloff discussed Agenda items E2 a-c noting the revision to an OSHA 30 hour
course instead of the OSHA 10.  This change will help students to be hired into an
advisory role for general industry safety.  The new SAFE 145 will provide the 30 hour
card.  SAFE 105 will remain an active course but will be removed from the three safety
programs.

L. Atkinson made the motion to approve; L. Kolczun seconded the motion.

Vote:  23 Approve, 0 Opposed, 0 Abstentions Motion passed 

4. Revised Business, Marketing, and Tourism Courses
a. BADM 171, Introduction to E-Commerce (Textbook, Topical Outline, Course

Outcomes and Assessment, General Education Outcomes, Suggested Instructional
Methods, Grading Procedures, CIP Code)

b. MKRG 113, Principles of Selling (Title, Textbook, Topical Outline, Course
Outcomes and Assessment, General Education Outcomes, Suggested Instructional
Methods, Grading Procedures, College Readiness Requirements)

c. MKRG 211, Applied Marketing Essentials (Textbook, Topical Outline, Course
Outcomes and Assessment, General Education Outcomes, Suggested Instructional
Methods, Grading Procedures, CIP Code),

d. MKRG 221, Consumer Behavior (Textbook, Course Outcomes and Assessment,
General Education Outcomes, Suggested Instructional Methods, Grading
Procedures, College Readiness Requirements)

e. MKRG 245, Social Media Marketing (Textbook, Course Outcomes and
Assessment, General Education Outcomes, Suggested Instructional Methods,
Grading Procedures, CIP Code)

f. MKRG 247, Services Marketing (Catalog Description, Textbook, Topical Outline,
Course Outcomes and Assessment, General Education Outcomes, Suggested
Instructional Methods, Grading Procedures, CIP Code)

g. MKRG 251, Principles of Marketing, (Catalog Description, Textbook, Topical
Outline, Course Outcomes and Assessment, General Education Outcomes,
Suggested Instructional Methods, Grading Procedures, CIP Code)

h. MKRG 255, Advertising & Promotion (Catalog Description, Prerequisite,
Textbook, Topical Outline, Course Outcomes and Assessment, General Education
Outcomes, Suggested Instructional Methods, Grading Procedures, CIP Code)

i. MKRG 256, Retail Management (Textbook, Course Outcomes and Assessment,
General Education Outcomes, Suggested Instructional Methods, Grading
Procedures, CIP Code)

j. TRSM 112, Introduction to the Hospitality Industry (Textbook, Course Outcomes
and Assessment, General Education Outcomes)
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k. TRSM 118, Food Safety and Sanitation (Textbook, Course Outcomes and
Assessment, General Education Outcomes, Suggested Instructional Methods,
Grading Procedures)

l. TRSM 124, Conference, Meeting and Event Planning (Catalog Description,
Textbook, General Education Outcomes, Suggested Instructional Methods)

m. TRSM 126, Hospitality and Tourism Management Career Exploration (Catalog
Description, Topical Outline, Textbook, General Education Outcomes)

n. TRSM 226, Hospitality and Tourism Management Career Exploration(Catalog
Description, Topical Outline, General Education Outcomes)

o. TRSM 285, Hospitality Supervision (Textbook, General Education Outcomes)

M. McConnell reviewed the revisions to the Business, Marketing, and Tourism Courses.
The revisions were to ensure accuracy as we move into the Leepfrog system and to ensure
we are in line with Curriculum Council standards.  There were a few minor typos in
BADM 171 outcome #7.  It was suggested that outcomes 1-8 be reconsidered for the
cognitive domain.  Cognitive is higher level rather than just comprehensive learning.
There was discussion if manipulating a template was psychomotor.  With a few minor
revisions there was a vote to approve.

L. Atkinson made the motion to approve; G. Rivera seconded the motion.

Vote:  23 Approve, 0 Opposed, 0 Abstentions Motion passed 

F. Arts and Humanities Division (Action Item)
1. New Course ENGL/CMMC 271, Introduction to Language and Linguistics

G. Rivera and T. Bosley spoke about the new linguistics course.  The development of this
course was a collaborative effort by three faculty members with three different types of
expertise:  G. Rivera, T. Bosley, and J. Sevenker initially offered the course as an
experimental course and are requesting the course be made permanent.  The course will
be submitted to ODHE for OTM approval. The course satisfies all infused outcomes and
it is expected this course will be a perfect elective to compliment the AA and AS.  G.
Rivera noted that 20 students have already enrolled in the experimental course.   The
course will be numbered at the 200 level.  It was noted that some universities number this
course is at the 300 level.

S. Sutton made the motion to approve; W. Hughes seconded the motion.

Vote:  21 Approve, 0 Opposed, 0 Abstentions Motion passed 

G. Old Business (Information Items) - None.

H. Adjourn
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LORAIN COUNTY COMMUNITY COLLEGE 
SPECIAL CURRICULUM COUNCIL MINUTES 

MAY 30, 2018  
(PENDING APPROVAL BY CURRICULUM COUNCIL ON SEPTEMBER 25, 2018) 

3:00 P.M. – 4:00 P.M. – SP 207/208 
 
 

Curriculum Council Members: 
 

I. Abraham 
K. Aleman 
C. Applin * 
L. Atkinson 
E. Behrouzi  
J. Crooks * 
M. DiGiandomenico 
D. Douglas 
J. Dryden* 

B. Ereditario 
B. Geiger 
A. Harris 
K. Head (Chair) 
W. Hughes 
L. Kolczun 
H. Moon* 
T. Parson  
B. Pongracz 

C. Sheetz 
C. Tchompalov 
J. Vanderford 
K. Weber 
A. Weiss  
J. Woo 
K. Zelesnik 
 

 
*Non-Voting Members 

 
Curriculum Council Resource: 
S. Jamerson                                        M. Jones               
R. Schestag     C. Williams  

Proxy: C. Sheetz for K. Aleman 
A. Weiss for K. Hooks 
J. Woo for G. Rivera 

Absent: A. Aleman, K. Hooks, G. Rivera, C. Tchompalov, K. Weber 

Guest(s):  None  

 
I. Call to Order / Introductions 

 
K. Head called the meeting to order at 3:02 p.m.   
 

 
II. New Business  

 

A. Engineering, Business and Information Technologies Division (Action Items) 

1. Microelectronic Manufacturing Bachelor of Applied Science Degree 

a. Program Objectives 
b. Assessment Plan 

 
J. Dryden thanked everyone for attending this important Curriculum Council meeting.  As part of 
the Higher Learning Commission (HLC) and Ohio Department of Higher Education (ODHE) site 
visit it is requested that faculty governance, Curriculum Council, review and approve the 
program learning objectives and assessment for the Microelectronic Manufacturing Bachelor of 
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Applied Science Degree.  Henceforth, we will be reviewing program outcomes and assessment as 
we do course outcomes and assessment through Curriculum Council process and procedure.   
 
K. Zelesnik spoke about program outcomes and how they were developed in concert with 
employers who identified the required knowledge and skill sets associated with the 
microelectronic manufacturing work.  Surveys were administered to both regional and national 
employers.  This information was collected and shared with the Microelectronic Manufacturing 
Advisory Committee who then helped to draft the program objectives.  In addition, the EBIT 
faculty further reviewed the program objectives especially as they are to be aligned with ABET 
accreditation standards.  At this point in time we are preparing as if we will pursue ABET 
accreditation.   K. Zelesnik made note that you must have two years of student graduates of the 
degree before even applying for the ABET accreditation.  We will make the determination for 
ABET accreditation in the future.     
 
J. Vanderford reviewed the MEMS AAS program outcomes along with the BAS program outcomes.  He 
explained that the microelectronic manufacturing program would be under the Industry Lead Society - 
Surface Mount Technology Associate (SMTA).  There are 220 companies in the Ohio Valley regional 
chapter.  LCCC would be part of this chapter and would like to establish a student chapter as well.  
Program Learning Objectives include five main areas: 
 

1. Printed circuit boards 
2. Quality elements 
3. Electronics 
4. Mechanical drafting 
5. Programming 

 
J. Vanderford reviewed each learning objective and distinguished the outcome differences between the 
AAS and the BAS.  He noted that the AAS would be more geared toward equipment/operator skills 
whereas the BAS would have those same technical skills as well as managerial and/or team lead skills.  
He noted that students successfully completing the BAS would be “greenlit” and would be able to 
demonstrate mastery in circuit board complexity, volume and quality.  Students would also be prepared 
to pass the Surface Joint Technology Association Process Certification Exam.   
 

The program learning objectives and assessment methods were aligned with some of the tools that are 
used in our ABET accreditation for electronics and manufacturing programs.  We establish multiple 
measures for each learning outcome.  The course outcomes are mapped to the program outcomes with 
both direct and indirect assessments.  Direct assessment may include course outcomes and assessments 
such as pre-post tests, demonstrations graded by a rubric etc.  Indirect assessments include multiple 
employer evaluations, student evaluations, alumni evaluations at various points in time.  It was 
suggested that the MEMS program outcomes be included in the program assessment plan. 
 
Faculty were pleased with the course and program mapping and recommended that this model be 
adopted for all our programs as a continuous improvement process.  S. Hubbard made note that PHYC 
150 was not part of the mapping process.  It was suggested that the MEMS AAS align with some of the 
ABET program outcomes and assessments.  J. Vanderford agreed that this is something they have 
decided to pursue.  There was a question about the difference between program learning outcomes and 
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program learning objectives.  It was noted that program learning objectives is the language that is used 
by HLC.  We will speak to our HLC liaison for better understanding about this.   

There were questions about some of the verbs used in the ABET language as compared to Bloom’s 
Taxonomy which we have adopted for assessment language.  Some suggested that we can do both.  We 
can use the ABET language and assessments and also use the Bloom’s Taxonomy domain verbs to better 
describe and define the levels of mastery.    

L. Atkinson made the motion to approve the program learning objectives and the assessment methods

with the inclusion of mapping PHYC 150 and that all of the MEMS AAS learning objectives be

included in the mapping and assessment plan as well; W. Hughes seconded the motion.

Vote:  18 Approve, 0 Opposed, 0 Abstentions  Motion passed

III. Adjourn
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Document Author: Johnny Vanderford    Date:  6/8/2018 
Job Title: Asst. Professor, Lab Director, and Coordinator – MEMS & Microelectronic Manufacturing Degrees 
Institution: Lorain County Community College 
 

Purpose of Document             
This document summarizes the industry feedback of the degree course outcomes and program learning objectives 
(PLO) for the Bachelors of Applies Science (BAS) in Microelectronic Manufacturing.   
 
Advisory Committee Members that Provided Feedback         

Name Title Company/Institution & Location 
John Butkowski Senior Process Engineer R.W. Beckett Corp, North 

Ridgeville, OH 
Keith Clark Electronic Factory Manager Lincoln Electric, Euclid, OH 
Brett Crane PCB Assembly Lead Engineer Bird Technologies, Solon, OH 
Eve Fabrizio VP of Engineering NanoBio Systems, Elyria, OH 
Dale Garrett Principle Development Engineer R.W. Beckett Corp, North 

Ridgeville, OH 
Jim Latham President and Founder NanoAligned Solutions, 

Lakewood, OH 
Geoff Lipnevicious Senior Manager of Workforce 

Development 
Lincoln Electric, Euclid, OH 

Bob Morag President and Owner LTI Power Systems, Elyria, OH 
John Paximadis VP of Engineering IEC Infrared Systems, Middleburg 

Heights, OH 
Jim Tennant President  RBB Systems, Wooster, OH 
Greg Vance Sr. Process Engineer Rockwell Automation, Solon, OH 

Denise Ybarra HR Manager ZIN Technologies, Cleveland, OH 
Feedback from advisory committee representatives provided by email and phone conversation.   
 

Summary of Feedback and Responses from Supporting Members of Advisory Committee    
In general, all company advisory committee representatives approve of the course outcomes and PLOs.  Some 
feedback on individual courses and outcomes are shown as follows.    

• Request the number of hours required for an internship be shown as well as indicated that the internship 
is a paid internship. The final outcome was changed to reflect the 300 hours of paid internship experience 
required for a student to receive the BAS.   

• Technical writing and reporting is important, a team leader should have skills in technical writing to both 
the technicians being managed as well as reporting to upper management.  Technical writing is mentioned 
in the course outcomes  

• It is desired to have statistical process control (SPC) and Failure Reporting and Corrective Action Systems 
(FRACAS) incorporated into quality classes and reporting classes.  SPC and FRACAS are part of several of 
the quality courses.   

• Statistics is important and should be reflected in all quality classes and core MEMS classes.  Statistics are 
part of these courses already.   

• Although drafting is an acceptable description, specific programs are being used such as Solid Works and 
AutoCAD for doing drafting and were requested to be part of the programs.  There are three courses 
included in the program as well as two MEMS core courses that use these programs and a third program 
called Altium being used in core MEMS classes.   
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LORAIN COUNTY COMMUNITY COLLEGE 
CURRICULUM COUNCIL MINUTES 

OCTOBER 31, 2017  
(PENDING APPROVAL BY CURRICULUM COUNCIL ON NOVEMBER 28, 2017) 

3:00 P.M. – 5:00 P.M. – SP 207/208 
 
 

Curriculum Council Members: 
 

K. Aleman 
C. Applin * 
L. Atkinson 
E. Behrouzi  
J. Crooks * 
A. Dickinson 
M. DiGiandomenico (Chair) 
J. Dryden* 
B. Ereditario 
B. Geiger 

K. Head  
K. Hooks 
S. Hubbard 
W. Hughes 
L. Kolczun 
H. Moon 
T. Parson  
G. Rivera 
C. Sheetz 
S. Sutton 

C. Tchompalov 
N. Urrutia  
J. Vanderford 
K. Weber 
A. Weiss  
J. Woo 
K. Zelesnik 
J. Zeager* 

 
 
*Non-Voting Members 

 
Curriculum Council Resource: 
S. Jamerson                                        M. Jones    K. O’Neill           
R. Schestag     C. Williams  

Proxy: L. Kolczun for L. Atkinson 
E. Behrouzi for B. Geiger 
G. Rivera for J. Woo (arrived late) 
T. Parson for N. Urrutia 

Absent: L. Atkinson, B. Geiger, M. Jones, K. O’Neill, N. Urrutia, J. Vanderford 

Guest(s):  K. Joris  

 
I. Call to Order / Introductions 

 
M. DiGiandomenico called the meeting to order at 3:09 p.m.   
 

 
II. Approval of Minutes – (Action Items) 

 
S. Hubbard made the motion to approve the CC Minutes; H. Moon seconded the motion. 
 
 Vote:  14 Approve, 0 Oppose, 1 Abstention Motion Passed 

 
III. Report of Actions by Provost/VP ALS  

 
There were no comments. 
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IV. Chair’s Remarks - M. DiGiandomenico  (Information Item)  

M. DiGiandomenico welcomed everyone to the Curriculum Council meeting and expressed 
thanks for the time spent on review of curricula.  She encouraged everyone to share their 
remarks and provide feedback at the meeting.     
 

 
V. Strategic Curriculum Directives – (Information Item) 

J. Dryden provided an update on the Chancellor’s visit and the Request for Information (RFI) for the 
Microelectronic Manufacturing Bachelors of Applied Science (BAS) Degree.  The Chancellor’s visit 
went very well.  He learned about the success of students in the SAIL program and met with students 
in the program and their advisors.  He was also given a tour of the Fab Lab and met with K. Durham 
and H. Kestler to visit research labs and hear about some of the student projects.   
 
The Chancellor also met with faculty, students and employers about the Microelectronic 
Manufacturing BAS Degree.  He was given a tour of the MEMS lab as well as some of our other 
manufacturing facilities.  The Chancellor was quite impressed and supportive of LCCC’s pursuit of the 
BAS.  As a first step, an RFI was submitted to ODHE.  The RFI contained information about 
occupations and workforce need, faculty vitas, employer agreements, and other requested 
documentation.  Next steps include a public hearing in December that will give opportunity for 
feedback and concerns.  If the public hearing goes well we proceed to the formal application process.  
We will need to demonstrate labor market value, employer commitment, and ensure that the program 
is not in competition with programs from other colleges and universities in the region.   
 
J. Dryden thanked faculty for their great work with the TAG and CTAG submissions.  There were 32 
submissions in this fall round which is the largest number of submissions we have ever had.  He gave a 
“hats off” to the divisions and acknowledged the tremendous amount of work involved with this 
important state transfer initiative.  He thanked R. Schestag for her hard work, coordination, and 
commitment for the TAG/CTAG work.   
 
The State’s Phase III Statewide standards work is underway for awarding college credit for 
College-Level Examination Program (CLEP) exams.  ODHE saved the more controversial 
disciplines for this final phase:  Analyzing and Interpreting Literature, Calculus, College 
Composition, College Composition Modular, College Mathematics, Humanities, Natural 
Sciences, Precalculus, Social Sciences, and History.  The surveys are due by November 20.   

 
 

VI. New Business  
 

A. Science and Mathematics Division (Action Item) 

1. New Course – BIOG 150, Infectious Disease A to Z 

H. Kestler and J. Thompson presented the BIOG 150 course.  Those involved with public health 
including practioners, consumers, health care workers, along with our CCP and Early College 
Students will be interested in taking this course.  They will learn about Aids to Zika (A-Z).  It is 
expected that this course will have good enrollment.  J. Thompson noted that this course will 
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benefit students pursuing the AA.  This a lecture only science course - not a lab science course.  
The AA requires six semester hours in a science one of which must include a lab.  This course 
will be a good offering for a non-lab science course.   

K. Zelesnik made the motion to approve; A. Weiss seconded the motion.

Vote:  20 Approve, 0 Opposed, 0 Abstentions Motion passed 

2. Revised Prerequisites and Course Placement Policies

a. ASTY 152, Solar System Astronomy (Course Placement Policy: MTHM 058 or

Higher

b. BIOG 161, Principles of Biology I (Course Placement Policy: MTHM 058 or Higher)

c. BIOG 164, Explorations in Field Science (Course Placement Policy: MTHM 058 or

Higher)

d. BIOG 275, Genetics (Course Placement Policy: MTHM 058 or Higher)

e. CHMY 155, Chemistry and Society (Course Placement Policy: MTHM 058 or

Higher)

f. CHMY 161, General, Organic and Biochemistry (Course Placement Policy: MTHM

058 or Higher)

g. PHYC 150, General Physics I (Prerequisite: MTHM 121 or Higher)

h. PSSC 153, Physical Science (Course Placement Policy: MTHM 058 or Higher)

Note:  Item “g.” PHYC 150 was tabled.  A. Weiss spoke about the revised mathematics 
placement requirements for the science courses.  The revisions provide a clearer placement 
policy for students and counselors.  The calculus and non-calculus tracks will be more easily 
identified.   There was a suggestion to make the placement policy language consistent in all of 
the revised courses.   

H. Moon made the motion to approve to table item “g” and to make the course placement policy

consistent in all the revised courses; G. Rivera seconded the motion.

Vote:  20 Approve, 0 Opposed, 0 Abstentions  Motion passed

3. New entry requirement for BIOG 121, Anatomy and Physiology I

J. Thompson spoke about BIOG 151 and how it is a high enrolled course with a very high
attrition rate.  Adding an A&P I Primer will serve as an educational “boot camp” that will
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prepare students for the rigor of A&P.  J. Thompson spoke about how the course would work.  
The primer will be required before the student can enroll in BIOG 121.  The primer will be free 
of charge but a $10 lab fee will be added to BIOG 121.  LCCC is working with In Spark to 
develop the primer and In Spark will only be paid when a student passes the primer.  The Primer 
will be online and will be about 3-4 hours in length.  There was discussion about how students 
will be notified about the primer.  There were also questions about how many times a student can 
take the primer or if they took the primer and then failed BIOG 121 would they need to retake the 
primer.  J. Thompson is working with counselors and advisors and marketing to notify students 
of the primer.  This primer is part of a pilot and data and success rates will be thoroughly 
examined for future application.  J. Thompson said she will keep Curriculum Council informed.  
It was suggested that the primer be referenced in the Catalog Description and not the prerequisite 
field.     

S. Hubbard made the motion to approve with the changes of moving the primer reference to the

Catalog Description and with the understanding that the pilot will be evaluated and taken back to CC

in the future; H. Moon seconded the motion.

Vote:  20 Approve, 0 Opposed, 0 Abstentions  Motion passed

B. Health and Wellness Technologies Division (Action Items)

1. New Course NURS 130, Certified Paramedic to RN
2. Delete Course NURS 131, Transition to Registered Nursing for the Certified

Paramedic

H. Moon and K. Joris explained that the course exists now as a pathway for the paramedic
students to enter into the Associate Degree program.  The curriculum has been redesigned to
a concept-based course, and will align with the new curriculum.

S. Sutton made the motion to approve; A. Dickinson seconded the motion.

Vote:  20 Approve, 0 Opposed, 0 Abstentions Motion passed 

VII. Old Business (Information Items) - None.

VII. Adjourn
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LORAIN COUNTY COMMUNITY COLLEGE 
CURRICULUM COUNCIL MINUTES 

SEPTEMBER 26, 2017  
(PENDING APPROVAL BY CURRICULUM COUNCIL ON OCTOBER 31, 2017) 

3:00 P.M. – 5:00 P.M. – SP 207/208 

Curriculum Council Members: 

K. Aleman
C. Applin *
L. Atkinson
E. Behrouzi
J. Crooks *
A. Dickinson
M. DiGiandomenico (Chair)
J. Dryden*
B. Ereditario
B. Geiger

K. Head
K. Hooks
S. Hubbard
W. Hughes
L. Kolczun
H. Moon
T. Parson
G. Rivera
C. Sheetz
S. Sutton

C. Tchompalov
N. Urrutia
J. Vanderford
K. Weber
A. Weiss
J. Woo
K. Zelesnik
J. Zeager*

*Non-Voting Members

Curriculum Council Resource: 
S. Jamerson M. Jones K. O’Neill
R. Schestag C. Williams

Proxy: H. Moon for C. Sheetz  (left early) 
L. Kolczun for K. Zelesnik
C. Sheetz for K. Aleman (arrived late)

Absent: S. Jamerson, K. O’Neill, J. Vanderford, K. Zelesnik 

Guest(s):  A. Cioffi  

I. Call to Order / Introductions

M. DiGiandomenico called the meeting to order at 3:04 p.m.

II. Approval of Minutes – (Action Items)

N. Urrutia made the motion to approve the CC Minutes; H. Moon seconded the motion.

Vote:  19 Approve, 0 Opposed, 0 Abstentions Motion Passed

III. Report of Actions by Provost/VP ALS

There were no comments.
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IV. Chair’s Remarks - M. DiGiandomenico  (Information Items)  
M. DiGiandomenico welcomed everyone to the first Curriculum Council (CC) meeting of the 
academic year.  She called special attention to the CC Pre-meeting members (J. Dryden, M. 
DiGiandomenico, K. Head (CC Vice Chair), S. Jamerson, and R Schestag) for their pre-work 
and review.  She also thanked R. Schestag and C. Williams for all their work behind the scenes 
ensuring accuracy in courses and programs.  Lastly, she thanked Curriculum Council members 
for their dedication, service, and examination of curricula.   
 
M. DiGiandomenico provided a comprehensive review of the Curriculum Council Internal 
Procedures document.  When reviewing the section on membership, M. DiGiandomenico 
announced divisional members, presidential appointees, and resource members and faculty 
introduced themselves by name.  M. DiGiandomenico also presented the Canvas Curriculum 
Council site and reviewed CC dates including meeting days, materials due, and other important 
dates in the CC process.  
 

 
V. Strategic Curriculum Directives – (Information Item) 

 
J. Dryden began by thanking CC Pre-meeting members for the significant amount of work done in 
preparation of Curriculum Council.  He also thanked R. Schestag for her work with CC, TAGs, 
CTAGs, Leepfrog, PeopleSoft, and the Curriculum Management system.  He said that we owe her a 
great debt of gratitude and he was surprised by all the work done in the Academic and Learner 
Services Office.   
 
As a follow up to the CC Internal Procedures review, he wanted to stress the importance of discussion 
among divisions when a course is revised or deleted.  He said that a discussion could sometime 
produce a very different result than what was originally planned.  He gave the example that a division 
was thinking of inactivating a course and after speaking to another division realized the importance of 
the course and it was decided to keep it active.  He encouraged conversations among Deans and faculty 
with different divisions when revising curricula. 
 
J. Dryden shared the results of LCCC’s projected textbook savings that will be submitted in the 
State Efficiency Report due in late September. The data was collected from the Deans working 
back with their faculty for textbook savings. The summary shows a projected savings of over 
$2.6 million dollars for new students. Faculty are also researching opportunities for Open 
Educational Resources (OER).  These savings are an impressive statement of the seriousness of 
our faculty searching for ways to reduce student textbook costs.    
 
The Ohio Transfer Guarantee work is moving forward with the establishment of several clusters and 
the appointment of faculty panels to serve in the development of two to four year pathways.  
Presidents’ Ballinger and Mazey (BGSU) serve as co-chairs in this work.  The Business cluster will 
soon be bringing forth the General Business AA/AS as a transfer pathway.  M. McConnell serves as a 
faculty panel member in this cluster.  J. Kukis serves in the Social Work cluster and that team is 
moving forward as well.  Education, Arts and Humanities, and STEM clusters will be the next focus.    
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J. Crooks, J. Dryden, N. Halbrooks, S. Hubbard and S. Sutton attended a “Tackling Transfer: Essential 
Transfer Practices” workshop on September 25, 2017.  They had opportunity to meet with other 
colleges and universities in our region and start to develop action steps for efficient transfer pathways 
from the community college to the public university.   
 
J. Dryden provided an overview on LCCC student transfer.  Data shows that our students do well and 
above average when they transfer to a four-year university; they have a good GPA and earn the 
bachelor’s degree.  Data also shows that most of our students do not transfer to one or two main 
institutions rather most of our students transfer to multiple universities across the state.  
 
We are lower as compared with others in the state as to the number of students who do transfer 
especially those students on pell or minority students.  J. Dryden spoke about Deans and faculty 
building relationships with other Deans and faculty at other institutions.  He spoke about conversations 
he is having with the Provost at CSU for increasing transfer.  He encouraged everyone to think about 
what institutions we need to focus on and what programs we want to target.    
 
Conversation included how we talk to students about transfer from the first meeting with an advisor to 
the classroom.  There was conversation about highlighting 3+1 programs, the UP, and posting transfer 
pathways on the LCCC website.  The AA/AS Transfer Pathway Degrees will be developed and posted 
on the LCCC website.   
 
J. Dryden provided an update on the Applied Baccalaureate Degree and provided a “Applied 
Baccalaureate Degree Information Sheet”.  Legislation was passed that permits the community college 
to offer an applied bachelor’s degree.  This will go into effect this fall.  The Chancellor will approve 
the program if the college can demonstrate it meets several requirements.  J. Dryden reviewed the 
Information Sheet and requirements that included demonstration of specific workforce need; 
willingness of industry to partner with work-based learning and employment opportunities; and the 
absence of a bachelor’s degree program that meets the workforce need that is offered by a state 
university or private college or university.  (The Information Sheet is posted on the 9-27-17 CC 
SharePoint meeting site along with BAB/BAS, AAB/AAS, and ATS/AIS Degree Tools as a help when 
faculty are developing new degrees.) 
 
J. Dryden reported that the Microelectronic Manufacturing Bachelor of Applied Science Degree would 
be the first program LCCC will submit. G. Vasiloff and J. Vanderford are developing the program.  
ODHE recently sent a Request for Information (RFI) that will be due by October 31.  We will need to 
submit the RFI as a first step in the approval process; it will ensure we comply with the requirements.  
In addition, a public comment period will take place that will allow for interested parties to respond 
and public hearings to take place before the program is approved.  Other potential programs being 
explored are the Physical Therapist Assisting and Cyber/Information Security Bachelors of Applied 
Science Degrees.   
 
J. Dryden gave an update on the Leepfrog Course Inventory Management (CIM) module.  Leepfrog 
representatives came to the campus on September 21 & 22 to work with the Implementation Team on 
the new CIM course form (CDSO) and program form (Curriculum Guide).  Part of this work includes 
the opportunity to post the degree and certificate program outcomes in the Catalog.  This will help us 
in our assessment efforts as well as with accreditation compliance.  We are also working toward 
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mapping the course outcomes with the program outcomes and migrating this work from CIM to 
Canvas.  Faculty professional development opportunities will be offered this fall on creating 
measurable program outcomes.  A timeline and plan of action will be presented in the near future.   
 

 
VI. New Business  

 

A. Engineering, Business and Information Technologies Division (Action Item) 

1. Revised ENTR 204, Entrepreneurial Applications Practicum (Title, ILU, Prerequisite, 

Concurrent, Catalog Description, Textbook, Topical Outline, Course Outcomes and 

Assessment, General Education Outcomes, Grading) 

 

A. Cioffi spoke about the course revisions and updates needed for the course.  He noted that 
when the course was first developed in 2004 it was geared for GLIDE and small businesses.  It 
worked well for a few years but enrollment steadily declined.  He explained that one of the 
reasons to set up the class as a practicum was to make it more cost effective so it could run with 
lower than the required 10 students. 
 
There were many questions and much discussion about the Lecture, Practicum, ILUs associated 
with the course and how it was built for low enrollment.  Some suggested the course be offered 
as an independent study.  A. Cioffi said there was more coordination and student contact than an 
independent study.   
 
Some of the verb outcomes were questioned such as #3 differentiate the demands of being an 
entrepreneur, Apply computer skills (assessing the ability to use the computer), and Demonstrate 
an ability to work independently as a team member (suggested to “work independently as a team 
member).   
 

A. Dickinson made the motion to approve; L. Atkinson seconded the motion. 

Vote:  22 Approve, 0 Opposed, 0 Abstentions  Motion passed 
 

After the vote, it was noted that the course was approved without the suggested revisions.  There 
was a debate as to whether a re-vote or amended vote was in order.  It was decided that it was not 
in order but the Provost/VP ALS in the Report of Action could make further revisions.     
 

 

B. Social Sciences and Human Services Division (Action Items)  

1. Revised Women’s, Gender, and Sexuality Studies One Year General Certificate 
#5120 (Add WMST 251, increase credit hours) 

2. New Course WMST 251, Feminist Theory 
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A. Dickinson spoke about the new course and the addition to that course to the Certificate.  J.
Dryden voiced his support of the course as part of the equity perspective.  It was noted that it
was an older version textbook.  A. Dickinson said that it would save the students money with
an older edition but would not compromise the content.  There was a question about
assigning the course at a 200 level even though it did not have a prerequisite nor was offered
in the second year.  This course could be offered at in a Women’s Study program in the 2nd or
3rd year.  It could also be part of an AA/AS degree.  It will be more transferable at a 200 level.

There was discussion about Attendance being 10% of the grade.  A. Dickinson explained 
how attendance and lecture is so important to the student’s success.  It was suggested that the 
10% of attendance be removed and taking that 10% and adding it to the In-Class Discussions 
and/or In-Class Quizzes.   

K. Head made the motion to approve with recommended changes; N. Urrutia seconded the
motion.

Vote:  22 Approve, 0 Opposed, 0 Abstentions Motion passed 

C. Health and Wellness Sciences Division (Information Item)
1. Experimental Course ALHN 195, Medical Coding for the Physician’s Office

H. Moon spoke about the new experimental course and the need for medical coders because of
changes to Medicaid starting in January 2018.  This used to be a non-credit course but by
moving it to credit students could get financial aid and the course would actually be less
expensive.  There was a typo in the course description that would need to be revised.  H. Moon
agreed.

VII. Old Business (Information Items) - None.

VII. Adjourn
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	AETC 111 Robotics and Automated Manufacturing
	Weight
	ILU’s
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	5
	TOTAL COURSE ILU’s
	B = 80 - 89 percent

	AETC 121 Programmable Logic Controllers
	Weight
	ILU’s
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	*
	*
	=
	5
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILU’s

	CADD 111
	Weight
	ILU’s
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	*
	*
	=
	TOTAL CONTACT HOURS:
	TOTAL COURSE ILU’s
	=

	CADD 213 Intoduction to Solidworks
	Weight
	ILU’s
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILU’s

	CADD 216  Introduction to 3D Modeling Printing
	Weight
	ILU’s
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILU’s

	DFAB 111
	Weight
	ILUs
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILUs

	ELCT 111 Electrical Circuits I
	Weight
	ILUs
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILUs

	ELCT 112 Electrical Circuits II
	Weight
	ILU’s
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILU’s
	6

	ELCT 115 Fabrication Processes for Electronics
	Weight
	ILU’s
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILU’s
	4

	ELCT 121 CDSO Digital Electronics
	Weight
	ILUs
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILUs

	ELCT 221 Microcontrollers
	Weight
	ILU’s
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILU’s
	6

	ELCT 233 Electronics Devices I
	Weight
	ILU’s
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILU’s
	6

	ELCT 234 Electronics Devices II
	Weight
	ILU’s
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILU’s
	6

	MEMS 122 Introduction to MEMS
	ILU’s
	LECTURE/
	LECTURE/
	RECITATION
	LAB

	RECITATION
	LAB
	*
	*
	=
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILU’s
	6

	MEMS 132 MEMS Packaging
	Weight
	ILUs
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILUs

	MEMS 211 Microfabrication Processing
	Weight
	ILUs
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILUs

	MEMS 221 Micro-System Capstone Project
	Weight
	ILUs
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILUs

	MEMS 287 Work Based Learning
	Weight
	ILUs
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*.30 per student
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILUs

	MEMS 288 Worked Based Learning
	Weight
	ILUs
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*.30 per student
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILUs

	MEMS 311 PCB and Flex Design
	Weight
	ILUs
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILUs

	MEMS 321 PCB Assembly
	Weight
	ILUs
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILUs

	MEMS 387 Work Based Learning
	Weight
	ILUs
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*.30 per student
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILUs

	MEMS 411 PCB Inspection & Rework
	Weight
	ILUs
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILUs

	MEMS 421 Electronic Assembly – Senior Design
	Weight
	ILUs
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILUs

	MEMS 487 Work Based Learning
	Weight
	ILUs
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*.30 per student
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILUs

	QLTY 122  Basic quality tools and applications
	Weight
	ILUs
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILUs

	QLTY 224
	Weight
	ILU’s
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILU’s

	QLTY 226 Six Sigma Basic Tools and Techniques
	Weight
	ILU’s
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILU’s

	QLTY 241 - ISO 9001
	Weight
	ILUs
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILUs

	TECN 111 Technical Problem Solving
	Weight
	ILU’s
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	*
	*
	=
	TOTAL CONTACT HOURS:
	TOTAL COURSE ILU’s
	=

	TECN 115 Industrial Blueprint Reading
	Weight
	ILU’s
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	*
	*
	=
	TOTAL CONTACT HOURS:
	=
	TOTAL COURSE ILU’s
	3

	TECN 245
	Weight
	ILU’s
	LECTURE/
	RECITATION
	LECTURE/
	RECITATION
	LAB


	LAB
	*
	*
	=
	*
	*
	=
	TOTAL CONTACT HOURS:
	TOTAL COURSE ILU’s
	=
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