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Scaling CBE Elements Faculty Workshop:

Handouts for the Workshop is available at the Project Website:

https://ate.is/Scaling_CBE

https://ate.is/Scaling_CBE


Give the Participants the knowledge and tools to implement a small 

change into one or more of their courses, that will increase the 

effectiveness and/or access of the course for the students. 

*Implementing a YouTube video into your course (or create your own)

*Moving the assessments to an online format

*Finding OER to implement to supplement or replace a textbook

*More hands-on skills development

*Implement a certification into a course

Objective of this Workshop:



1. Short History of How We Got Here (Competency-Based/Hybrid)

2. Overview of the Scaling CBE Elements Project

3. Examples of how 4 faculty improved their curriculum

4. Define OER and Active Learning Objects

5. Explain the Creative Commons licensing structure

6. Where to find OER, remix it, and reuse it for student learning

7. Alignment of curriculum to employer needs

Workshop Session 1 Topics:



Instructional Elements to Improve Technical Courses



1. This project was designed around the concept of sharing 

information with faculty on how to improve their courses, based 

on information learned by converting traditional courses to a 

Competency-based Hybrid model.

2. Salt Lake Community College, Utah

3. Northwest State Community College, Ohio

4. Front Range Community College, Colorado

Learning from Successful Competency-Based Models:



1. NSCC won a DOL & NSF grant in 2014

2. Grants were to move Lec/Lab Tech course to a CBE model

3. The initiative was driven by local employers

4. 14 Industrial Tech courses converted to a CBE/Hybrid model. 

5. Project focused on innovative technology to accelerate learning

6. Learning objects, interactive simulations & virtualization

7. Scaling Project is about sharing new methods of learning

A Short History of How NSCC Got Here



What is Competency-based Education (CBE)?

Competency-based Education consists of two components:

*Mastery of Skills - The CBE course is typically parsed into 
modules, with assessments in each module that must be passed at 
the mastery level.

*Flexible Pacing - Student will progress through a course at 
their pace of learning (and of course mastery).  Some students will 
finish early, and some will take a little longer.





1. Labs & Skills Development were aligned to Workplace Skills

2. Individual Hands-On Assessments 

3. Moved the lecture portion to an Online environment

4. Applied multiple methods of learning (videos, Voice/PPT, etc)

5. Interactive online simulations

6. Tried to transform students to be “Adaptive Learners”

A Few Changes to the Instructional Model: 



1. Create more time for Hands-On Learning & Skills Development

2. Efficiency: Faculty have to work too hard preparing to lecture

3. Videos: Minimize faculty showing the same thing multiple times

4. No more test grading (LMS grades), immediate student feedback

5. Dissemination of instructional material to students 24/7

6. Put the task of learning on the shoulders of the student

5. Faculty can spend less time on campus

Why Move the Lecture Portion Online (Hybrid)



Current Industrial Tech course delivery model.  Course parsed into 8 modules with 
2 assessments per module.  Lecture is replaced with online content (hybrid).



Fluid Power Course(s)

Series of Videos on how to use
Automation Studio software

What does Scaling Elements actually mean?

A Mechanical Faculty has decided to
integrate Automation Studio software

into their Fluid Power Course(s) at
their Community College



What is Effectiveness & Access?

*Improving the Effectiveness of a Course
*What is it that students find difficult to learn?

*How can you make your classroom time more efficient?

*How can you make your lab time more efficient?

*Learning objects focused on lab equipment

*Improving the Access of a Course

*Is material available to the student 24/7 to learn from?

*Can the students view PDFs and Video on their portable device?

*Is there flexible lab times in case a student needs flexibility?

*Self-proctored LMS assessments



Scaling CBE Element Project has 3 Parts

1. Partner college identify a problem, and scale an element into 

course/curriculum for improvement.

2. NSCC will demonstrate how to convert traditional lecture/lab 

courses to a CB/H model through reverse design

3. Workshops are offered to faculty in the 4 partner college states, 

teaching how the CB/H elements can improve student learning



4 Partner Colleges Improving Curriculum

*Ohio: Northwest State Community College, Archbold

*North Carolina: Robeson County CC, Lumberton

*Michigan: Henry Ford CC, Dearborn

*Arkansas: South Arkansas CC, El Dorado



Northwest State Community College:

*Archbold, Ohio

*Working with Faculty Josh Verhoff to build a Video object

*Purpose is to increase effectiveness of student learning, by 
using a learning objects focused on their lab equipment

*Using Camtasia Recorder/Producer to create a series of videos 
on Hydraulics Equipment

*IND134 Industrial Fluid Power I







https://youtu.be/UIYn7mS3yecReplenishing Fluid in Reservoir

https://youtu.be/UIYn7mS3yec


Example of an interactive Simulation in Fluid Power I

https://www.youtube.com/watch?v=H37poG-9z04&feature=youtu.beExplanation of the Circuit:



Robeson Community College:

*Lumberton, North Carolina

*Working with Faculty Heath Worriax to implement OER, and to 
implement PLC software through Virtual Machines

*Purpose is to increase effectiveness and access of student learning, 
using learning objects and simulations

*Used existing OER from Skillscommons, and implemented Virtual 
Machines into the course for student access to PLC software

*Intro to Programmable Logic Controllers



Three important terms to know when working with AC systems 
is Peak Voltage, Peak to Peak Voltage, and RMS voltage.

First of all, RMS stands for Root Mean Square.  RMS is roughly 
the equivalent of what the voltage would be in a DC circuit.  In 
the lower graphic, notice that the AC voltage is 14.14 Vp (peak), 
which will be explained in future slides, but the meter reads 
10V.

The AC voltages that a Technician reads on a voltmeter is in 
RMS.  So in this example if a meter is on the VAC (voltage AC) 
scale, the meter would read 10 V (RMS).

Make sure when you are using a digital voltmeter to measure 
AC voltage (such as the 120Vac on your outlets at home) that 
the dial on the meter is set for AC volts.

The peak voltage (Vp) is shown in the top graphic as the highest 
point on the AC sine wave.

Also notice at the top graphic, there is a formula that shows 
that show: Vp = 1.414 * Vrms.  

AC Quantity Terms:

VAC

10



Continuing the AC quantity explanation, peak voltage is the 
highest point that the sine wave will go to.  This value can be 
measured using an oscilloscope, or calculated from the 
measurement of the RMS value with the digital voltmeter 
measurement.

The other term that is important is voltage peak-to-peak (Vp-p). 
This value is obtained by measuring the maximum positive 
voltage and the maximum negative voltage, then adding them 
together.  In this example, the Vp is 34V.  This means that the 
Vp-p is 64V.  

The RMS voltage can be calculated as: Vrms = Vp x 0.707.

So, in this application: 34V * 0.707 is equal to 24 V.  This is what 
the meter will read 

AC Quantity Terms cont.:

+34 V

+34 V

-34 V

-34 V



This slide shows a piece of test equipment named an 
Oscilloscope.  This is a device that can show the full 
waveform of the AC sine wave, so a Technician can see 
what is happening on an AC line.

From the aspect of the Maintenance Technician, this is 
not a device that they would carry to a job for 
troubleshooting, as they do a digital voltmeter.  

Typically there may be one of these in a maintenance 
shop, and one or two people that would know how to 
use it.

A couple of applications for these devices is measuring 
the switching of an AC waveform on a welding unit used 
in a production process.  Another application would be 
using this device on the output of a variable frequency 
drive to measure and test for harmonic activities that 
could create problems in the operation of the solid state 
drive.

Reason for introducing this: to know what it is, and what 
the purpose of it is.

Oscilloscopes:

Old style Oscilloscopes
used on a bench or cart

Handheld Oscilloscope, 
a more modern type of 

testing device



Example of OER material for PLCs



Example of an interactive Simulation in PLC I







Henry Ford Community College:

*Dearborn, Michigan

*Working with Faculty Glen Wisniewski to build a Video object

*Purpose is to increase effectiveness of student learning, by 
using a learning object focused on their lab equipment

*Using Camtasia Recorder/Producer to create a series of videos 
on Electrical Print Reading

*Systems Integration Course



The AMTEC Training Unit at HFCC:



The AMTEC Training Unit Electrical Prints:





South Arkansas Community College:

*El Dorado, Arkansas

*Working with Faculty Dave Carty to build a PDF object

*Purpose is to increase effectiveness of student learning, by using a 
learning object focused on their lab equipment

*Started with existing OER from Skillscommons.org, then added 
graphics and text to the document

*Process Instrumentation Course



Polaris HOT Skid Training Unit South Ark CC:



Polaris HOT Skid Training Unit South Ark CC:



Polaris HOT Skid Training Unit South Ark CC:





1. Open Educational Resources

2. Free material that can be used for instruction

3. Some Faculty replace textbooks with OER

4. Some Faculty use OER in addition to the textbook

5. Most OER can be modified and reused

6. All materials funded through federal agencies (DOL, NSF, DOE) 

is considered OER and can be used based on the licensing

What is OER?



1. Passive Learning versus Active Learning

2. Active Learning Objects are: Video, Voice over PPT, & 

Simulations 

3. Targeted Learning Objects are PDFs to focus on a topic area, or 

even a video on how to do something

4. Hands-on students learn best with videos or a simulations, but 

also learn with a targeted learning object

5. Study guides and quizzes/tests are learning object

What are Learning Objects



URLs Used in OER Workshop:

Engineertech.org: Eastern Iowa CC Videos on Technical Topics

http://engineertech.org/

Wisconsin Online Learning Object:
https://www.wisc-online.com/

The DOL document repository:

www.skillscommons.org

The NSF ATE document repository:

www.atecentral.net

Jim Pytel, Big Bad Tech, Video Lectures with Graphics

https://www.youtube.com/user/bigbadtech

http://engineertech.org/
https://www.wisc-online.com/
http://www.skillscommons.org/
http://www.atecentral.net/
https://www.youtube.com/user/bigbadtech


Creative Commons is a nonprofit organization that provides a licensing structure that 

allows individuals and organizations in the world, a free, simple, and standardized way to 

grant copyright permissions for creative and academic work.

Material is not registered at Creative Commons.  The author chooses a license, then 

attaches it to the material, then puts it in a repository for open access.

Creative Commons Licensing

https://creativecommons.org/licenses/

To learn more about each type of CC License, go to this link: 



https://creativecommons.org/licenses/

To learn more about each type of CC License, go to this link: 



https://creativecommons.org/licenses/by/4.0/





Attribution: Giving Appropriate Credit



This link explains all the licenses:
https://creativecommons.org/about/cclicenses/

All Creative Common Licenses:

Remix: means to add, delete, modify

the original OER for reuse:

Non-Commercial license does not allow

a user to resell the OER, but they can still

use it, modify it, and share it.

A Commercial license does allow a user to remix

and modify, but they can also resell it.



WiscOnline Licensing



Referencing Original Work in OER



URLs Used in OER Workshop:

Engineertech.org: Eastern Iowa CC Videos on Technical Topics

http://engineertech.org/

Wisconsin Online Learning Object:
https://www.wisc-online.com/

The DOL document repository:

www.skillscommons.org

The NSF ATE document repository:

www.atecentral.net

Jim Pytel, Big Bad Tech, Video Lectures with Graphics

https://www.youtube.com/user/bigbadtech

http://engineertech.org/
https://www.wisc-online.com/
http://www.skillscommons.org/
http://www.atecentral.net/
https://www.youtube.com/user/bigbadtech


ENGINEERTECH.ORG:

ENGINEERTECH.ORG is a website created to house videos created by Eastern Iowa Community College with funds 

from TAACCCT Round 2 grant.  This is the user interface to the videos that are housed at VIMEO.COM (instead of 

YouTube).  A college LMS can link to each video.  The MP4 videos can also be downloaded from Skillscommons.  The 

link to the CC license can also be found at Skillscommons.





Assess the students on information within Learning Object



URLs Used in OER Workshop:

Engineertech.org: Eastern Iowa CC Videos on Technical Topics

http://engineertech.org/

Wisconsin Online Learning Object:
https://www.wisc-online.com/

The DOL document repository:

www.skillscommons.org

The NSF ATE document repository:

www.atecentral.net

Jim Pytel, Big Bad Tech, Video Lectures with Graphics

https://www.youtube.com/user/bigbadtech

http://engineertech.org/
https://www.wisc-online.com/
http://www.skillscommons.org/
http://www.atecentral.net/
https://www.youtube.com/user/bigbadtech


WISC-ONLINE:
WISC-ONLINE is an online repository for active learning objects that is accessible by going to their website:

https://www.wisc-online.com/, and searching for a topic, or look into categories.  These links can be posted

in an LMS system for students to view on a computer or on their portable devices. 

https://www.wisc-online.com/


WISC-ONLINE:



WISC-ONLINE:



WISC-ONLINE:



URLs Used in OER Workshop:

Engineertech.org: Eastern Iowa CC Videos on Technical Topics

http://engineertech.org/

Wisconsin Online Learning Object:
https://www.wisc-online.com/

The DOL document repository:

www.skillscommons.org

The NSF ATE document repository:

www.atecentral.net

Jim Pytel, Big Bad Tech, Video Lectures with Graphics

https://www.youtube.com/user/bigbadtech

http://engineertech.org/
https://www.wisc-online.com/
http://www.skillscommons.org/
http://www.atecentral.net/
https://www.youtube.com/user/bigbadtech


SKILLSCOMMONS.ORG:
SKILLSCOMMONS.ORG is a website created to house the instructional content that was developed with DOL 

dollars, especially materials developed in the TAACCCT grant project.  There are thousands of learning objects 

that are stored there.  A person can spend hours searching within their site.  A search can be done on a person, 

college or technical content topic.  All of the licensing information is stored with the object.



All the videos Eastern Iowa Community College has at 

ENGINEERTECH.ORG, housed by VIMEO, is stored as 

MP4s in Skillscommons.

These MP4 videos can be 

uploaded to an LMS system, or 

could be put on YouTube.

Some colleges are loading 

MP4s into the LMS, stored on 

their own servers so they can 

monitor when a student opens 

the learning object, and to 

assure that only their registered 

students can get to it.

These MP4s can also be edited 

in Camtasia to add or move 

content.



Raw MP4 that can be edited

Website for links to all of the Eastern Iowa CC videos

Creative Commons License

Link to video in EngineerTech.org

http://engineertech.org/courses/process-control/?submit=view&vimeography_gallery=46&vimeography_video=135569941


The user can search by the Author of the materials in Skillscommons, or the 

organization, or the topic area.



In this example the user can search for any topic on 

Industrial Safety.



ZIPPED Files in Skillcommons.org

Many objects (files) are zipped within 

Skills Commons, thus they can be 

retrieved easily and added to a course 

within your unique LMS.

NSCC objects are all in their native 

format: Word, PPT, MP4.



Some authors do not want to 

license all of their objects, so 

they export their online course 

with all of the object as a 

“.imscc” type of file.  This way 

they can license only the 

online course.  The .imscc file 

can be imported into the LMS.

A Canvas exported courses (as 

a .imscc file can import into 

Canvas at another institution, 

but some objects are removed 

if imported into Blackboard or 

Sakai.

Common Cartridge Files found on Skills Commons



MTE247 Strength of Materials Course Pikes Peak CC

Some of my Favorites on Skills Commons Site

http://www.skillscommons.org/handle/taaccct/3914

EEM151 Motors and Controls I, Midlands CC, SC

http://www.skillscommons.org/handle/taaccct/741

http://www.skillscommons.org/handle/taaccct/16107

OPT1100 Tooling & Machining Metrology, Stark State College, OH

http://www.skillscommons.org/handle/taaccct/10929

Mechanical Components, Purdue University Northwest, IN

http://www.skillscommons.org/handle/taaccct/18698

Introduction to Electrical Circuit Simulation, Colorado Mountain College, CO

http://www.skillscommons.org/handle/taaccct/3914
http://www.skillscommons.org/handle/taaccct/10929
http://www.skillscommons.org/handle/taaccct/18698


URLs Used in OER Workshop:

Engineertech.org: Eastern Iowa CC Videos on Technical Topics

http://engineertech.org/

Wisconsin Online Learning Object:
https://www.wisc-online.com/

The DOL document repository:

www.skillscommons.org

The NSF ATE document repository:

www.atecentral.net

Jim Pytel, Big Bad Tech, Video Lectures with Graphics

https://www.youtube.com/user/bigbadtech

http://engineertech.org/
https://www.wisc-online.com/
http://www.skillscommons.org/
http://www.atecentral.net/
https://www.youtube.com/user/bigbadtech


ATECENTRAL.NET:

ATECentral.net is a website that houses all the information about NSF Projects and NSF Centers throughout the 

nation.  It also holds all of the resources that were developed with NSF funds.  



ATECENTRAL.NET:

If the user clicks on the “All” option on the map (shown by the red arrow), it will display all of the active NSF ATE Projects and 

Centers within the country.  The user can click on any of the pins, and it will show the name of the award, as shown below.



ATECENTRAL.NET:

Click on Resources, then choose ATE Resource Collection.  The user can choose any of the categories at the 

bottom of the page.



ATECENTRAL.NET:



URLs Used in OER Workshop:

Engineertech.org: Eastern Iowa CC Videos on Technical Topics

http://engineertech.org/

Wisconsin Online Learning Object:
https://www.wisc-online.com/

The DOL document repository:

www.skillscommons.org

The NSF ATE document repository:

www.atecentral.net

Jim Pytel, Big Bad Tech, Video Lectures with Graphics

https://www.youtube.com/user/bigbadtech

http://engineertech.org/
https://www.wisc-online.com/
http://www.skillscommons.org/
http://www.atecentral.net/
https://www.youtube.com/user/bigbadtech


Jim Pytel YouTube Channel:



Jim Pytel YouTube Channel:



How-To Videos for Session 1:

YouTube Video: T. Wylie, Video on Finding OER Videos and Simulations 042221

https://youtu.be/uo934NaFoxs

YouTube Video: T. Wylie, Video Searching for OER in Skillscommons 042221

https://youtu.be/ep4Erjg46bs

https://youtu.be/uo934NaFoxs
https://youtu.be/ep4Erjg46bs


The End of the Presentation

Please email the presenter with 
Any questions you may have, as

well as any feedback on the session
(twylie@northweststate.edu)


