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Workshop Objectives

1. Foster understanding of cross-disciplinary skill sets 
future technicians will need

2. Explore resources and strategies for introducing 
students to Cross-disciplinary STEM Core

3. Draft action plan for implementing 
Cross-Disciplinary STEM Core



Workshop Webpage

preparingtechnicians.org/hitec-workshop/



Agenda

 Project Background

 The Cross-Disciplinary STEM Core 

 Options for Adoption 

 Leveraging Scenario-Based Instruction

 Embedding STEM Core Skills through Instructional Cards

 Drafting an Action Plan for Implementation: 
Your Classroom and Beyond



Project Background

 Technology advancements in machine learning, AI, 
IoT, and robotics eliminating some jobs, creating others

 Nature of work changing at unprecedented speeds
 Technicians sit at the center of much of this 

“disruption”
 NSF ATE funding



Project Mission

Enable the NSF-ATE community (2-year colleges) 
to collaborate regionally with industry partners, 

within and across disciplines, on the 
transformation of associate degree programs 

to prepare US technicians for the work of the future



1. Empower community colleges to prepare 
technicians for work of the future.

2. Promote regional collaboration between 
community colleges and industry to determine the 
technical demands of work of the future.

3. Support ATE Regional Networks focused on 
technician education for work of the future.

4. Foster adoption of Cross-disciplinary STEM Core to 
maximize impact on technician education

Project Goals








Driving Questions

 What new advanced technologies are rapidly 
being adopted? 

 How is new technology changing what technicians 
need to know and be able to do? 

 What new knowledge and skills are needed? 
Are there any that all STEM technicians need?

 How will colleges teach new knowledge and skills in 
existing technical associate degree programs?



Globally increasing demand for these 
job categories

 Data Analysts  Digital Transformation
Specialists

 AI/Machine Learning
Specialists

 Information Security 
Analysts

 Big Data Specialists  Software and 
App Developers

 Digital Marketing 
Specialists

 Internet of Things 
Specialists

 Process Automation 
Specialists

 Project Managers

- World Economic Forum, Future of Jobs, 2020



What does this mean for technicians?

As jobs come to be redefined by new modes of work, 
the result is a hybridization that mashes together skills 
from disparate domains and demands greater breadth 
and flexibility of the workforce.

The New Foundational Skills of the Digital Economy: Developing the Professionals 
of the Future, Burning Glass/Business Higher Education Forum, 2018



Identifying What Future 
Technicians Need To Know

 Industry site visits/interviews 
 Focus groups with ATE 

educators and industry 
advisors

 Regional convenings of 
educators and industry

 HI-TEC Special Interest Groups
 Subject Matter Experts
 Review of current research 

Results: Prioritized lists of 
knowledge and skills 
within three broad 
content areas

Iterative Process



“Future proofing” STEM Technicians

Cross-Disciplinary STEM Core:
Skill Area 1: Data Knowledge and Analysis
Skill Area 2: Advanced Digital Literacy 
Skill Area 3: Business Knowledge and Processes



• Computational 
thinking

• Data analysis

• Statistics 

• Analytics tools

• Data visualization

• Data fluency

• The data life cycle 

• Data management:

o Data storage 

o Spreadsheets

o Data modeling 

o Databases 

o Query languages 

o Data backup and 
restoration

Essential Skill Sets



Essential Skill Sets

• Artificial Intelligence/
machine learning

• Automation/robotics

• Basic programming 

• Cloud literacy

• Digital literacy/fluency

• Digital twins 

• Human-Machine Interface

• Function block 
diagram 
programming

• Edge computing 

• Internet of Things (IoT)

• Network architecture 

• Network/device 
communication

• Security controls



• Continuous process 
improvement

• Customer/
stakeholder analysis

• Entrepreneurship 

• Ethics

• Lean processes

• Market trends 

• Overall Equipment 
Efficiency (OEE)

• Return on Investment 
(ROI)

• Risk management 

• Supply Chains

• Supply and demand

• Vertical and horizontal 
integration

Essential Skill Sets



Why Are Cross-Disciplinary STEM Skills Critical?

“Having a broader skill base isn’t simply about meeting the 
needs of today’s jobs. Rather, these skills equip jobseekers 
and incumbent employees for the future, enabling them to 
navigate a dynamic landscape of accelerating change: 
job losses, job changes, and job creation.”

Jobs Lost, Jobs Gained: Workforce Transitions 
in a Time of Automation, McKinsey, 2017



What Skills Are 
Companies Looking For?

PODCAST EXCERPTS

Episode 16, Cross-Cutting Skills in Advanced Manufacturing for Medical Devices
Matthew Carter, Vice President, Cook Medical, Winston-Salem, NC

Episode 33, Technicians Enabling the Cloud
Aaron Osmond, US Lead – Education to Workforce Team, Amazon Web Services
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Are you teaching skil ls 
from the cross-disciplinary 

STEM core? 

Where/how do they fit 
within your courses?

Discussion



Framework for a Cross-Disciplinary STEM Core



1. Presents the national need for multi-skilled 
technicians in the age of Industry 4.0/X.0

2. Identifies knowledge and skills for future-proofing 
technicians—the Cross-Disciplinary STEM Core

3. Recommends actions colleges can take and roles 
stakeholders should play in adopting the Core in 
technical programs

About the Framework 



Where do we find room 
for the STEM Core skills? 



Framework Recommendations

 Prioritize skill sets with employers
 Determine integration points
 Develop real-world scenarios
 Provide faculty development
 Support systemic change



CONSIDER 
REGIONAL 

NEEDS

Technical programs address 
local/regional industry sectors. 
Which of the core skill sets are 
most needed in your region?

What type of instructional 
resources would help your 

college integrate regionally 
prioritized core skill sets?



Roles for Everyone

 Instructional Leaders and Faculty
 Employer Partners
 College Presidents

Recommended Framework Action:
Develop Real-World Scenarios



Preparing Technicians for 
Work of the Future

• Scenario-based instruction helps students see how a 
broad, versatile skill set will be important to their futures 

• Project SMEs developed real-world scenarios integrating 
multiple skill areas from cross-disciplinary STEM Core

Examples: A biotechnician applies principles of cybersecurity 
or an IT technician using data visualization to address a 
situation



Real-world Scenarios

 Contain fact-based stories provided by local companies, 
modified from news headlines, or invented (must be plausible)

 Provide the real-world context in which the 
lesson/project takes place

 Prepare students to examine a complex situation
 Illustrate the need for using an integrated, 

multi-disciplinary instructional approach



Why Use Scenarios?

 Provide “instant” lesson context
 Facilitate development of lessons that meet 

employer/workforce needs
 Prepare technicians for work of the future
 Engage students in learning
 Students learn best in environments that thrive on real 

projects, real problems, and complex discussions 
Bransford, Brown, & Cocking, 2000



Rate the Scenario: 
Good, Bad, or Indifferent?

1. What is the real-world context?
2. What is the complex problem 

being addressed?
3. How are multiple skill areas 

required for solving the problem?
4. Can this scenario be improved?



Scenario 1

A manufacturing facility had problems with consistent equipment breakdowns 
causing assembly lines to stop working. The equipment was overheating, vibrating, 
and losing electrical connectivity. The maintenance technicians would find the 
problems but only after the assembly line broke down. The company was losing 
money on a weekly basis. The plant manager asked Cynthia, a production 
technician, to find a solution. After a few days Cynthia reported to her manager 
she found a solution using IoT. Cynthia’s plan was to install IoT devices to monitor 
the part of the assembly line that was breaking down. The IoT devices were 
attached to the motors, conveyor belts and electrical systems, and then 
connected to a central monitoring system. The central monitoring system allowed 
the maintenance technician to identify and repair parts that were going bad 
before they failed and shut down an assembly line. 



Rate Scenario 1: 
Good, Bad, or Indifferent?

1. What is the real-world context?
2. What is the complex problem 

being addressed?
3. How are multiple skill areas 

required for solving the problem?
4. Can this scenario be improved?



How will a technician use data visualization? Evan Garcia is a technician for 
Green Mountain Power Company. He is responsible for tracking increased 
system outages over time across a metropolitan network, collects outage 
statistics, including system logs, environmental information, and helpdesk 
ticket details from network nodes and service centers in order to determine 
the cause. Evan stores the data in an Excel workbook, then imports data into 
SAS, Tableau, or MS Power BI visualization tools and creates a dashboard to 
present to management. The data dashboard provides an interactive 
geographical heat map showing outage details and other graphical 
representations of his data analysis of the event. The heat map allows 
management to make real-time decisions and troubleshoot problems. 

SCENARIO 2Scenario 2



Rate Scenario 2: 
Good, Bad, or Indifferent?

1. What is the real-world context?
2. What is the complex problem 

being addressed?
3. How are multiple skill areas 

required for solving the problem?
4. Can this scenario be improved?



Instructional Formats 
Built on Scenarios

Short-term
 Lessons and activities

Longer-term
 Project-based learning
 Case studies
 Research



Project Resource: Instructional Cards

 Designed to help colleges infuse technical courses with the 
content of the Cross-Disciplinary STEM Core without having to 
add new courses to an already full program sequence

 Provides short, informative, introductory content for students 
and instructors and an activity that instructors can facilitate

 Includes real-world scenarios in which technicians use the 
knowledge and skills in a work setting



Student Content
 Designed to give 

students a “taste” of 
the skill set; provides 
introductory 
information

 Definition

 Basic, essential 
vocabulary

 Real-world scenario of 
a technician using the 
topic content in a work 
setting



Student Content
 Broad skill set 

description

 Community college 
programs where these 
skills are commonly 
taught

 Where the skill set is 
forecast to expand 
and change in the 
future

 Links to appropriate 
level, vetted outside 
learning resources



Instructor Content
 Designed for instructors 

who are not content 
experts in the skill area

 Essential competencies

 Cross-disciplinary skills

 Two more scenarios



Instructor Content
 Activity description

 Warm-up questions

 Activity steps

 Existing resources that 
can be used for the 
activity

 Resource links for 
instructors to expand 
their knowledge



Discussion

Are you using scenarios?
Are they cross-disciplinary?
How are they developed? 



Implementing Cross-Disciplinary STEM CORE

Preparing Technicians 
for the Future of 
Work

Skill Areas Cross-Disciplinary FrameworksSkill SetsInstructional Cards



A Framework for a Cross-Disciplinary STEM Core

https://www.preparingtechnicians.org/cross-disciplinary-stem-core/

Skill Areas Cross-Disciplinary FrameworksSkill Sets



Understanding, interpreting, and 
manipulating data to resolve issues 
using Excel and other common software 
proficiency to accomplish tasks.

Data Knowledge and Analysis

A Framework for a Cross-Disciplinary STEM Core



Advanced Digital Literacy

Understanding digital communications 
and networking, cybersecurity, machine 
learning, sensor, programming, and 
robotics at higher than introductory 
level.

A Framework for a Cross-Disciplinary STEM Core



Understanding the value chain and 
business practices of an enterprise 
and applying principles of ethical 
adoption of new technologies

Business Knowledge and Processes
A Framework for a Cross-Disciplinary STEM Core



 
inc

Skill AreasSkill Sets3 Skill Areas Cross-Disciplinary Frameworks

Data Knowledge and Analysis

Computational Thinking

Data Backup, and Restoration

Data Fluency
Data Life Cycle

Data Modeling
Data Management

Databases

Spreadsheets

Data Storage
Data Visualization

Statistics

Query Languages

Data Analysis

Analytics Tools

Presentation creation was partially funded by the National Science 
Foundation. Its content/opinions are solely those of the authors.
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Skill AreasSkill Sets3 Skill Areas

Presentation creation was partially funded by the National Science 
Foundation. Its content/opinions are solely those of the authors.

Cross-Disciplinary Frameworks

Advanced Digital Literacy

Automation/Robotics
Basic Programing

Cloud Literacy
Digital Fluency

Function Block Diagram Programming
Edge Computing

Digital Twin

Network Architecture

Human-Machine Interface (HMI)
Internet of Things

Security Controls

Network Communications

Artificial Intelligence/Machine Learning



 
inc

Skill AreasSkill Sets3 Skill Areas

Presentation creation was partially funded by the National Science 
Foundation. Its content/opinions are solely those of the authors.

Business Knowledge and Processes

Blockchain
Business Cycle

Communication
Continuous Process Improvement

Entrepreneurship
Customer/Stakeholder Analysis

Lean 
Processes

Ethics
Horizontal and Vertical Integration

Overall Equipment 
Efficiency (OEE)

Logical Chains

Risk Management

Market Trends

Return On Investment (ROI)

Supply and Demand

Cross-Disciplinary Frameworks

Presentation creation was partially funded by the National Science 
Foundation. Its content/opinions are solely those of the authors.



A Framework for a Cross-Disciplinary STEM Core

https://www.preparingtechnicians.org/cross-disciplinary-stem-core/



Computational Thinking

Data Modeling

Data Backup, and Restoration
Databases

Data Fluency

Analytics Tools

Data Storage
Data Management

Data Life Cycle

Spreadsheets

Data Visualization
Query Languages

Statistics

Automation/Robotics
Basic Programing
Cloud Literacy
Digital Fluency

Machine Learning
Artificial Intelligence /

Function Block Diagram
Programming

Edge Computing
Digital Twin

Network Architecture

Human-Machine Interface (HMI)
Industry Internet of Things

Security Controls

Network Communications

Blockchain

Business Cycle
Communication

Continuous Process Improvement
Entrepreneurship

Customer/Stakeholder Analysis

Lean Processes
Ethics
Horizontal and Vertical Integration

Overall Equipment Efficiency (OEE)

Logical Chains

Risk 
Management

Market Trends

Return On Investment (ROI)

Supply and Demand

Presentation creation was partially funded by the National Science Foundation. Its content/opinions are solely those of the authors.

Skill AreasSkill Sets Cross-Disciplinary FrameworksSkill Areas

Data Knowledge and Analysis Advanced Digital Literacy Business Knowledge and Processes

 
inc



2022 Salt Lake City, UT

Skill Areas Cross-Disciplinary FrameworksInstruction Cards Skill Sets

Basic Programming
Three Examples:

Lean
Spreadsheets



Skill AreasInstructional Cards General Design

Student Resource (back page)Student Resource (front page)

BASIC PROGRAMMING: PYTHON
Student ResourceAdvanced Digital Literacy

BASIC PROGRAMMING: PYTHON
Student ResourceAdvanced Digital Literacy

Cross-Disciplinary STEM Core 
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Skill AreasInstructional Cards

Instructor Resource (back page)Instructor Resource (front page)

General Design

BASIC PROGRAMMING: PYTHON
Advanced Digital Literacy Instructor  Resource: Classroom Activity

BASIC PROGRAMMING: PYTHON
Advanced Digital Literacy Instructor  Resource: Classroom Activity

Cross-Disciplinary STEM Core 
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Skill AreasSkill SetsInstructional Cards

Cross-discipline Skill Sets

Competencies/Skills

Apply Appropriate Python Library 

Ask appropriate Situation Questions
Execute Critical Thinking to Isolate Scenario specifics
Import Data from Multiple Sources
Perform Successful Data analysis with Python tools
Successfully Identify and Correct Scenario Problems

Apply Appropriate Python Functions

Communications

Data Visualization
Statistics

Continues Process
Improvement

Machine Learning
Artificial Intelligence/

Basic Programming

Front page of Instructor’s card

BASIC PROGRAMMING: PYTHON
Advanced Digital Literacy Instructor  Resource: Classroom Activity

Cross-Disciplinary STEM Core 
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Supply Chain and Logistics Scenario:

Supply Chain and Logistics Situation:

Technician is using Python to develop highly 
targeted application to address unique customer 
(in the company and outside the company) needs.

Technician works in an Amazon temperature-
controlled warehouse Supply Chain and Logistics 
Situation with responsibilities that include;

Computer system used for assigning, scheduling, 
routing technicians to address customer needs.

Skill AreasSkill Sets Cross-Disciplinary Frameworks

Presentation creation was partially funded by the National Science 
Foundation. Its content/opinions are solely those of the authors.

Biotechnology Situation

Instructional Cards

 
inc



Supply Chain and Logistics Scenario:

Supply Chain and Logistics Situation:

Biotechnology Situation

Technician works in a Johns Hopkins Oncology 
laboratory and is piloting a bioprinting application 
for cancer treatment protocol.

Technician is using Python to develop highly 
targeted application to address unique customer 
(in the company and outside the company) needs.

Biotechnology Scenario

Skill AreasSkill Sets Cross-Disciplinary Frameworks

Technician works in an Amazon temperature-
controlled warehouse Supply Chain and Logistics 
Situation with responsibilities that include;

Computer system used for assigning, scheduling, 
routing technicians to address customer needs.

Presentation creation was partially funded by the National Science 
Foundation. Its content/opinions are solely those of the authors.

Instructional Cards

Technician is using Python to develop application 
to set printer parameters and incorporate the 
PyBioMed Library for functions to use as analysis 
tools.  

inc



Cross-discipline Skill Sets

Perform Parameter (sum, average, mean) Calculations

Analyze Appropriate Data Proficiently 
Create Applicable Charts
Create Spreadsheets
Import Data from Multiple Sources
Manipulate Data Cells
Organize/Format Related Data

Skill AreasSkill Sets Cross-Disciplinary Frameworks

Competencies/Skills

Presentation creation was partially funded by the National Science 
Foundation. Its content/opinions are solely those of the authors.

Excel Applications

Data Fluency
Communications

Data Management

Statistics

Data Visualization

Computational Thinking

Instructional Cards

 
inc



Advanced Manufacturing Situation:

Technician works for Custom-Pak manufacturing 
company with responsibilities that include;

Monitoring and maintaining equipment and 
scheduling preventive maintenance events.

Engineering Technology Situation

Engineering Technology Scenario
Management wants an effective easy way to share 
reporting mechanisms that can accommodate e-mail 
delivery of data presented as charts and graphs.

The company installed a smart HMI to report data 
compatible with an Excel spreadsheet.  Technician is 
assigned to complete that programming interface.

Advanced Manufacturing Scenario:

Technician works for Analog Devices a company 
that builds sensors on smaller substrates with 
responsibilities that include;

Assembling test fixtures, analyzing material 
parameter test results, and generating reports for 
management.  

 
inc

Skill AreasSkill Sets Cross-Disciplinary Frameworks

Presentation creation was partially funded by the National Science 
Foundation. Its content/opinions are solely those of the authors.

Instructional Cards



Accurate Analysis of Customer data

Demonstrate Compliance with Company Processes
Communicate Improvements Practices Effectively

Effectively Execute Creative Thinking Problem Solving
Proactive Engagement  in Teamwork Efforts

Skill AreasSkill SetsInstructional Cards
Competencies/Skills

Cross-Disciplinary STEM Core 

Cross-discipline Skill Sets
Analytics Tools
Communications

Efficiency
Overall Equipment

Improvement
Continuous Process

Analysis
Customer/Stakeholder
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Supply Chain and Logistics Situation

Information Technology Situation

Supply Chain and Logistics Scenario
Technician is exploring software applications for 
new RFID warehouse inventory tracking system.

Technician works at a US Foods Inc. with 
responsibilities that include;

Continuous Process Improvement.

Skill AreasSkill Sets Cross-Disciplinary Frameworks

Presentation creation was partially funded by the National Science 
Foundation. Its content/opinions are solely those of the authors.

Instructional Cards

 
inc



Information Technology Situation

Technician works for Barger Builders with 
responsibilities that include;

Information Technology Scenario

Business Process Improvement for Customer
Satisfaction.

Skill AreasSkill Sets Cross-Disciplinary Frameworks

Presentation creation was partially funded by the National Science 
Foundation. Its content/opinions are solely those of the authors.

Supply Chain and Logistics Situation

Supply Chain and Logistics Scenario
Technician is exploring software applications for 
new RFID warehouse inventory tracking system.

Technician works at a US Foods Inc. with 
responsibilities that include;

Continuous Process Improvement.

Instructional Cards

 
inc

Technician must recommend and ultimately install a 
new server that is cost effective and compatible with 
the other construction companies within their local 
area network.



Food Science

Logistics 

Materials

Bioinformation
Technician

Biotechnology

Technician

Technician

Technician

Technician

Manufacturing
Technician

Network 
Technician

Data Visualization

Skill AreasSkill SetsInstructional Cards Cross-Disciplinary STEM Core 

 
inc



Food Science

Logistics 

Materials

Bioinformation
Technician

Biotechnology

Technician

Technician

Technician

Technician

Manufacturing
Technician

Network 
Technician

Statistics 

Skill AreasSkill SetsInstructional Cards Cross-Disciplinary STEM Core 
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Food Science

Logistics 

Materials

Bioinformation
Technician

Biotechnology

Technician

Technician

Technician

Technician

Manufacturing
Technician

Network 
Technician

Analytics Tools

Skill AreasSkill SetsInstructional Cards Cross-Disciplinary STEM Core 
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Food Science

Logistics 

Materials

Bioinformation
Technician

Biotechnology

Technician

Technician

Technician

Technician

Manufacturing
Technician

Network 
Technician

Computational 
Thinking

Skill AreasSkill SetsInstructional Cards Cross-Disciplinary STEM Core 
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Food Science

Logistics 

Materials

Bioinformation
Technician

Biotechnology

Technician

Technician

Technician

Technician

Manufacturing
Technician

Network 
Technician

Data Fluency

Skill AreasSkill SetsInstructional Cards Cross-Disciplinary STEM Core 
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Food Science

Logistics 

Materials

Bioinformation
Technician

Biotechnology

Technician

Technician

Technician

Technician

Manufacturing
Technician

Network 
Technician

Data Management

Skill AreasSkill SetsInstructional Cards Cross-Disciplinary STEM Core 
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Food Science

Logistics 

Materials

Bioinformation
Technician

Biotechnology

Technician

Technician

Technician

Technician

Manufacturing
Technician

Network 
Technician

Spreadsheets

Skill AreasSkill SetsInstructional Cards Cross-Disciplinary STEM Core 
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Food Science

Logistics 

Materials

Bioinformation
Technician

Biotechnology

Technician

Technician

Technician

Technician

Manufacturing
Technician

Network 
Technician

Basic Programming

Skill AreasSkill SetsInstructional Cards Cross-Disciplinary STEM Core 
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Food Science

Logistics 

Materials

Bioinformation
Technician

Biotechnology

Technician

Technician

Technician

Technician

Machine Learning

Manufacturing
Technician

Artificial Intelligence/

Network 
Technician

Skill AreasSkill SetsInstructional Cards Cross-Disciplinary STEM Core 
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Food Science

Logistics 

Materials

Technician
Biotechnology

Technician

Technician

Technician

Technician

Manufacturing
Technician

Network 
Technician

Communications

Skill AreasSkill SetsInstructional Cards Cross-Disciplinary STEM Core 

Bioinformation

 
inc



Food Science

Logistics 

Materials

Bioinformation
Technician

Biotechnology

Technician

Technician

Technician

Technician

Manufacturing
Technician

Network 
Technician

Improvement
Continuous Process

Skill AreasSkill SetsInstructional Cards Cross-Disciplinary STEM Core 

 
inc



Biotechnology
Technician

Logistics
Technician

Bioinformation
Technician

Materials
Technician

Manufacturing
Technician

Network
Technician

Food Science
Technician

Communications

Analytics ToolsAnalytics ToolsAnalytics Tools

Data Visualization

Analytics Tools

Spreadsheets

Analytics Tools

Data Visualization Data VisualizationData Visualization Data VisualizationData VisualizationData Visualization

AI and ML

Statistics

Programming

Statistics Statistics Statistics StatisticsStatistics

Data Fluency
Data Management

Programming Programming Programming Programming Programming

Communications

Statistics

Communications Communications CommunicationsCommunications Communications
Continuous 

Process 
Improvement

Analytics Tools

Continuous 
Process 

Improvement

Skill AreasSkill SetsInstructional Cards Cross-Disciplinary STEM Core 

Technician and Skill Sets
Sample from 5 cards:



Implementing Cross-Disciplinary STEM CORE
In the Classroom:

Skill Areas Cross-Disciplinary Frameworks

Share Student Instruction Cards with students and discuss.

Ask them to discuss in small groups:

Card scenarios

Card situations

Students perform Classroom Activity(s) on Instructor Card(s).

Students develop and share alternative situations and scenarios.

 
inc



Implementing Cross-Disciplinary STEM CORE
Outside the Classroom

Bring classes together from different disciplines to: 
Learn how Sub-sets of Skill Set “look” in 
various disciplines

Focus on scenarios in different disciplines

Meet with colleagues from related programs in your college to 
develop robust scenarios.

Co-teach the Framework Skill Sets with a colleague from 
another discipline:

Skill Areas Cross-Disciplinary Frameworks

This material is based upon work supported by the National Science Foundation under NSF DUE #1839567. Any opinions, findings, and conclusions or 
recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation..

 
inc



Telling your story: 
Developing Cross-
Disciplinary Scenarios

TABLETOP 
ACTIVITY



Scenario Parameters
1. Provides a realistic story that situates the problem/lesson in the 

advanced technology workplace (e.g. advanced manufacturing, ag, 
biotech, autonomous, energy, environmental, engineering, 
geospatial, IT, cybersecurity, micro/nanotech, etc.)

2. Requires a cross-disciplinary approach integrating at least one of the 
Cross-Disciplinary STEM Core skill sets

3. Asks students to examine a complex situation and think critically to 
address an issue or resolve a problem. 
Ex: Asking Advanced Manufacturing students to address an 
automation problem is expected; asking students in Environmental 
Technologies to address automation/robotics may fall outside their 
comfort zone



Report Out
One reporter per table shares scenario



Planning to Integrate 
Cross-Disciplinary Skill Sets



Goals For Card Implementation

Goal 1: Collect feedback on the integration process

Goal 2: Progress toward broader adoption of the 
Framework for a Cross-Disciplinary STEM Core



Continuum of Cross-
Disciplinary Collaboration

Level 1:
Great Starting 

Point

Level 2:
Expands Cross-

Disciplinary Teaching

Level 3:
Truly Cross-
Disciplinary

 Use existing resources
 Teach the content yourself
 Introduce students to cross-

disciplinary thinking with 
scenarios

 Work with a faculty member in a 
different discipline

 Team teach an existing card
 Highlight examples of the skill 

area being used in each other’s 
field

 Work with faculty in a different 
discipline 

 Co-develop cross-disciplinary 
scenarios

 Design project-based learning
 Bring employers from different 

fields to the table

Requires less time and fewer 
resources

Requires more time Requires more time and resources



Post-Workshop Activities

 Implement an instructional card at Level 1 in the Fall semester
 Implement an instructional card at Level 2 in the Spring 

semester
 Provide feedback on the integration process in a virtual focus 

group (and evaluator interview, if selected).
 Attend webinar on adoption of the Framework for a Cross-

Disciplinary STEM Core.



Let’s Get Started!
Review Cards on Workshop Webpage

preparingtechnicians.org/hitec-workshop/

1. Data Visualization
2. Data Literacy/Fluency
3. Spreadsheets
4. Analytics Tools
5. Network Communications 

– Internet of Things
6. Automation/Robotics/HMI
7. Basic Programming-

Python

8. Digital Twins
9. Network Architecture
10. AI and Machine Learning
11. Entrepreneurship
12. Communication
13. Lean Processes
14. Supply and Demand



Select a Card for Level 1 
Implementation

Access the Google Form from the Workshop Webpage

 Select the card to implement in appropriate courses. 
 Participants from the same college should select 

different cards
 Use “scenario thinking” to brainstorm integration points. Where are 

some points at which content from the cross-disciplinary STEM core 
overlaps the technical course content? 

 Complete the Google form, indicating: 
card selected, integration points, course content/format, 
estimated number of students, timeframe for implementation Fall 
2022, etc.

https://docs.google.com/forms/d/e/1FAIpQLSe7ngS0hXp554sAZaQKHaHNdVX6P8f7Br9zIJZCOgQ3oG6SAQ/viewform


Share Your Plans
 Table discussion about implementation plans, as time permits
 Faculty report out individually:

o What card did you pick? Why?
o Which skill set are you integrating and where does it fit?
o What opportunities and challenges do you foresee?



Next Steps

 Confirm timeframe for card implementation and submit dates
 Implement card at Level 1 and document process and results
 Participate in virtual focus group (implementation debrief)
 If selected, participate in evaluator interview
 Attend webinar on further steps toward adoption of the 

Framework (invite colleagues)
 Select card for implementation at Level 2



Full Adoption of the Framework:

o Work with employers to prioritize cross-disciplinary skill sets 
for the region

o Determine curriculum gaps and integration points

o Develop real-world scenarios based on employer input

o Provide professional development/promote awareness

o Encourage systemic change

Consider…



Hey, there’s a tool for that!
preparingtechnicians.org

1. Cross-Disciplinary STEM Core
• Framework, Glossary, and Instructional Cards 

2. Over 40 Podcasts with Quotable Content
• What Educators Should Know and Do about Preparing Technicians for the 

Future of Work

3. Professional Development Webinars
4. Concrete Steps for Adopting The Framework for a 

Cross-Disciplinary STEM Core
• Toolkit, Faculty & Employer Presentations, Employer Meeting Planners, Skill 

Set Rating Tools, Scenario Development Questions, Professional 
Development Personal Needs Assessment



Travel Reimbursement
 Hotel room, other than incidentals, has been master 

billed to our project
 Travel expenses including food on travel days will be 

reimbursed by your college through its usual 
procedures. We have provided funds for them to do 
this. Please keep itemized receipts if required. 



Workshop Feedback
https://www.surveymonkey.com/r/HITEC_PtFOW_T
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