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STEM Courses - 2010STEM Courses - 2010
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Recommended for Grades 7-8:
 Career Portals 

Grades 9-10:
 Concepts of Engineering and Technology

Grades 9-12:
 Biotechnology

Grades 10-12:
 Engineering Design and Presentation

 Electronics

 Principles of Technology  – Science credit
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Recommended for Grades 11-12:
 Advanced Biotechnology – (4th Science credit)

 Advanced Engineering Design and Presentation 

 Engineering Mathematics – (4th Math credit)

 Advanced Electronics 

 Robotics and Automation 

 Scientific Research and Design (Science credit)

 Engineering Design and Problem Solving – (4th Science credit)

Grade 12:
 Practicum in STEM 
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Engineering Design PathwayEngineering Design Pathway
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Posted at CTE.unt.eduPosted at CTE.unt.edu

9



Concepts of Engineering and 
Technology

Concepts of Engineering and 
Technology
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Development of EngineeringDevelopment of EngineeringDevelopment of EngineeringDevelopment of Engineering

Technical CommunicationTechnical CommunicationTechnical CommunicationTechnical Communication

Society and EthicsSociety and EthicsSociety and EthicsSociety and Ethics

Safety in the WorkplaceSafety in the WorkplaceSafety in the WorkplaceSafety in the Workplace

TeamworkTeamworkTeamworkTeamwork

Problem Solving, Design and ModelingProblem Solving, Design and ModelingProblem Solving, Design and ModelingProblem Solving, Design and Modeling

Engineering SystemsEngineering SystemsEngineering SystemsEngineering Systems

ElectronicsElectronicsElectronicsElectronics

BiotechnologyBiotechnologyBiotechnologyBiotechnology Team ProjectTeam ProjectTeam ProjectTeam Project



Lesson PlanLesson Plan
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Interdisciplinary CorrelationsInterdisciplinary Correlations
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AccommodationsAccommodations
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Introduction and OutlineIntroduction and Outline

Howard GardnerHoward Gardner
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Application and ReviewApplication and Review



Assessment and ExtensionAssessment and Extension
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What is a Rubric?What is a Rubric?

 A set of scoring guidelines for judging 
student work of performance-based 
tasks.

Answers the question:

“What does proficiency (and varying degrees 
of proficiency) at a task look like?”

 A set of scoring guidelines for judging 
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About RubricsAbout Rubrics

 Authentic Assessment Tool

 Evaluates  process and content.

 Defines range of acceptable and 
unacceptable performance.

 Describes each level of performance

Excellent

Proficient

Unacceptable

 Authentic Assessment Tool
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Advantages of Rubrics Advantages of Rubrics 

 Helps teachers and raters to be accurate, unbiased 
and consistent in scoring.

 Communicates to students how to achieve 
excellence and evaluate their own work.

 Clearly shows students how work will be evaluated 
and what is expected.

 Helps students accept responsibility for their own 
learning.

 Helps teachers and raters to be accurate, unbiased 
and consistent in scoring.

 Communicates to students how to achieve 
excellence and evaluate their own work.

 Clearly shows students how work will be evaluated 
and what is expected.

 Helps students accept responsibility for their own 
learning.



Multiple AssessorsMultiple Assessors

To review and critique work done 
according to designated standards for:

Self-assessment

Peer assessment

Teacher assessment

Other

To review and critique work done 
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RubricRubric
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Portfolio and the TEKSPortfolio and the TEKS

§130.362. Concepts of Engineering and 
Technology:

(2) The student presents conclusions, research 
findings, and designs using a variety of media 
throughout the course. The student is expected to: 

(D) maintain a portfolio. 

§130.362. Concepts of Engineering and 
Technology:
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throughout the course. The student is expected to: 

(D) maintain a portfolio. 
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Portfolio and the TEKSPortfolio and the TEKS

§130.374. Practicum in Science, Technology, 
Engineering, and Mathematics

(6) The student documents technical knowledge and 
skills. The student is expected to: 

(A) update a professional portfolio to include:

(B) present the portfolio to all interested

stakeholders such as in a poster

presentation.

§130.374. Practicum in Science, Technology, 
Engineering, and Mathematics

(6) The student documents technical knowledge and 
skills. The student is expected to: 

(A) update a professional portfolio to include:

(B) present the portfolio to all interested

stakeholders such as in a poster

presentation. 24



25

Student Portfolio Defined Student Portfolio Defined 

A purposeful, organized collection of 
student work to show effort, 
progress, or degree of proficiency.

A purposeful, organized collection of 
student work to show effort, 
progress, or degree of proficiency.
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Student Portfolio Student Portfolio 

 Assesses active learning and performance

 Showcases work and growth over periods of 
time

 Reflects the quality of work that students are 
expected to produce

 Reveals strengths and weaknesses through 
self-evaluation by the student

 Assesses active learning and performance

 Showcases work and growth over periods of 
time

 Reflects the quality of work that students are 
expected to produce

 Reveals strengths and weaknesses through 
self-evaluation by the student
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The portfolio may contain…The portfolio may contain…

 Creative Cover

 Letter to the Reader

 Table of Contents

 Goal-Setting Page

 Student “Artifacts”

 Weekly Journals

 Reflections on Samples of Work

 Assessment – Self-Evaluation 

 Creative Cover

 Letter to the Reader

 Table of Contents

 Goal-Setting Page

 Student “Artifacts”

 Weekly Journals

 Reflections on Samples of Work

 Assessment – Self-Evaluation 
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Teaching Aid: 
“Collect, Select, Reflect”

Teaching Aid: 
“Collect, Select, Reflect”

To access a teaching aid on student portfolio 
development , go to www.cte.unt.edu and 
click on the STEM icon.  

Then, click on “Collect, Select, Reflect: 10 
Steps for Developing Your Portfolio”

To access a teaching aid on student portfolio 
development , go to www.cte.unt.edu and 
click on the STEM icon.  

Then, click on “Collect, Select, Reflect: 10 
Steps for Developing Your Portfolio”



Electronic/Digital PortfolioElectronic/Digital Portfolio

A portfolio that includes the use of 

electronic technologies that allow the

portfolio developer to collect and

organize artifacts in many formats

(audio, video, graphics, and text).

NOT a haphazard collection of artifacts

A portfolio that includes the use of 

electronic technologies that allow the

portfolio developer to collect and

organize artifacts in many formats

(audio, video, graphics, and text).

NOT a haphazard collection of artifacts
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Electronic PortfolioElectronic Portfolio

 Collect, Select, Reflect...

 Project/Direct – review reflections on 
learning, look ahead, set goals for 
future

 Connect – create hypertext links and 
publish portfolio to enable feedback 
from others

 Collect, Select, Reflect...

 Project/Direct – review reflections on 
learning, look ahead, set goals for 
future

 Connect – create hypertext links and 
publish portfolio to enable feedback 
from others
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Most Common TypesMost Common Types

 Working  

 Display 

 Assessment

 Personal/professional

 Working  

 Display 

 Assessment

 Personal/professional
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Digital CollectionDigital Collection
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BenefitsBenefits

 “New generation of the 3-ring binder”

 Assessment tool

 Collaborate and assemble project work

 Portable and shareable anywhere with 
computer and/or internet access

 Media-rich content

 Text for narratives

 Interactive

 Expandable

 “New generation of the 3-ring binder”
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 Media-rich content

 Text for narratives

 Interactive
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Assessment Systems 
and Electronic Portfolios

Assessment Systems 
and Electronic Portfolios
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Consider Before You StartConsider Before You Start

 Format to fit purpose and audience 

 Basic equipment

 Select multi-media software or web 
authoring program

 HTML format

 Web-based program subscriptions:

http://www.careercruising.com/ and 
www.bridges.com

 Record for presentation and storage

 Format to fit purpose and audience 

 Basic equipment

 Select multi-media software or web 
authoring program

 HTML format

 Web-based program subscriptions:

http://www.careercruising.com/ and 
www.bridges.com

 Record for presentation and storage
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Software TypesSoftware Types

 Relational databases

 Hypermedia “card” 

 Multimedia authoring 

 World Wide Web HTML pages

 Adobe Acrobat (PDF files)

 Multimedia slideshows

 Video (digital and analog)
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Defining Context and GoalsDefining Context and Goals

Stage 1

 Identify purpose and primary audience

 Identify standards or goals

 Identify assessment context

 Decide on software or web-based 
application

Stage 1

 Identify purpose and primary audience

 Identify standards or goals

 Identify assessment context

 Decide on software or web-based 
application
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The Working PortfolioThe Working Portfolio

Stage 2

 Collect digital artifacts that represent 
effort and achievement

 Consider design using graphics and 
layout from chosen software to show 
vision and style

Stage 2

 Collect digital artifacts that represent 
effort and achievement

 Consider design using graphics and 
layout from chosen software to show 
vision and style
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The Reflective PortfolioThe Reflective Portfolio

Stage 3

 Select digital artifacts for formal or 
presentation portfolio

 Include written reflective statements 
and learning goals 

Stage 3

 Select digital artifacts for formal or 
presentation portfolio

 Include written reflective statements 
and learning goals 
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The Connected PortfolioThe Connected Portfolio

Stage 4

 Documents are converted into a format 
that allows hyperlinks

 Insert multimedia artifacts into 
document

 You are ready to share with others

Stage 4

 Documents are converted into a format 
that allows hyperlinks

 Insert multimedia artifacts into 
document

 You are ready to share with others
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The Presentation PortfolioThe Presentation Portfolio

Stage 5

How will you record portfolio to presentation

and storage medium?

 Working Portfolio – videotape, computer hard drive,

flash drive, Zip disk, network server

 Formal Portfolio – CD-Recordable disc, Web server, 
videotape

Stage 5

How will you record portfolio to presentation

and storage medium?

 Working Portfolio – videotape, computer hard drive,

flash drive, Zip disk, network server

 Formal Portfolio – CD-Recordable disc, Web server, 
videotape
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Web Pages – HTML formatWeb Pages – HTML format

Adobe PageMill, Claris Home Page, 

Microsoft FrontPage, Netscape Composer        

Advantages – multimedia, cross-platform, and

Web capabilities. Viewer needs ONLY Internet access

and a web browser.

Disadvantage – learning curve is steep.

Adobe PageMill, Claris Home Page, 

Microsoft FrontPage, Netscape Composer        

Advantages – multimedia, cross-platform, and

Web capabilities. Viewer needs ONLY Internet access

and a web browser.

Disadvantage – learning curve is steep.
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Web-based ResourceWeb-based Resource

http://www.bridges.com/us/prodnserv/index.htmlhttp://www.bridges.com/us/prodnserv/index.html
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Web-based ResourceWeb-based Resource
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PDF DocumentsPDF Documents

PDF – Adobe Portable Document Format 

 Created with PDF Writer or Distiller program

 Require only FREE Acrobat reader software 
to be read by variety of computer platforms

PDF – Adobe Portable Document Format 

 Created with PDF Writer or Distiller program

 Require only FREE Acrobat reader software 
to be read by variety of computer platforms
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e-Portfolio Workshope-Portfolio Workshop

Adobe Acrobat 9 Pro, Photoshop, 
Premiere Elements, Soundbooth

Tutorial series by Christopher Boldon:

2010 Atomic Learning, Inc.

http://www.atomiclearning.com/k12/epor
tfolio?from_legacy=1

Adobe Acrobat 9 Pro, Photoshop, 
Premiere Elements, Soundbooth

Tutorial series by Christopher Boldon:

2010 Atomic Learning, Inc.

http://www.atomiclearning.com/k12/epor
tfolio?from_legacy=1
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Adobe Acrobat 9 Pro
PDF Portfolio

Adobe Acrobat 9 Pro
PDF Portfolio
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Folders for PDF filesFolders for PDF files
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Audio Audio 
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ImagesImages
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TextText
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Video Video 
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Student PortfolioStudent Portfolio
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Ian Vance – DISD Advanced Technology Complex 
http://www.dentonisd.org/62920619132744603/site/default.asp x 



BookBook

Digital Portfolios:

Powerful Tools for Promoting Professional 
Growth and Reflection

2nd edition, Corwin Press, A SAGE Publications 
Company (2007) by Elizabeth Hartnell-Young. 
Maureen Morriss, Foreword by Barbara Cambridge

Digital Portfolios:

Powerful Tools for Promoting Professional 
Growth and Reflection

2nd edition, Corwin Press, A SAGE Publications 
Company (2007) by Elizabeth Hartnell-Young. 
Maureen Morriss, Foreword by Barbara Cambridge
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CTE Community ForumCTE Community Forum
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