
The Role of Technology and Engineering in STEM Education

Standards for Technological and 
Engineering Literacy



The Importance of 
Technology and 
Engineering

• Educators and members of the public 
realize that K-12 students need to have 
fundamental literacies in technology and 
engineering.

• Many students lack technology and 
engineering experience.

• TEE programs deliver an integrated, design-
based approach to teaching and learning.



The Importance of Technology 
and Engineering Education

• https://nces.ed.gov/nationsreportcard/tel/

https://nces.ed.gov/nationsreportcard/tel/


Redefining 
Technology and 
Engineering

• Technology and engineering education 
programs deliver an integrated, design-based 
approach to teaching and learning.

• Formal technology and engineering 
education courses are not available in all 
schools.

• Students are graduating with a minimal 
understanding of one of the most powerful 
forces shaping society today.



Three Dimensions of 
Technology and 
Engineering Education

• Knowing: taking in information, 
organizing it, and understanding 
factual and conceptual 
relationships

• Thinking: making sense of 
information through 
questioning, analysis, and 
decision making.

• Doing: using technology and 
engineering in applied ways 
such as designing, 
making/building, producing, 
and evaluating.



Technology and 
Engineering in STEM

• STEM is a unitary force that must 
be addressed effectively.

• Technology and engineering are 
traditionally underrepresented in 
this disciplinary quartet.

• Standards for Technology and 
Engineering Literacy is designed to 
help educators better understand 
technology and engineering 
education and how to teach it. 



Focus on the Small “e” 
in engineering

• STEL does not attempt to 
encompass the full spectrum 
of engineering content.

• Engineering (noun) – the 
disciplinary study of 
engineering.

• Engineering (verb) – the use of 
engineering design and 
application of engineering 
habits of mind. 



Features of 
STEL

• It offers a common set of expectations for what 
students in technology and engineering STEM 
laboratory-classrooms should learn through the 
dimensions of knowing, thinking, and doing.

• It is developmentally appropriate for students.

• It provides a basis for the creation of meaningful, 
relevant, and articulated curricula at the national, 
state/provincial, and local levels.

• It promotes interdisciplinary connections with other 
school subjects in Grades PreK-12.



Basic Structure of Standards for Technological 
and Engineering Literacy:



STEL Core Disciplinary Standards

Based on the concept of 
power standards, 
Standards for 
Technological and 
Engineering Literacy 
presents eight core 
disciplinary standards with 
142 benchmarks, linked to 
Grades Pre-Kindergarten 
through 12. What students 
should know and be able 
to do in order to be 
technologically and 
engineering literate.



Each core disciplinary standard 
follows this format:

• Number and title of the standard

• A narrative explaining the 
standard’s intent

• Grade-level material for Grades 
PreK-2, 3-5, 6-8, and 9-12

• Key ideas

• Benchmarks that detail the 
particular knowledge, skills, and 
dispositions that students must 
attain in order to meet the 
standard

Format of the 

Core Standards



Benchmarks

• Identify the 
fundamental content elements 
needed for students to meet 
each standard. 

• Objectives written with active 
verbs that outline the 
knowledge, skills, and 
dispositions that enable 
students to meet each of 
the standards at the PreK-2, 3-
5, 6-8, and 9-12 grade bands.

• Followed by supporting 
sentences that provide further 
detail, clarity, and examples. 



Technology and Engineering Practices

Student-centered 
practices that reflect 
the skills and abilities 
students will use to 
successfully apply 
core disciplinary 
standards in the 
different contexts. 



TEE Standards 
and 
Practices

• All students should study all 
standards and practices but 
not necessarily every 
context.

• Standards and practices are 
not taught in isolation, 
there is often overlap.



Technology and Engineering Contexts
The technology and engineering contexts presented in STEL 
describe the settings where the core disciplinary standards 
and benchmarks are best taught or applied. 



Relationships among 
domains of learning, 
dimensions of TEE, and 
student outcomes



Standard 
Descriptions 
& Key Ideas



Grade Band 
Descriptions &
Benchmarks



Recommendations 
for Using STEL

The benchmarks specify how students progress 
toward technological and engineering literacy and 
what students need to know and be able to do in 
order to meet the standards.



Convert Benchmarks 
to Instructional 
Objectives

To demonstrate their understanding of
the influence of society on technological
development, students in Grades 9-12 should 
be able to:
STEL-5H. Evaluate a technological innovation
that arose from a specific society’s unique 
need or want.

Given a country, the student will 
evaluate a technological innovation 
that arose from a specific society’s 
unique need or want and has been 
adopted by most of the people in 
that country.

The ABCD method of writing objectives : A is for audience, B is for behavior, 
C is for conditions, and D is for degree of mastery

STEL Objective



Call to Action

TECHNOLOGY is the modification of the natural 
environment, through human designed products, 
systems, and processes, to satisfy needs and wants.

ENGINEERING is the use of scientific
principles and mathematical reasoning to optimize 
technologies in order to meet needs that have been 
defined by criteria under given constraints.

TECHNOLOGICAL AND ENGINEERING LITERACY is 
the ability to understand, use, create, and assess 
the human-designed environment that is the 
product of technology and engineering activity



STEL Collaborations
1.Help move your school system toward a PreK-12 

technology and engineering program for all students.

2.Show your colleagues the logical and authentic connections 
between and across the individual STEM disciplines.

3.TEE should serve as a bridge to STEM careers.



Accessing STEL

STEL is Available in the following formats:

• Downloadable/Viewable PDF (FREE)

• Downloadable/Printable PDF 

• EPub Edition

• Print Edition

• Interactive Website (coming soon)



Visit www.iteea.org/stel.aspx

Additional STEL Resources

• Benchmark Crosswalks 
to other standards

• Marketing resources, 
• Benchmark 

compendiums by 
grade band

• Benchmark verb matrix 
connecting to the 
domains of learning

• And more…

http://www.iteea.org/stel.aspx


https://www.iteea.org/File.aspx?id=175089&v=48757a07

https://www.iteea.org/File.aspx?id=175089&v=48757a07


https://www.iteea.org/File.aspx?id=175128&v=1ace7ee6

https://www.iteea.org/File.aspx?id=175128&v=85c069c7


Learn more today at www.iteea.org.

http://www.iteea.org/

