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COLUMBUS DIOCESE TECHNOLOGY COURSE OF STUDY 
 
INTRODUCTION 
Following is the revised Science Course of Study for the Catholic Diocese of Columbus. This course of study reflects the Technology Standards set 
forth by the Ohio Department of Education, the International Society for Technology in Education Standards (ISTE), the International Technology and 
Engineering Educators Association Standards (ITEEA), the Australian Curriculum Technologies Content Descriptions (ACARA) and Ohio’s Learning 
Standards (to ensure alignment across content areas). 
 
PHILOSOPHY 
We believe the purpose of technology education in Catholic Schools is to help students become technologically literate citizens that are able to 
use technology to actively apply knowledge and skills to contemporary, technological, moral, and social issues. This will be accomplished by 
recognizing God’s design and promoting personal responsibility. All students should have sufficient understanding of the various technical careers 
and career paths that are open to them. 
 
We believe that students have a natural curiosity and appreciation of science and technology. A student’s ability to strategically use technology 
now is recognized as foundational and just as important as mathematics and English language arts, from which all other learning is 
built. Teachers will encourage students by providing a variety of learning experiences and assessment strategies, and utilizing various materials, 
technologies, and community resources as well as Catholic values. 
 
PROGRAM GOALS 
Students, utilizing a broad-based curriculum, will acquire higher-level thinking skills and in-depth knowledge necessary to solve problems in 
creative and productive ways. 
 
Students will be able to engage intelligently in public discourse and to debate matters of scientific and technological concern. 
 
Students will use their technological knowledge and Catholic values to lead well-balanced and ethical lives.  
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PRINCIPLES OF COURSES OF STUDY- DIOCESE OF COLUMBUS CATHOLIC SCHOOLS 
Equity.  Excellence in education requires equity – high expectations and assessable content for all students based on the new Ohio Learning 
Standards. 
 
Curriculum.  A curriculum is more than a collection of activities. It must be coherent, focused, well-articulated, and integrated with our Catholic 
values. 
 
Teaching.  Effective teaching requires understanding what students know and need to learn and be able to do while supporting them as they learn. 
 
Learning.  Students must learn with understanding by actively building new knowledge from prior knowledge and experiences.  
 
Technology.  Technology is essential in teaching and learning and should be integrated in the teaching and learning process.  The technology 
should influence and enhance students’ learning. 
 
Assessment.  Assessment should support the learning of important skills and content, be formative as well as summative, and furnish useful 
information to teachers, students and parent. Assessments need to be aligned to the standards in the Course of Study both in what a student 
needs to know and be able to do. Assessments should match what the student is expected to learn. There are many tools (e.g. portfolios, rubrics, 
interviews) other than the standard paper and pencil tests to assess a student’s understanding of the material. 
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One method that has continued to increase student achievement is involving them in the assessment process. Students should be involved in all 
steps of this process.  At the most basic level, students can simply understand how their grades will be determined. As assessment becomes 
more student- centered, the students can develop rubrics, maintain their own assessment records, self- assess, and communicate their 
achievement to others (student-led conferences). 
 
Four equal learning domains challenge, prepare and empower students for success beyond high school by giving them tools to become resilient, 
lifelong learners. The Learning Standards for Technology support each of the four domains.  
 
FOUNDATIONAL KNOWLEDGE AND SKILLS  
To be successful in Ohio’s ever-changing economy, students must be equipped with foundational knowledge and skills that support lifelong 
learning. The Information and Communication Technology strand emphasizes students identifying and using digital learning tools and resources 
to locate, evaluate and use information as they construct knowledge.  
 
WELL-ROUNDED CONTENT  
Beyond foundational skills and knowledge, students need opportunities to explore a broader range of subjects and disciplines. These 
explorations enable students to discover connections and relationships among ideas and concepts. The Society and Technology strand 
highlights the interconnectedness of technology, self, society and the natural world. Through this strand, students investigate the ethical, legal, 
political and global impact of technology. Through the Information and Communications Technology strand, students use digital tools and 
resources as they communicate their knowledge.  
 
LEADERSHIP AND REASONING SKILLS  
Future success will require students to exhibit both leadership and reasoning skills. These can include problem-solving, design thinking, 
creativity, and data analytics. In the Design and Technology strand, students begin in kindergarten identifying a problem and using an 
engineering design process to solve the problem. As they progress each year, their designs, products, and evaluation processes become more 
sophisticated.  
 
SOCIAL-EMOTIONAL LEARNING  
Living as part of a community involves understanding the importance of social interaction and personal feelings. Social-emotional learning 
includes competencies like self-management, social awareness, collaboration, empathy, relationship skills and responsible decisionmaking. The 
Society and Technology strand emphasizes communication and collaboration. This strand also addresses the impact technology and technology 
use can have on self and society. The Information and Communications Technology strand also asks students to reflect on what it means to use 
technology responsibly. 
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DEFINITIONS 
 

Standards 
 

Strands: These are the technology disciplines: Information and Communication Technology, Society and Technology, Design and Technology. 
 

Topics: The Topics are the main focus for content for each strand at that particular grade level. The Topics are the foundation for the specific content statements. 
 

Content Statements: The content to be learned. These are the “what” that should be accessible to students at each grade level to prepare them to learn about 
and use technological knowledge, principles, and processes with increasing complexity in subsequent grades. 
 
Content Elaboration: This piece will provide more in-depth information and detail about the “what” that should be taught in the classroom and what is eligible 
for assessment.  
 
Evidence of Learning: This section will provide recommendations for how students may be assessed. It will provide a range of examples of the various cognitive 
levels and depth of learning that students can be expected to demonstrate at grade level for a particular science content statement. The Expectations for Learning 
will provide guidance for developing assessments.  
 
 
Model Curriculum (Ohio Department of Education website) 

 
The Model Curriculum is a web-based resource that will incorporate information on “how” the material in the Content Statement may be taught.  It is not 
included in this document, but it is highly suggested that all science teachers have an understanding of at least the Content Elaboration and the Expectations for 
learning. You can find the model curriculum at the Ohio Department of Education’s website. 
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Strand and Topic Descriptions  
 
INFORMATION AND COMMUNICATIONS TECHNOLOGY  
The understanding and application of digital learning tools for accessing, creating, evaluating, applying and communicating ideas and information. 

Topic 1: Identify and use appropriate digital learning tools and resources to accomplish a defined task.  

Topic 2: Use digital learning tools and resources to locate, evaluate and use information.  

Topic 3: Use digital learning tools and resources to construct knowledge.  

Topic 4: Use digital learning tools and resources to communicate and disseminate information to multiple audiences.  

 
SOCIETY AND TECHNOLOGY  
The interconnectedness of technology, self, society and the natural world, specifically addressing the ethical, legal, political and global impact of 

technology.  

Topic 1: Demonstrate an understanding of technology’s impact on the advancement of humanity – economically, environmentally and ethically. 

Topic 2: Analyze the impact of communication and collaboration in both digital and physical environments.  

Topic 3: Explain how technology, society, and the individual impact one another.  

 
DESIGN AND TECHNOLOGY  
Addresses the nature of technology to develop and improve products and systems over time to meet human/societal needs and wants through 

design processes.  

Topic 1: Define and describe technology, including its core concepts of systems, resources, requirements, processes, controls, optimization and 

trade-offs.  

Topic 2: Identify a problem and use an engineering design process to solve the problem.  

Topic 3: Demonstrate that solutions to complex problems require collaboration, interdisciplinary understanding and systems thinking.  

Topic 4: Evaluate designs using functional, aesthetic and creative elements. 
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Learning Standards for Technology 
 
 
 

STRAND: Information and Communications Technology 
The understanding and application of digital learning tools for accessing, creating, evaluating, applying and communicating ideas and information. 

Grade K-2 Grade 3-5 Grade 6-8 Grade 9-12 
 

Topic 1: Identify and use appropriate digital learning tools and resources to accomplish a defined task. 
  

ISTE 1. Empowered Learner- Students leverage technology to take an active role in choosing, achieving and demonstrating 
competency in their learning goals, informed by the learning sciences. 

 

 
K-2.ICT.1a. Develop basic skills for 

using digital learning tools and 
resources to accomplish a defined 
task. 

 
K-2.ICT.1b. With guidance, identify a 
goal and determine how digital 
learning tools can help accomplish 
that goal.  
 

 
3-5.ICT.1a. With guidance, 
identify and use digital learning 
tools or resources to support 
planning, implementing and 
reflecting upon a defined task. 
 
3-5.ICT.1b. Explain the use of 
selected digital learning tools 
and resources to support 
productivity and learning. 

 
6-8.ICT.1a. Develop criteria for 
selecting digital learning tools 
and resources to accomplish a 
defined task. 
 
6-8.ICT.1b. Select and use 
digital learning tools or 
resources to support planning, 
implementing, and reflecting 
upon a defined task. 
 
6-8.ICT.1c. Evaluate the use of 
digital learning tools and resources 
to support learning and 
productivity. 

 
9-12.ICT.1a. Develop strategies for 
using digital learning tools and 
resources to plan, implement and 
reflect upon a complex task. 
 
9-12.ICT.1b. Based on project-
specific requirements, develop 
criteria to select digital learning 
tools and resources to support the 
concurrent management of 
multiple projects. 
 
9-12.ICT.1c. Analyze and evaluate 
the ease of use and effectiveness 
of available features of selected 
digital learning tools and 
resources. 
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STRAND: Information and Communications Technology 
The understanding and application of digital learning tools for accessing, creating, evaluating, applying and communicating ideas and information.  

Grade K-2 Grade 3-5 Grade 6-8 Grade 9-12 
 
Topic 2: Use digital learning tools and resources to locate, evaluate and use information.  
ISTE 2. Digital Citizen: Students recognize the rights, responsibilities and opportunities of living, learning and working in an 
interconnected digital world, and they act and model in ways that are safe, legal and ethical. 

 
K-2.ICT.2a. Develop basic skills for 
locating information using digital 
learning tools and resources. 
 
K-2.ICT.2b. Identify main ideas and 
details in information found with digital 
learning tools and resources. 

 
3-5.ICT.2a. Identify questions 
related to a topic of interest to 
broaden or narrow the topic as 
needed. 
 
3-5.ICT.2b. Use appropriate 
search techniques to locate 
needed information using digital 
learning tools and resources. 
 
3-5.ICT.2c. Use multiple criteria 
developed with guidance to 
differentiate between relevant 
and irrelevant information found 
with digital learning tools and 
resources. 
 
3-5.ICT.2d. Explain basic ideas of 
plagiarism and copyright. 
 
3-5.ICT.2e. Use digital citation 
tools to cite sources with 
appropriate guidance. 

 
6-8.ICT.2a. Use advanced 
search techniques to locate 
needed information using 
digital learning tools and 
resources. 
 
6-8.ICT.2b. Use multiple criteria 
to evaluate the validity of 
information found with digital 
learning tools and resources. 
 
6-8.ICT.2c. Apply principles of 
copyright, use digital citation 
tools and use strategies to 
avoid plagiarism. 

 
9-12.ICT.2a. Use advanced search 
and filtering techniques to locate 
needed information using digital 
learning tools and resources. 
 
9-12.ICT.2b. Independently 
construct an evaluative process for 
information sources chosen for a 
learning task. 
 
9-12.ICT.2c. Analyze the 
complexities and discrepancies 
found in digital information to make 
informed decisions. 
 
9-12.ICT.2d. Apply principles of 
copyright, use digital citation tools 
and use strategies to avoid 
plagiarism when using the work of 
others as well as creating personal 
work. 
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STRAND: Information and Communications Technology 
The understanding and application of digital learning tools for accessing, creating, evaluating, applying and communicating ideas and 
information. 

Grade K-2 Grade 3-5 Grade 6-8 Grade 9-12 
 

Topic 3: Use digital learning tools and resources to construct knowledge.  
ISTE 3. Knowledge Constructor: Students curate a variety of resources using digital tools to construct knowledge, produce creative 
artifacts and make meaningful learning experiences for themselves and others.  
 
K-2.ICT.3a. Develop basic skills for 
gathering and organizing information 
from multiple digital learning tools and 
resources to build knowledge. 
 
K-2.ICT.3b. Use visuals found in 
digital learning tools and resources to 
clarify and add to knowledge. 
 
K-2.ICT.3c. Collect, record and 
organize observations and data 
during student explorations using 
digital learning tools and resources. 
 
K-2.ICT.3d. With guidance, create 
artifacts using digital learning tools 
and resources to demonstrate 
knowledge. 

 
3-5.ICT.3a. Gather, organize and 
summarize information from 
multiple digital learning tools and 
resources to build knowledge of a 
topic. 
 
3-5.ICT.3b. Interpret images, 
diagrams, maps, graphs, 
infographics, videos, animations, 
interactives, etc. in digital 
learning tools and resources to 
clarify and add to knowledge. 
 
3-5.ICT.3c. Organize observations 
and data collected during student 
explorations to determine if 
patterns are present. 
 
3-5.ICT.3d. Create artifacts using 
digital learning tools and 
resources to demonstrate 
knowledge. 

 
6-8.ICT.3a. Analyze and 
integrate textual, visual, and 
quantitative information 
(images, diagrams, maps, 
graphs, infographics, videos, 
animations, interactives, etc.) 
from multiple digital learning 
tools and resources. 
 
6-8.ICT.3b. Analyze data 
collected or retrieved from a 
variety of digital learning tools 
and resources to determine if 
patterns or trends are present. 
 
6-8.ICT.3c. Create artifacts using 
digital learning tools and 
resources to demonstrate 
knowledge. 

 
9-12.ICT.3a. Synthesize textual, 
visual, and quantitative research 
and data (images, diagrams, maps, 
graphs, infographics, videos, 
animations, interactives, etc.) from 
a variety of digital learning tools 
and resources. 
 
9-12.ICT.3b. Analyze relationships 
and forecast outcomes using data 
collected by students or retrieved 
from a variety of digital learning 
tools and resources. 
 
9-12.ICT.3c. Create artifacts using 
digital learning tools and resources 
to demonstrate knowledge. 



2019 Technology Standards       Page 8 of 26 
 

 

STRAND: Information and Communications Technology 
The understanding and application of digital learning tools for accessing, creating, evaluating, applying and communicating ideas and 
information. 

Grade K-2 Grade 3-5 Grade 6-8 Grade 9-12 
 
Topic 4: Use digital learning tools and resources to communicate and disseminate information to multiple audiences. 

ISTE 1. Empowered Learner: Students leverage technology to take an active role in choosing, achieving and demonstrating 
competency in their learning goals, informed by the learning sciences. 
 
K-2.ICT.4a. With guidance, 
discuss and identify 
communication needs 
considering the task, situation 
and information to be shared. 
 
K-2.ICT.4b. With guidance, use 
digital learning tools to add 
audio and/or visual media to 
clarify information. 
 
K-2.ICT.4c. With guidance, select 
appropriate digital learning tools 
and resources to produce and 
publish information. 

 
3-5.ICT.4a. With guidance, 
discuss and identify 
communication needs 
considering goals, audience 
and content. 
 
3-5.ICT.4b. With guidance, 
select media formats 
appropriate to content and 
audience. 
 
3-5.ICT.4c. Evaluate the features 
of digital learning tools and 
resources based on the 
characteristics of a specific 
audience. 
 
3-5.ICT.4d. Produce and 
publish information 
appropriate for a target 
audience using digital 
learning tools and resources. 

 
6-8.ICT.4a. Use digital learning 
tools and resources to identify 
communication needs 
considering goals, audience and 
content. 
 
6-8.ICT.4b. Select and use a 
variety of media formats to 
communicate information to a 
target audience. 
 
6-8.ICT.4c. Discuss and identify 
ways to communicate and 
disseminate information so that 
users with varied needs can 
access information. 
 
6-8.ICT.4d. Evaluate the 
effectiveness of a digital tool to 
communicate information with 
multiple audiences. 

 
9-12.ICT.4a. Use digital learning tools 
and resources to identify 
communication needs considering 
goals, audience, content, access to 
tools or devices, timing of 
communication (time zones), etc. 
 
9-12.ICT.4b. Based on 
communication needs, develop, 
implement and evaluate a 
communication plan to disseminate 
information to multiple audiences. 
 
9-12.ICT.4c. Integrate accessibility 
principles to effectively 
communicate to, and meet the 
needs of, multiple audiences. 
 
9-12.ICT.4d. Use digital learning tools 
to represent and model complex 
systems of information to a target 
audience. 
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STRAND: Society and Technology 
The interconnectedness of technology, self, society and the natural world, specifically addressing the ethical, legal, political and global impact of 
technology. 

Grade K-2 Grade 3-5 Grade 6-8 Grade 9-12 
Topic 1: Demonstrate an understanding of technology’s impact on the advancement of humanity – economically, environmentally 
and ethically. 
ISTE 7. Global Collaborator: Students use digital tools to broaden their perspectives and enrich their learning by collabortion with 
othes and working effectively in teams locally and globally. 

 
K-2.ST.1a. Demonstrate 
appropriate and identify 
inappropriate uses of technology 
required to be a responsible user. 
 
K-2.ST.1b. Identify positive and 
negative impacts your use of 
technology can have on you 
and your family. 

 
3-5.ST.1a. Demonstrate 
appropriate use of technology and 
explain the importance of 
responsible and ethical 
technology use. 
 
3-5.ST.1b. Identify positive and 
negative impacts your use of 
personal technology and 
technology systems (e.g., 
agriculture, transportation, 
energy generation, water 
treatment) can have on your 
community. 
 
3-5.ST-1c. Describe legal and 
responsible practices when 
utilizing technology. 

 
6-8.ST.1a. Advocate and 
exhibit ethical, legal and 
responsible practices when 
utilizing technology. 
 
6-8.ST.1b. Explore the advantages 
and disadvantages of widespread 
use, accessibility, and reliance on 
technology in your world. 
 
6-8.ST.1c. Review and 
demonstrate ethical 
considerations and legal 
requirements involved in the 
creation and use of digital 
technologies. 
 
6-8.ST.1d. Analyze an 
environmental concern and 
investigate technology solutions 
to that problem. 

 
9-12.ST.1a. Interpret and practice 
ethical considerations and legal 
requirements involved in the creation, 
and use of digital technologies. 
 
9-12.ST.1b. Debate the advantages 
and disadvantages of widespread use, 
accessibility, and reliance on 
technology in your world, in the 
workplace and in global society. 
 
9-12.ST.1c. Select a technology 
and analyze its global impact 
across multiple disciplines. 
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STRAND: Society and Technology 
The interconnectedness of technology, self, society and the natural world, specifically addressing the ethical, legal, political and global impact 
of technology. 

Grade K-2 Grade 3-5 Grade 6-8 Grade 9-12 
 

Topic 2: Analyze the impact of communication and collaboration in both digital and physical environments. 

ISTE 6. Creative Communicator: Students communicate clearly and express themselves creatively for a variety of purposes using 
the platforms, tools, styles, formats and digital media appropriate to their goals. 

 
K-2.ST.2a. Communicate and 
collaborate using several digital 
methods. 
 
K-2.ST.2b. Identify positive and 
negative ways of collaborating in 
digital and physical environments. 
 
K-2.ST.2c. Investigate how 
technology does (or does not) 
impact the way(s) your family 
communicates. 

 
3-5.ST.2a. Create a plan and 
select collaboration and/or 
communication tools to complete 
a given task. 
 
3-5.ST.2b. Exercise digital 
etiquette when communicating 
and collaborating. 
 
3-5.ST.2c. Identify the positive 
and negative impact the use of 
technology can have on 
relationships, communities and 
self. 

 
6-8.ST.2a. Critique specific 
instances of how technology has 
impacted access to information, 
communications and 
collaboration. 
 
6-8.ST.2b. Explain the positive 
and negative impact the use of 
technology can have on personal, 
professional and community 
relationships. 
 
6-8.ST.2c. Investigate how social 
media impacts society and the 
digital identities of individuals 
and organizations. 
 
6-8.ST.2d. Apply appropriate 
interactions and digital etiquette 
in varying contexts, reflecting 
upon potential impacts in both 
digital and physical 
environments. 

 
9-12.ST.2a. Demonstrate and 
advocate effective collaboration 
strategies and techniques using 
technology. 
 
9-12.ST.2b. Describe and 
demonstrate professionalism and 
civility in communications and 
collaborative environments. 
 
9-12.ST.2c. Analyze how social 
media impacts society, individuals 
and organizations. 
 
9-12.ST.2d. Manage and adjust 
appropriate interactions and digital 
etiquette in varying contexts, in 
digital, physical and cultural 
environments. 
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STRAND: Society and Technology 
The interconnectedness of technology, self, society and the natural world, specifically addressing the ethical, legal, political and global impact of 
technology. 

Grade K-2 Grade 3-5 Grade 6-8 Grade 9-12 
 

Topic 3: Explain how technology, society, and the individual impact one another. 

ISTE 2. Digital Citizen: Students recognize the rights, responsibilities and opportunities of living, learning and working in an 
interconnected digital world, and they act and model in ways that are safe, legal and ethical. 
 
K-2.ST.3a. State the 
advantages/disadvant ages of 
technology in your life. 
 
K-2.ST.3b. Identify examples 
of how technology 
innovations/inventions can 
have multiple applications. 
 
K-2.ST.3c. Identify how the use 
of technology affects self and 
others in various ways. 
 
K-2.ST.3d. Define and 
discuss digital identity and 
digital footprints. 
 
K-2.ST.3e. Provide 
examples of how rules for 
respecting others’ 
belongings apply to digital 
content and information. 

 
3-5.ST.3a. Describe the 
advantages/disadvantages of 
technology (past, present, 
future) to understand the 
relationship between 
technology, society and the 
individual. 
 
3-5.ST.3b. Demonstrate how 
technology 
innovations/invention s can 
have multiple applications. 
 
3-5.ST.3c. Identify and discuss 
how the use of technology 
affects self and others in 
various ways. 
 
3-5.ST.3d. Identify the 
components of your digital 
identity and your digital 
footprint. 
 
3-5.ST.3e. Identify and 
discuss laws and rules that 
apply to digital content and 
information. 

 
6-8.ST.3a. Discuss and define how 
issues (such as economic, political, 
scientific and cultural) are influenced by 
the development and use of technology. 
 
6-8.ST.3b. Explain how new technology 
development is driven by factors such as 
commercialization, creative/inventive 
thinking, and cultural/historical influence. 
 
6-8.ST.3c. Analyze how 
technological innovations/inventions 
can have multiple applications, both 
intended and unintended. 
 
6-8.ST.3d. Describe the impact of an 
individual’s wants, values and interests 
on the development of new 
technologies. 
 
6-8.ST.3e. Manage components of your 
digital identity and your digital footprint. 
 
6-8.ST.3f. Evaluate current and past 
revisions to laws, rules and policies as 
society responds to technological 
advancements. 

 
9-12.ST.3a. Debate how demand for 
technology and innovation have 
reshaped the social, cultural, political 
and/or economic landscape, citing 
references and examples. 
 
9-12.ST.3b. Discuss how technological 
innovation has resulted when ideas, 
knowledge or skills have been shared 
across multiple fields. 
 
9-12.ST.3c. Forecast the need to 
review, adapt, and innovate laws and 
policies applied to copyrights, patents, 
trademarks and speech. 
 
9-12.ST.3d. Predict changes in society 
and intentional and unintentional 
consequences resulting from continued 
technological progress and defend the 
rationale within a given context. 
 
9-12.ST.3e. Analyze and influence your 
digital identity and digital footprint while 
considering past, present, and future 
implications. 
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STRAND: Design and Technology 
Addresses the nature of technology to develop and improve products and systems over time to meet human/societal needs and wants through 
design processes. 

Grade K-2 Grade 3-5 Grade 6-8 Grade 9-12 
Topic 1: Define and describe technology, including its core concepts of systems, resources, requirements, processes, controls, 
optimization and trade-offs. 
ISTE 5. Computational Thinker: Students develop and employ strategies for understanding and solving provlems in ways that 
leverage the power of technological methods to develop and test solutions. 

 
K-2.DT.1a. Identify and discuss 
differences between the human-
designed world and the natural 
world. 
 
K-2.DT.1b. Describe technology as 
something someone made to meet 
a want or need. 
 
K-2.DT.1c. Explain that systems 
have parts or components that 
work together to accomplish a 
goal. 
 
K-2.DT.1d. Give examples of how 
resources such as tools and 
materials are things that help 
people get a job done. 

 
3-5.DT.1a. Demonstrate how 
applying human knowledge 
using tools and machines 
extends human capabilities to 
meet our needs and wants. 
 
3-5.DT.1b. Give examples of 
how requirements for a product 
can limit the design 
possibilities for that product. 
 
3-5.DT.1c. Describe a process as 
a series of actions and 
how it is used to produce a result. 
 
3-5.DT.1d. Identify and describe 
examples of technology products 
and processes. 
 
3-5.DT.1e. Explain how controls 
use information to cause systems 
to change, like a home thermostat 
turning on the heat based on the 
low temperature of a room. 

 
6-8.DT.1a. Explore and 
document how technology can 
impact efficiency. 
 
6-8.DT.1b. Analyze how tools, 
materials and processes are 
used to alter the natural and 
human- designed worlds. 
 
6-8.DT.1c. Define and 
categorize the requirements of 
a design as either criteria or 
constraints. 
 
6-8.DT.1d. Explain how 
optimization is the process of 
making a product as fully 
functional and effective as 
possible. 
 
6-8.DT.1e. Describe how trade-
offs involve a choice of one 
quality over another. 
 
6-8.DT.1f. Give examples of how 
trade-offs must occur when 
optimizing a design in order to 
maintain design requirements. 

 
9-12.DT.1a. Explore and document 
how systems theory includes the 
concepts of system dynamics, 
systems thinking and computational 
thinking. 
 
9-12.DT.1b. Discuss how the 
design process builds on the core 
concepts of technology, including 
the relationship between systems. 
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STRAND: Design and Technology 
Addresses the nature of technology to develop and improve products and systems over time to meet human/societal needs and wants through 
design processes. 

Grade K-2 Grade 3-5 Grade 6-8 Grade 9-12 
 

Topic 2: Identify a problem and use an engineering design process to solve the problem.  

ISTE 4. Innovative Designer: Students use a variety of techologies within a design process to identify and solve problems by creating 
new, useful or imaginative solutions. 

 
K-2.DT.2a. Observe and 
describe details of an object’s 
design. 
 
K-2.DT.2b. Demonstrate the ability 
to follow a simple design process: 
identify a problem, think about 
ways to solve the problem, 
develop possible solutions, and 
share and evaluate solutions with 
others. 
 
K-2.DT.2c. Explain that the 
design process is a plan to find 
solutions to problems. 
 
K-2.DT.2d. Demonstrate that 
there are many possible 
solutions to a design problem. 
 
K-2.DT.2e. Communicate 
design plans and solutions using 
drawings and descriptive 
language. 

 
3-5.DT.2a. Critique needs and 
opportunities for designing 
solutions. 
 
3-5.DT.2b. Plan and implement a 
design process: identify a problem, 
think about ways to solve the 
problem, develop possible 
solutions, test and evaluate 
solution(s), present a possible 
solution, and redesign to improve 
the solution. 
 
3-5.DT.2c. Generate, develop, and 
communicate design ideas and 
decisions using appropriate terms 
and graphical representations. 

 
6-8.DT.2a. Apply a complete design 
process to solve an identified individual 
or community problem: research, 
develop, test, evaluate and present 
several possible solutions, and 
redesign to improve the solution. 
 
6-8.DT.2b. Describe how invention is 
a process of turning ideas and 
imagination into devices and 
systems. 
 
6-8.DT.2c. Explain how innovation is 
the process of modifying an existing 
system or system element(s) to 
improve it. 
 
6-8.DT.2d. Consider multiple factors, 
including criteria and constraints, (e.g. 
research,cost, time, materials, 
feedback, safety, etc.) to justify 
decisions when developing products 
and systems to solve problems. 
 
6-8.DT.2e. Identify and explain why 
effective designs develop from non-
linear, flexible application of the design 
process. 

 
9-12.DT.2a. Evaluate a design 
solution using conceptual, 
physical, digital and 
mathematical models at 
various intervals of the design 
process in order to check for 
proper design and note areas 
where improvements are 
needed (e.g., check the 
design solutions against 
criteria and constraints). 
 
9-12.DT.2b. Implement, 
document and present the 
design process as applied to a 
particular product, process or 
problem. 
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STRAND: Design and Technology 
Addresses the nature of technology to develop and improve products and systems over time to meet human/societal needs and wants through 
design processes. 

Grade K-2 Grade 3-5 Grade 6-8 Grade 9-12 
 
Topic 3: Demonstrate that solutions to complex problems require collaboration, interdisciplinary understanding, and systems thinking. 

ISTE 7. Global Collaborator: Students use digital tools to broaden their perspectives and enrich their learning by collaborating with 
others and working effectively in teams locally and globally. 

 
K-2.DT.3a. Describe how 
different technologies are used in 
various fields. 
 
K-2.DT.3b. Work as a team to 
identify possible problems to solve 
and their potential technological 
solutions. 

 
3-5.DT.3a. Design a product with 
multiple components and 
describe how the components 
interact to form a system. 
 
3-5.DT.3b. Explore and 
document connections 
between technology and other 
fields of study. 
 
3-5.DT.3c. Identify a product and 
describe how people from different 
disciplines combined their skills in 
the design and production of the 
product. 

 
6-8.DT.3a. Collaborate to solve 
a problem as an interdisciplinary 
team modeling different roles 
and functions. 
 
6-8.DT.3b. Explain ways that 
invention and innovation within one 
field can transfer into other fields of 
technology. 
 
6-8.DT.3c. Evaluate the 
effectiveness of the group’s 
collaboration during the engineering 
design process and the contribution 
of the varying roles. 
 
6-8.DT.3d. Give examples of how 
changes in one part of a system 
can impact other parts of that 
system. 
 
6-8.DT.3e. Deconstruct a system 
into its component parts and 
describe how they interrelate. 

 
9-12.DT.3a. Evaluate a 
technological problem that has 
benefited from a multidisciplinary 
approach. 
 
9-12.DT.3b. Locate and evaluate 
past predictions about the 
development of technology. 
 
9-12.DT.3c. Describe techniques for 
making decisions about the future 
development of technology. 
 
9-12.DT.3d. Analyze the 
interactions within systems and 
between systems. 
 
9-12.DT.3e. Apply systems 
thinking to solve a complex 
problem. 
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STRAND: Design and Technology 
Addresses the nature of technology to develop and improve products and systems over time to meet human/societal needs and wants through 
design processes. 

Grade K-2 Grade 3-5 Grade 6-8 Grade 9-12 
 
Topic 4: Evaluate designs using functional, aesthetic and creative elements. 

ISTE 4. Innovative Designer: Students use a variety of technolgies within a design process to identify and solve problems by creating 
new, useful or imaginative solutions. 
 
K-2.DT.4a. Identify and discuss 
the use of aesthetics in 
everyday objects. 
 
K-2.DT.4b. Identify and 
discuss functional aspects of 
everyday objects. 
 
K-2.DT.4c. Identify and discuss 
examples of creativity found in 
everyday objects. 
 
K-2.DT.4d. Discuss and give 
examples of how changes in 
design can be used to strengthen 
or improve a product. 

 
3-5.DT.4a. Use criteria developed 
with guidance to evaluate a new or 
improved product for its functional, 
aesthetic and creative elements. 
 
3-5.DT.4b. Examine a familiar 
product or process and suggest 
improvements to its design. 

 
6-8.DT.4a. Examine the progression 
of a product to identify how the 
functional, aesthetic and creative 
elements were applied. 
 
6-8.DT.4b. Analyze environments or 
products that are examples of the 
application of the principles of 
universal or inclusive design. 
 
6-8.DT.4c. Apply the design 
principle “form follows function” to 
develop a product. 

 
9-12.DT.4a. Evaluate 
project/product solutions and 
communicate observations of the 
entire design process results. 
 
9-12.DT.4b. Interpret 
data/information related to product 
testing to determine revisions and 
modifications to a design’s function 
and aesthetics. 
 
9-12.DT.4c. Critically evaluate a 
design solution at multiple points of 
the design process. Consider design 
requirements and adjust processes 
and outcomes as needed. 
 
9-12.DT.4d. Explain the 
interrelationship between 
technology, creativity and 
innovation. 
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Suggested Technology Scope and Sequence 

The following K-12 Technology Scope and Sequence was adapted from ISTE Standards for Students, ©2016, ISTE® (International 
Society for Technology in Education), iste.org. All rights reserved and adopted by the Michigan Department of Education in 2017. 

Use this scope and sequence to identify prerequisite technology skills and recognize students’ proficiencies across grade levels. It is 
intended as a guide and not as a prescribed set of standards or skills. 
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