
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. Students: 

a. articulate and set personal learning goals, develop strategies 
leveraging technology to achieve them and reflect on the 
learning process itself to improve learning outcomes.

b. build networks and customize their learning environments 
in ways that support the learning process.

c. use technology to seek feedback that informs and improves 
their practice and to demonstrate their learning in a variety 
of ways.

d. understand the fundamental concepts of technology 
operations, demonstrate the ability to choose, use and 
troubleshoot current technologies and are able to transfer 
their knowledge to explore emerging technologies.

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. Students:

a. cultivate and manage their digital identity and reputation 
and are aware of the permanence of their actions in the 
digital world.

b. engage in positive, safe, legal and ethical behavior when 
using technology, including social interactions online or 
when using networked devices.

c. demonstrate an understanding of and respect for the rights 
and obligations of using and sharing intellectual property.

d. manage their personal data to maintain digital privacy and 
security and are aware of  data-collection technology used to 
track their navigation online.
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3. Knowledge Constructor
Students critically curate a variety of resources using digital tools 
to construct knowledge, produce creative artifacts and make 
meaningful learning experiences for themselves and others. 
Students:

a. plan and employ effective research strategies to locate 
information and other resources for their intellectual or 
creative pursuits.

b. evaluate the accuracy, perspective, credibility and relevance 
of information, media, data or other resources.

c. curate information from digital resources using a variety 
of tools and methods to create collections of artifacts that 
demonstrate meaningful connections or conclusions.

d. build knowledge by actively exploring real-world issues 
and problems, developing ideas and theories and pursuing 
answers and solutions.
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4. Innovative Designer 
Students use a variety of technologies within a design process 
to identify and solve problems by creating new, useful or 
imaginative solutions. Students:

a. know and use a deliberate design process for generating 
ideas, testing theories, creating innovative artifacts or 
solving authentic problems.

b. select and use digital tools to plan and manage a design 
process that considers design constraints and calculated risks.

c. develop, test and refine prototypes as part of a cyclical 
design process.  

d. exhibit a tolerance for ambiguity, perseverance and the 
capacity to work with open-ended problems.

5. Computational Thinker
Students develop and employ strategies for understanding 
and solving problems in ways that leverage the power of 
technological methods to develop and test solutions. Students:

a. formulate problem definitions suited for technology-
assisted methods such as data analysis, abstract models and 
algorithmic thinking in exploring and finding solutions.  

b. collect data or identify relevant data sets, use digital tools to 
analyze them, and represent data in various ways to facilitate 
problem-solving and decision-making.

c. break problems into component parts, extract key 
information, and develop descriptive models to understand 
complex systems or facilitate problem-solving.

d. understand how automation works and use algorithmic 
thinking to develop a sequence of steps to create and test 
automated solutions.

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. 
Students:

a. choose the appropriate platforms and tools for meeting the 
desired objectives of their creation or communication.

b. create original works or responsibly repurpose or remix 
digital resources into new creations.

c. communicate complex ideas clearly and effectively by 
creating or using a variety of digital objects such as 
visualizations, models or simulations.

d. publish or present content that customizes the message and 
medium for their intended audiences.

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. Students:  

a. use digital tools to connect with learners from a variety of 
backgrounds and cultures, engaging with them in ways that 
broaden mutual understanding and learning.

b. use collaborative technologies to work with others, including 
peers, experts or community members, to examine issues 
and problems from multiple viewpoints.

c. contribute constructively to project teams, assuming various 
roles and responsibilities to work effectively toward a 
common goal.

d. explore local and global issues and use collaborative 
technologies to work with others to investigate solutions.
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Empowered Professional 

1. Learner
Educators continually improve their practice by learning from and 
with others and exploring proven and promising practices that 
leverage technology to improve student learning. Educators:

a. Set professional learning goals to explore and apply 
pedagogical approaches made possible by technology and 
reflect on their effectiveness.

b. Pursue professional interests by creating and actively 
participating in local and global learning networks.

c. Stay current with research that supports improved student 
learning outcomes, including findings from the learning 
sciences.

2. Leader
Educators seek out opportunities for leadership to support student 
empowerment and success and to improve teaching and learning. 
Educators:

a. Shape, advance and accelerate a shared vision for empowered 
learning with technology by engaging with education 
stakeholders.

b. Advocate for equitable access to educational technology, digital 
content and learning opportunities to meet the diverse needs 
of all students.

c. Model for colleagues the identification, exploration, evaluation, 
curation and adoption of new digital resources and tools for 
learning. 

 

3. Citizen
Educators inspire students to positively contribute to and 
responsibly participate in the digital world. Educators:

a. Create experiences for learners to make positive, socially 
responsible contributions and exhibit empathetic behavior 
online that build relationships and community.

b. Establish a learning culture that promotes curiosity and critical 
examination of online resources and fosters digital literacy and 
media fluency. 

c. Mentor students in the safe, legal and ethical practices with 
digital tools and the protection of intellectual rights and property.

d. Model and promote management of personal data and digital 
identity and protect student data privacy.
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Learning Catalyst
4. Collaborator

Educators dedicate time to collaborate with both colleagues and 
students to improve practice, discover and share resources and 
ideas, and solve problems. Educators:

a. Dedicate planning time to collaborate with colleagues to create 
authentic learning experiences that leverage technology.

b. Collaborate and co-learn with students to discover and use new 
digital resources and diagnose and troubleshoot technology issues.

c. Use collaborative tools to expand students’ authentic, real-
world learning experiences by engaging virtually with experts, 
teams and students, locally and globally.

d. Demonstrate cultural competency when communicating with 
students, parents and colleagues and interact with them as 
co-collaborators in student learning.

 

 

5. Designer
Educators design authentic, learner-driven activities and 
environments that recognize and accommodate learner variability. 
Educators:

a. Use technology to create, adapt and personalize learning 
experiences that foster independent learning and 
accommodate learner differences and needs.

b. Design authentic learning activities that align with content 
area standards and use digital tools and resources to maximize 
active, deep learning.

c. Explore and apply instructional design principles to create 
innovative digital learning environments that engage and 
support learning.

6. Facilitator
Educators facilitate learning with technology to support student 
achievement of the 2016 ISTE Standards for Students. Educators:

a. Foster a culture where students take ownership of their learning 
goals and outcomes in both independent and group settings.

b. Manage the use of technology and student learning strategies 
in digital platforms, virtual environments, hands-on 
makerspaces or in the field.

c. Create learning opportunities that challenge students to use 
a design process and computational thinking to innovate and 
solve problems.

d. Model and nurture creativity and creative expression to 
communicate ideas, knowledge or connections.

7. Analyst
Educators understand and use data to drive their instruction and 
support students in achieving their learning goals. Educators:

a. Provide alternative ways for students to demonstrate 
competency and reflect on their learning using technology.

b. Use technology to design and implement a variety of formative 
and summative assessments that accommodate learner needs, 
provide timely feedback to students and inform instruction.

c. Use assessment data to guide progress and communicate with 
students, parents and education stakeholders to build student 
self-direction.
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Computational Thinking Competencies
Leaders and educators around the world have the enormous 
responsibility of preparing all students for success in a future 
where computing power underpins every aspect of the systems 
we encounter in our daily lives. Ensuring that every student 
understands and is able to harness the power of computing to 
improve their success in their personal, academic or professional 
lives is an ambitious goal. The ISTE Standards for Educators: 
Computational Thinking Competencies is intended to help all 
educators contribute to making that goal a reality.

In 2019, ISTE will release educator standards specifically for computer 
science discipline teachers in collaboration with the Computer Science 
Teachers Association. The Computational Thinking Competencies, 
however, focus on the educator knowledge, skills and mindsets to 
integrate computational thinking (CT) across the K-12 content areas and 
with students of every age. These competencies augment and hone in on 
the competencies embedded in the ISTE Standards for Students and the 
ISTE Standards for Educators.

Computational thinking is a powerful ingredient for solving ambiguous, 
complex and open-ended problems by drawing on principles and practices 
central to computer science (CS). CT is at the core of computer science 
and a gateway to sparking student interest and confidence in learning 
computer science. In these competencies, we use the definition of CS 
found in the K12 CS Framework, “the study of computers and algorithmic 
processes, including their principles, their hardware and software designs, 
their [implementation], and their impact on society,” (Tucker et. al, 2003, p. 
6), and describe computational thinking as involving designing solutions 
that leverage the power of computing.

Similarly to how technology is used by educators to deepen content area 
learning while building digital learning skills, teachers can integrate CT 
practices in their instruction to introduce computational ideas. This will 
enhance student content knowledge and build confidence and competence 
in CT. By integrating computational thinking into the classroom, educators 
can support students to develop problem-solving and critical-thinking skills, 
and empower them for success as CS learners and computational thinkers.

ISTE recognizes that the CS concepts framed in current standards and 
frameworks are not only new to students, but educators as well. Standard 1.  
Computational Thinking (Learner) is not an expectation of current 

knowledge, but instead the beginning of a road map to help educators 
identify strengths and weaknesses, and seek out professional development 
opportunities to increase their mastery.

This document is not a one-size-fits-all list of expectations, but a 
recognition that competencies present different opportunities for growth 
and goal-setting for educators. Educators are doing powerful work to 
integrate CT across other disciplines to enable students to learn, use and 
apply CS concepts and CT practices across different contexts. ISTE seeks to 
help educators recognize where this work is already happening, identify 
opportunities to make these connections more explicit, and develop new 
ways to deepen student learning in CS, using computational thinking to 
drive that work.

1. Computational Thinking (Learner)
Educators continually improve their practice by developing an 
understanding of computational thinking and its application as a 
cross-curricular skill. Educators develop a working knowledge of 
core components of computational thinking: such as decomposition; 
gathering and analyzing data; abstraction; algorithm design; and how 
computing impacts people and society. Educators: 

a. Set professional learning goals to explore and apply teaching 
strategies for integrating CT practices into learning activities in 
ways that enhance student learning of both the academic discipline 
and CS concepts. 

b. Learn to recognize where and how computation can be used to 
enrich data or content to solve discipline-specific problems and be 
able to connect these opportunities to foundational CT practices 
and CS concepts. 

c. Leverage CT and CS experts, resources and professional learning 
networks to continuously improve practice integrating CT across 
content areas.

d. Develop resilience and perseverance when approaching CS and CT 
learning experiences, build comfort with ambiguity and open-
ended problems, and see failure as an opportunity to learn and 
innovate. 

e. Recognize how computing and society interact to create 
opportunities, inequities, responsibilities and threats for 
individuals and organizations.
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2. Equity Leader (Leader)
All students and educators have the ability to be computational 
thinkers and CS learners. Educators proactively counter stereotypes 
that exclude students from opportunities to excel in computing and 
foster an inclusive and diverse classroom culture that incorporates 
and values unique perspectives; builds student self-efficacy and 
confidence around computing; addresses varying needs and 
strengths; and addresses bias in interactions, design and development 
methods. Educators:

a. Nurture a confident, competent and positive identity around 
computing for every student. 

b. Construct and implement culturally relevant learning activities that 
address a diverse range of ethical, social and cultural perspectives 
on computing and highlight computing achievements from diverse 
role models and teams.

c. Choose teaching approaches that help to foster an inclusive 
computing culture, avoid stereotype threat and equitably engage 
all students.

d. Assess and manage classroom culture to drive equitable student 
participation, address exclusionary dynamics and counter implicit 
bias.

e. Communicate with students, parents and leaders about the 
impacts of computing in our world and across diverse roles and 
professional life, and why these skills are essential for all students.

3. Collaborating Around Computing (Collaborator)
Effective collaboration around computing requires educators to 
incorporate diverse perspectives and unique skills when developing 
student learning opportunities, and recognize that collaboration skills 
must be explicitly taught in order to lead to better outcomes than 
individuals working independently. Educators work together to select 
tools and design activities and environments that facilitate these 
collaborations and outcomes. Educators:

a. Model and learn with students how to formulate computational 
solutions to problems and how to give and receive actionable 
feedback.

b. Apply effective teaching strategies to support student 
collaboration around computing, including pair programming, 
working in varying team roles, equitable workload distribution and 
project management.

c. Plan collaboratively with other educators to create learning 
activities that cross disciplines to strengthen student 
understanding of CT and CS concepts and transfer application of 
knowledge in new contexts. 

4. Creativity & Design (Designer)
Computational thinking skills can empower students to create 
computational artifacts that allow for personal expression. Educators 
recognize that design and creativity can encourage a growth 
mindset and work to create meaningful CS learning experiences and 
environments that inspire students to build their skills and confidence 
around computing in ways that reflect their interests and experiences. 
Educators:

a. Design CT activities where data can be obtained, analyzed and 
represented to support problem-solving and learning in other 
content areas.

b. Design authentic learning activities that ask students to leverage a 
design process to solve problems with awareness of technical and 
human constraints and defend their design choices. 

c. Guide students on the importance of diverse perspectives and 
human-centered design in developing computational artifacts with 
broad accessibility and usability.

d. Create CS and CT learning environments that value and 
encourage varied viewpoints, student agency, creativity, 
engagement, joy and fun.

5. Integrating Computational Thinking (Facilitator)
Educators facilitate learning by integrating computational thinking 
practices into the classroom. Since computational thinking is a 
foundational skill, educators develop every student’s ability to 
recognize opportunities to apply computational thinking in their 
environment. Educators:

a. Evaluate and use CS and CT curricula, resources and tools that 
account for learner variability to meet the needs of all students. 

b. Empower students to select personally meaningful computational 
projects. 

c. Use a variety of instructional approaches to help students frame 
problems in ways that can be represented as computational steps 
or algorithms to be performed by a computer. 

d. Establish criteria for evaluating CT practices and content learning 
that use a variety of formative and alternative assessments to 
enable students to demonstrate their understanding of age-
appropriate CS and CT vocabulary, practices and concepts.
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1. Equity and Citizenship Advocate
Leaders use technology to increase equity, inclusion, and digital 
citizenship practices. Education leaders:

a. Ensure all students have skilled teachers who actively use 
technology to meet student learning needs.

b. Ensure all students have access to the technology and 
connectivity necessary to participate in authentic and engaging 
learning opportunities.  

c. Model digital citizenship by critically evaluating online 
resources, engaging in civil discourse online and using digital 
tools to contribute to positive social change.

d. Cultivate responsible online behavior, including the safe, 
ethical and legal use of technology.

2. Visionary Planner
Leaders engage others in establishing a vision, strategic plan 
and ongoing evaluation cycle for transforming learning with 
technology. Education leaders:

a. Engage education stakeholders in developing and adopting a 
shared vision for using technology to improve student success, 
informed by the learning sciences.

b. Build on the shared vision by collaboratively creating a strategic 
plan that articulates how technology will be used to enhance 
learning.

c. Evaluate progress on the strategic plan, make course 
corrections, measure impact and scale effective approaches for 
using technology to transform learning.

d. Communicate effectively with stakeholders to gather input 
on the plan, celebrate successes and engage in a continuous 
improvement cycle.

e. Share lessons learned, best practices, challenges and the 
impact of learning with technology with other education 
leaders who want to learn from this work.

3. Empowering Leader
Leaders create a culture where teachers and learners are 
empowered to use technology in innovative ways to enrich teaching 
and learning. Education leaders:

a. Empower educators to exercise professional agency, build 
teacher leadership skills and pursue personalized professional 
learning.

b. Build the confidence and competency of educators to put the 
ISTE Standards for Students and Educators into practice.

c. Inspire a culture of innovation and collaboration that allows the 
time and space to explore and experiment with digital tools.

d. Support educators in using technology to advance learning 
that meets the diverse learning, cultural, and social-emotional 
needs of individual students.

e. Develop learning assessments that provide a personalized, 
actionable view of student progress in real time.
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4. Systems Designer
Leaders build teams and systems to implement, sustain and 
continually improve the use of technology to support learning. 
Education leaders:

a. Lead teams to collaboratively establish robust infrastructure 
and systems needed to implement the strategic plan.  

b. Ensure that resources for supporting the effective use of 
technology for learning are sufficient and scalable to meet 
future demand. 

c. Protect privacy and security by ensuring that students and  
staff observe effective privacy and data management policies.

d. Establish partnerships that support the strategic vision, achieve 
learning priorities and improve operations.

5. Connected Learner
Leaders model and promote continuous professional learning for 
themselves and others. Education leaders:

a. Set goals to remain current on emerging technologies for 
learning, innovations in pedagogy and advancements in the 
learning sciences. 

b. Participate regularly in online professional learning networks  
to collaboratively learn with and mentor other professionals. 

c. Use technology to regularly engage in reflective practices that 
support personal and professional growth. 

d. Develop the skills needed to lead and navigate change, advance 
systems and promote a mindset of continuous improvement for 
how technology can improve learning.
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