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Introduction  

Background  
Today’s society is witnessing an unprecedented explosion of information and use of digital  
resources. In an environment where information is doubling at an incredible rate and digital,  
distance, and remote learning resources are becoming an increased component of the  
classroom and the workplace, students face both difficult challenges and increased  
opportunities. The successful students, workers, and citizens of tomorrow will be digitally  
connected self-directed agents of their own learning.   
  
The KETS Master Plan for Education Technology  2018-2024  identified updating the current  
Technology Standards as an area of emphasis and priority for the KDE in collaboration with our  
local school districts and professional partners. The plan s vision for student learning highlights  
equitable, personalized, applied, and engaged digital, distance, and remote learning for all  
students. Digital tools can enhance student learning as they connect efforts to identify what  
students should know and be able to do as well as help students and educators assess  
progress toward achieving academic goals. Strong technology skills can also help students  
perform, apply, and demonstrate what they have learned. To meet the needs of today s  
students and to ensure they are college and career ready, schools are encouraged to be  
innovative in providing student learning experiences, adopting technologies and instruction in  
ways which meaningfully engage the digital generation. Therefore, the Kentucky Department of  
Education  KDE  engaged with state and local partners to develop the �Kentucky Academic  
Standards for Technology� which focus on providing students with opportunities to develop  
fundamental skills essential to all college and career paths; whereby, stimulating Kentucky’s  
economy and workforce.   

Kentucky’s Vision for Students  
      

The Kentucky Board of Education’s  KBE  vision is that each and every student is empowered  
and equipped to pursue a successful future. To equip and empower students, the following  
capacity and goal statements frame instructional programs in Kentucky schools. They were  
established by the Kentucky Education Reform Act  KERA  of 1990, as found in Kentucky  
Revised Statute  KRS  158.645 and KRS 158.6451. All students shall have the opportunity to  
acquire the following capacities and learning goals:   

● Communication skills necessary to function in a complex and changing  
civilization;   

● Knowledge to make economic, social and political choices;   
● Core values and qualities of good character to make moral and ethical decisions  

throughout life;   
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● Understanding of governmental processes as they affect the community, the  
state and the nation;   

● Sufficient self-knowledge and knowledge of their mental health and physical  
wellness;   

● Sufficient grounding in the arts to enable each student to appreciate their cultural  
and historical heritage;   

● Sufficient preparation to choose and pursue their life’s work intelligently; and   
● Skills to enable students to compete favorably with students in other states.  

Furthermore, schools shall:  

● Expect a high level of achievement from all students.  
● Develop their students’ ability to:  

○ Use basic communication and mathematics skills for purposes and situations  
they will encounter throughout their lives;  

○ Apply core concepts and principles from mathematics, the sciences, the arts, the  
humanities, social studies and practical living studies to situations they will  
encounter throughout their lives;  

○ Become self-sufficient individuals of good character exhibiting the qualities of  
altruism, citizenship, courtesy, hard work, honesty, human worth, justice,  
knowledge, patriotism, respect, responsibility and self-discipline;  

○ Become responsible members of a family, work group or community, including  
demonstrating effectiveness in community service; o Think and solve problems in  
school situations and in a variety of situations they will encounter in life;  

○ Connect and integrate experiences and new knowledge from all subject matter  
fields with what students have previously learned and build on past learning  
experiences to acquire new information through various media sources; and o  
Express their creative talents and interests in visual arts, music, dance and  
dramatic arts.  

● Increase student attendance rates.  
● Increase students  graduation rates and reduce dropout and retention rates.  
● Reduce physical and mental health barriers to learning.  
● Be measured on the proportion of students who make a successful transition to work,  

postsecondary education and the military.  

Kentucky law establishes minimum requirements for all students to earn a diploma. However,  
elective courses are offered based on decisions of local districts and schools. Schools have  
also offered specialized technology-related courses in the past through Career and Technical  
Education  CTE  Pathways.  

To ensure legal requirements of social studies classes are met, the Kentucky Department of  
Education  KDE  encourages schools to use the Model Curriculum Framework to inform  
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development of curricula related to these courses. The Model Curriculum Framework  
encourages putting the student at the center of planning to ensure that:  

 ...the goal of such a curriculum is to produce students that are ethical citizens in a  
democratic global society and to help them become self- sufficient individuals who are  
prepared to succeed in an ever-changing and diverse world. Design and  
implementation requires professionals to accommodate the needs of each student and  
focus on supporting the development of the whole child so that all students have  
equitable access to opportunities and support for maximum academic, emotional, social  
and physical development.  
  Model Curriculum Framework, � �   page 19 

� 

Legal Basis  

The following Kentucky Revised Statutes  KRS  and Kentucky Administrative Regulations  KAR   
provide a legal basis for this publication:  
   
KRS 156.160 Promulgation of administrative regulations by the Kentucky Board of  
Education  
With the advice of the Local Superintendents Advisory Council  LSAC , the KBE shall  
promulgate administrative regulations establishing standards that public school districts shall  
meet in student, program, service and operational performance. These regulations shall comply  
with the expected outcomes for students and schools set forth in KRS 158:6451.  

ÈÁÅ���.�Ä�ÄÁÆ�!Q[QZkZ�PQOP�hEP]]Y�Og<Gk<jQ][�gIfkQgIZI[jh� 
0PQh�<GZQ[Qhjg<jQpI�gIOkY<jQ][�Ihj<DYQhPIh�jPI�ZQ[QZkZ�PQOP�hEP]]Y�Og<Gk<jQ][�gIfkQgIZI[jh� 
[IEIhh<gs�N]g�I[jQjYIZI[j�j]�<�dkDYQE�PQOP�hEP]]Y�GQdY]Z<�   

ÈÁÅ���.�É�ÁÊÁ��I[jkEXs��E<GIZQE�/j<[G<gGh�N]g�0IEP[]Y]Os� 
/I[<jI� QYY�Â�¥ÃÁÂÈ¦�E<YYh�N]g�jPI�����j]�QZdYIZI[j�<�dg]EIhh�N]g�Ihj<DYQhPQ[O�[Iq��<h�qIYY�<h� 
gIpQIqQ[O�<YY�<ddg]pIG�<E<GIZQE�hj<[G<gGh�<[G�<YQO[IG�<hhIhhZI[jh�DIOQ[[Q[O�Q[�jPI�ÃÁÂÈ�ÂÉ� 
hEP]]Y�sI<g��0PI�EkggI[j�hEPIGkYI�E<YYh�N]g�E][jI[j�<gI<h�j]�DI�gIpQIqIG�I<EP�sI<g�<[G�IpIgs�hQr� 
sI<gh�jPIgI<NjIg�][�<�g]j<jQ[O�D<hQh��0PI�����E]YYIEjh�dkDYQE�E]ZZI[j�<[G�Q[dkj�][�<YY�]N�jPI� 
Gg<Nj�hj<[G<gGh�N]g�ÄÁ�G<sh�dgQ]g�j]�NQ[<YQv<jQ][�� 

/I[<jI� QYY�Â�¥ÃÁÂÈ¦�E<YYIG�N]g�E][jI[j�hj<[G<gGh�jP<j�   

● �]Ekh�][�EgQjQE<Y�X[]qYIGOI��hXQYYh�<[G�E<d<EQjQIh�[IIGIG�N]g�hkEEIhh�Q[�jPI�OY]D<Y� 
IE][]Zs��   

● .IhkYj�Q[�NIqIg�Dkj�Z]gI�Q[�GIdjP�hj<[G<gGh�j]�N<EQYQj<jI�Z<hjIgs�YI<g[Q[O�  
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● ]ZZk[QE<jI�IrdIEj<jQ][h�Z]gI�EYI<gYs�<[G�E][EQhIYs�j]�jI<EPIgh��d<gI[jh��hjkGI[jh� 
<[G�EQjQvI[h�  

● �gI�D<hIG�][�IpQGI[EI�D<hIG�gIhI<gEP�   
● ][hQGIg�Q[jIg[<jQ][<Y�DI[EPZ<gXh��<[G   
● �[hkgI�jPI�hj<[G<gGh�<gI�<YQO[IG�Ng]Z�IYIZI[j<gs�j]�PQOP�hEP]]Y�j]�d]hjhIE][G<gs� 

IGkE<jQ][�h]�hjkGI[jh�E<[�DI�hkEEIhhNkY�<j�I<EP�IGkE<jQ][�YIpIY�� 

� 
ÈÁÅ���.�É�ÁÊÁ�<G]djh�Q[j]�Y<q�jPI�� ��I[jkEXs��E<GIZQE�/j<[G<gGh�N]g�0IEP[]Y]Os��/j<[G<gGh� 

gI<jQ][�+g]EIhh� 
�� � �+Ig�/I[<jI� QYY�Â�¥ÃÁÂÈ¦��jPI��I[jkEXs��E<GIZQE�/j<[G<gGh�N]g�0IEP[]Y]Os�q<h�I[jQgIYs� 
E][EIQpIG�<[G�qgQjjI[�Ds�jI<Zh�]N��I[jkEXs�IGkE<j]gh��0PI�0IEP[]Y]Os��GpQh]gs�+<[IY�¥�+¦� 
q<h�E]Zd]hIG�]N�ÃÅ�jI<EPIgh��jPgII�dkDYQE�d]hj�hIE][G<gs�dg]NIhh]gh�Ng]Z�Q[hjQjkjQ][h�]N� 
PQOPIg�IGkE<jQ][�<[G�N]kg�E]ZZk[Qjs�ZIZDIgh��0PI�Nk[EjQ][�]N�jPI��+�q<h�j]�gIpQIq�<[G� 
gIpQhI�jPI�hj<[G<gGh�<[G�Z<XI�gIE]ZZI[G<jQ][h�N]g�EP<[OIh�j]�<�.IpQIq�<[G��IpIY]dZI[j� 
]ZZQjjII�¥.� ¦��0PI�0IEP[]Y]Os�.� �q<h�E]Zd]hIG�]N�hQr�jI<EPIgh��N]kg�dkDYQE� 

d]hj�hIE][G<gs�dg]NIhh]gh�Ng]Z�Q[hjQjkjQ][h�]N�PQOPIg�IGkE<jQ][�<[G�jPgII�E]ZZk[Qjs� 
ZIZDIgh��0PI�Nk[EjQ][�]N�jPI�.� �q<h�j]�gIpQIq�jPI�q]gX�<[G�NQ[GQ[Oh�Ng]Z�jPI��+�<[G�Z<XI� 
gIE]ZZI[G<jQ][h�j]�gIpQhI�]g�gIdY<EI�IrQhjQ[O�hj<[G<gGh��0PI�jI<Z�q<h�hIYIEjIG�D<hIG�][�jPIQg� 
IrdIgjQhI�Q[�jPI�<gI<�]N�jIEP[]Y]Os�<[G�YI<g[Q[O�jPg]kOP�GQOQj<Y�j]]Yh�<[G�gIh]kgEIh��Q[EYkGQ[O� 
jP]hI�qQjP�<�hdIEQ<Yjs�Q[�jPI�GQhEQdYQ[Ih�]N�jIEP[]Y]Os��7PI[�EP]]hQ[O�qgQjIgh��jPI�hIYIEjQ][� 
E]ZZQjjII�E][hQGIgIG�hj<jI�qQGI�gIdgIhI[j<jQ][�N]g�dkDYQE�IYIZI[j<gs��ZQGGYI�<[G�PQOP�hEP]]Y� 
jI<EPIgh�<h�qIYY�<h�PQOPIg�IGkE<jQ][�Q[hjgkEj]gh�<[G�E]ZZk[Qjs�ZIZDIgh�  
  

Writers’ Vision Statement  
The writing team envisioned standards that would afford students the opportunity to engage in  
becoming empowered as a learner, constructing new meaning and new knowledge, digital  
citizenship, computational thinking, problem-solving, communication, and collaboration through  
demonstrated student technology skills. The writing team wanted standards that would:   

● initiate cross-curricular connections to enhance the understanding of learning through  
digital technology skills and concepts;   

● establish a continuum of technology competencies K-12 for  to be demonstrated ;  
● provide opportunities for ALL students to engage in learning through technology  

experiences and   
● advanced demonstration of technology competencies  and digital skills  to prepare  

them for future success; and  
● prepare students to address a critical workforce need related to technology knowledge,  

skills, and application.  
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Design Considerations  
The writers designed a single set of standards to frame learning experiences in such a way so  
as to allow local schools and districts the flexibility to choose the curricular design that best  
meets the needs of students. The writers chose to organize the standards into seven broad  
concept areas that students should apply and embody.  With digital technologies students  
should be an:  empowered learner, digital citizen, knowledge constructor, innovative designer,  
computational thinker, creative communicator, and a global collaborator.  Standards in each  
area were written as performance expectations to depict what students must do to demonstrate  
competency in technology.   

What is Technology Education?   
Kentucky’s Academic Standards for Technology� identifies and defines the knowledge and skills  
essential for all Kentucky students to access, evaluate, and use information and technology to  
engage in and take ownership of their learning. These standards connect and interrelate  
current perspectives and fluencies in information, media, and technology into a unified  
conceptual framework. The standards also demonstrate processes for rethinking education,  
rethinking learning  when, how, space, and pace  adapting to a constantly changing digital  
landscape and preparing students to transition into an increasingly global economy.  
  
As educators, we are preparing students for a future that we cannot yet imagine. Empowering  
students to become lifelong learners and providing them with the skills to face future  
challenges resourcefully and creatively is critical. Empowering students is not about using  
digital tools to support outdated education strategies and models: it is about tapping into  
technology’s potential to amplify human capacity for collaboration, creativity, and  
communication. The Kentucky Academic Standards for Technology are about leveling the  
playing field and providing young people worldwide with equitable access to powerful learning  
experiences.  
  
The purpose of these standards is to identify technology-related content  competencies and  
skills  and performance  application  standards for all students throughout the kindergarten  
through grade twelve  K-12  curriculum. We must ensure that all children have equal access to  
high-quality education programs. Clear statements about what students must know and be able  
to do are essential in making sure our schools offer opportunities to get the knowledge, skills,  
and application of such, necessary for success beyond the classroom. The standards are  
designed to be integrated into the various content and skill areas of the school curriculum. �The  
focus is on transforming learning experiences with technology rather than learning about 
technologies or learning how to use technologies. Integration will be varied and diverse based  
on the curricula of individual schools and school systems. The reflective dialogue will occur in  
school districts among students, teachers, administrators, parents, curriculum directors, library 

 

�  

 
media specialists, education technology leaders, digital learning coaches, instructional 
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coaches, parents, and community members as each district leverages these standards and  
integrates them into the local instructional program for students.  

Technology Standards vs. Computer Science Standards  
Kentucky officially recognized Technology Academic Standards in 2008, for the first time.  The  
academic standards for technology represented in this document are a refresh and  
modernization to those original  adopted  standards. While these technology standards  
complement the � �Kentucky Academic Standards for Computer Science, the resulting  
competencies are substantially different. The technology standards are broad and should lead  
students towards competencies that highlight learning  academic standards in other content  
areas: e.g. mathematics, social studies, science, etc.  with technology. These academic  
standards for technology are also designed to support the implementation of content-area  
standards, such as digital fluency skills demonstrating the responsible use of appropriate  
technology to communicate, solve problems, access, manage, integrate, evaluate and create  
information to improve learning in all subject areas.   
  
The � �Kentucky Academic Standards for Technology, based on the International Society for  
Technology in Education  � �ISTE  Student Standards, provide a framework for integrating  
technology into all content areas and reflect the basic digital skills required for each student to  
be competitive in today’s global economy. Additionally, “demonstrating performance-based  
competency in technology” is included as a � �minimum graduation requirement in Kentucky  
public schools. For students to attain the required technology competencies, it is essential they  
have access to technology during the school day at all grade levels and during digital, distance,  
and remote learning. Instruction should provide opportunities for students to gain and  
demonstrate technology skills that build throughout their K-12 educational careers.    
  
Computer science, however, often is confused with the everyday use of computers and  
computer applications, such as learning how to access the Internet and use digital presentation  
software. Parents, teachers, students, and local and state education leaders share this  
confusion. The Kentucky Academic Standards for Computer Science clarifies not only what  
computer science is but also what students should know and be able to do in computer science  
from kindergarten to 12th grade. Computer science builds on the KAS for Technology,  
computer literacy, educational technology, digital citizenship, and information technology. �Their  
slight differences and relationship with technology are described below.  

● Computer literacy�  or digital literacy  refers to the general use of computers and  
programs  i.e., computer applications  such as productivity software. Examples include  
performing an Internet search and creating a digital presentation.  

● Educational technology� applies computer literacy to school subjects. For example,  
students in an English class can use a web-based application to collaboratively create,  
edit, and store an essay online.  

● Digital citizenship� refers to the appropriate and responsible use of technology, such  
as choosing an appropriate password and keeping it secure.  
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● Information technology �often overlaps with computer science but is mainly focused on  
industrial applications of computer science, such as installing and operating software  
rather than creating it. Information technology professionals often have a background in  
computer science.  

● Computer Science �as an academic discipline encompassing the study of computers  
and algorithmic processes to include principles, hardware and software designs,  
applications, networks and the impact on society.  

  
These aspects of computing and technology are distinguished from each other because they  
focus on � � � � � �using computer technologies rather than understanding why they work and how to  
create those technologies. Knowing why and how computers work  i.e., computer science ,  
provides the basis for a deep understanding of computer use and the relevant rights,  
responsibilities and applications  �K-12 Computer Science Framework Steering Committee,  
2016 .  

Consulted Partners  
Through the � �Kentucky Academic Standards for Technology development process many  
partners were consulted. The following list represents partners who assisted in the drafting of  
these standards provided valuable research and resources:   

● The International Society for Technology in Education  2016 . ISTE Standards for  
Students, Revised 2016. Retrieved from  
https://www.iste.org/standards/standards/adopting-the-standards�.   

● States Consulted and referenced: Wisconsin, Washington, Ohio, Montana.  
● States modeled after: Wisconsin   
● US Department of Education, National Education Technology Plan. Retrieved from  

https://tech.ed.gov/netp/�.   
● Southern Regional Education Board.  2016 . Bridging the computer science education  

gap. Retrieved from  
https://www.sreb.org/publication/bridging-computer-science-education-gap   

  

Standards Use and Development  

The Kentucky Academic Standards  KAS  are Standards, not  
Curriculum  

The Kentucky Academic Standards for Social Studies outlines the minimum standards  
Kentucky students should learn in each grade level kindergarten through eighth grade or high  
school grade-span. The standards address a foundational framework of what is to be learned  
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but do not address how learning experiences are to be designed or what resources should be  
used.  
  
A standard represents a goal or outcome of an educational program; standards are vertically  
aligned expected outcomes for all students. The standards do not dictate the design of a  
lesson plan or how units should be organized. The standards establish a statewide baseline of  
what students should know and be able to do at the conclusion of a grade or grade-span. The  
instructional program should emphasize the development of students  abilities to acquire and  
apply the standards. The curriculum must ensure that appropriate accommodations are made  
for diverse populations of students found within Kentucky schools.    
  
These standards are not a set of instructional or assessment tasks, but rather statements of  
what students should be able to master after instruction. Decisions on how best to help  
students meet these program goals are left to local school districts and teachers. Curriculum  
includes the vast array of instructional materials, readings, learning experiences and local  
mechanisms of assessment, including the full body of content knowledge to be covered, all of  
which are to be selected at the local level according to Kentucky law.  
  

Translating the Standards into Curriculum  
The KDE does not require specific curriculum or strategies to be used to teach the Kentucky  
Academic Standards  KAS . Local schools and districts choose to meet those minimum  
required standards using a locally adopted curriculum according to KRS 158.6453, which  
outlines the SBDM’s role in determining curriculum. As educators implement academic  
standards, they, along with community members, must guarantee 21st-century readiness that  
will ensure all learners are transition-ready. To achieve this, Kentucky students need a  
curriculum designed and structured for a rigorous, relevant and personalized learning  
experience, including a wide variety of learning opportunities in the classroom and during  
digital, distance, and remote learning. The �Kentucky Model Curriculum Framework� is a 
resource to help an instructional supervisor, principal and/or teacher leader revisit curriculum  
planning, offering background information and exercises to generate “future-oriented” thinking  
while suggesting a process for designing and reviewing local curriculum.  

Organization of the Standards  

Standards Structure and Identifiers  
The Kentucky Academic Standards for Technology follow a specific structure. 

● Standard Identifier: �reflects consistent coding for the identification of a standard 
representing the grade  or grade band , the concept area and the numerated standard  
number per concept.   

● Grade Band: �identifies the grade band associated with the standard.  
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● Concept: �categorizes the standards into seven concepts  Empowered Learner, Digital  
Citizen, Knowledge Constructor, Innovative Designer, Computational Thinker, Creative  
Communicator, and Global Collaborator .  

● Standard�: outlines what students are expected to know or be able to do.   
● Learning Priority�: translates the standard into manageable learning pieces and  

represents the specific ideas within that concept. Subconcept overviews summarize  
how learning progresses across multiple grade bands and are used to develop the  
progression chart  Appendix C .   

● Grade-by-Grade � provide a comprehensive picture of Performance Indicators: � 
performance expectations for each standard in the K-5 grade band and include  
thorough descriptions of exemplary practices and processes.  

  
  
Standard Identifier � example   
  

� 
  

Grade Bands and Grade Level Considerations  
The Kentucky Academic Standards for Technology� are organized in specific grade bands  K-2,  
3-5, 6-8 and 9-12 . This organization enables teachers to create grade level or course-specific  
student expectations derived from the standards. Additionally, connections exist between  
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standards in different grade bands and demonstrate how one concept builds on another to  
provide vertically aligned learning experiences for students.  
  

● The Kentucky Academic Standards for Technology� represent knowledge and skills that  
should be demonstrated through the transition of each grade band  i.e. grade 2, grade  
5, grade 8 and grade 12 . While middle school and high school students generally have  
the opportunity to demonstrate the learning of technology skills and concepts through  
dedicated technology empowered projects, students in elementary school may be more  
likely to learn technology skills integrated throughout the curriculum in all content areas.  
Therefore, �grade-by-grade indicators are included, per standard, for kindergarten  
through grade12�.  

● Technology at the middle school level continues to develop students’ foundational skills  
in problem solving, computational and critical thinking  through the awareness and  

exploration of technology-related concepts.   
● Technology at the high school level continues to develop students’ foundational  

understanding of transformational learning with technology through in-depth learning  
opportunities, demonstrated competencies, including awareness and exploration  
activities.   

Supplementary Materials to the Standards  
The final set of the � �Kentucky Academic Standards for Technology  is the result of educator  
involvement and public feedback. Short summaries of each of the appendices are listed below.  
  
Appendix A: Connection to Graduation  
The � �Kentucky Academic Standards for Technology are included in Kentucky’s minimum  
graduation requirements. This section provides key points, an explanation of the requirement,  
and guidance for implementation.   
  
Appendix B: Writing and Review Teams  
Background information on the team who wrote the �Kentucky Academic Standards for  
Technology �is included. Additional information includes those who reviewed the standards  
and/or provided feedback.  
� 
Appendix C: Grade Band Progression Chart  
The progression chart represents the K-12 �Kentucky Academic Standards for Technology  
progressions for ALL students, to include all concept areas and subconcepts. � 
� 
� � 
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Primary  K-2  KAS for Technology  
  
Overview for Primary  K-2 :   
  
The technology standards at the primary level provide an entry-point into necessary knowledge,  
skills, and competencies that equip students for a successful future. This goal requires the  
understanding of content that helps: empower learners, create responsible digital citizens,  
facilitate knowledge construction, design and innovate for learning, think computationally,  
communicate creatively, and collaborate with a global mindset.  
  
Application of the technology standards at the primary level should focus on active learning and  
integrating the identified skills into other disciplines. These standards provide a clear  
progression of skills, and students develop a broad conceptual understanding of technology. All  
content teachers should provide opportunities for students to apply the skills and knowledge  
identified.  

  
  

Concept: �Empowered Learner  EL   
Competency:� Students use technology to take an active role in their learning.  

  

Standard:  
EL1. Leverage technology to take an active role in choosing, achieving and demonstrating competency  
in their learning goals, informed by the learning sciences.  

Learning Priority:  
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.  

I�ndicator s  for grades K-2:  
1. Set personal learning goals and use digital tools to achieve those goals, with  
guidance and support  ex.: increase reading fluency by recording and reflecting upon  
student reading .  
2. Reflect on the learning process to improve learning over time, with guidance and  
support  ex.: using digital writing portfolio and reflection log/journal .  

Learning Priority:  
B. Build networks and customize their learning environments in ways that support the learning  
process.  

I�ndicator s  for grades K-2:  
1. Participate in teacher-led explorations utilizing digital tools to expand learning  
spaces beyond the classroom  ex.: expert video channels, video conferencing with  
professionals, authors  blogs .  
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Learning Priority:  
C. Use technology to seek feedback that informs and improves their practice and to  
demonstrate their learning in a variety of ways.  

I�ndicator s  for grades K-2:  
1. Recognize and use technology to seek feedback as a valued component of the  
learning process.  
2. Use feedback to improve the demonstration of learning  ex.: student uses interactive  
software with immediate feedback to guide their performance .  

Learning Priority:  
D. Understanding the fundamental concepts of how to use technology  technology operations .  

I�ndicator s  for grades K-2:  
1. Explore a variety of digital tools and discover how they work based on fundamental  
concepts of technology operations  ex.: a student learns how to turn the audio  
up/down, how to open, save, close files .  
2. Transfer conceptual knowledge of technology operations in multiple contexts, with  
guidance and support  ex.: A student has learned to use a smartphone, and they use  
what they know about smartphones to use a different device .   

Standard:  
EL2. Apply the fundamental concepts of technology operations and demonstrate the ability to choose,  
use, and/or troubleshoot current technologies.  

Learning Priority:  
A. Demonstrate learning with the use of technology.  

I�ndicator s  for grades K-2:  
1. Use age-appropriate digital resources to produce and publish information.  
2. Demonstrate basic ability to communicate a message with digital input strategies  
ex.: typing/keyboarding, voice to text, video or audio, images .  

Learning Priority:  
B. Apply functions and concepts of technology operations; demonstrate the ability to choose,  
use and troubleshoot current technologies.  

I�ndicator s  for grades K-2:  
1. Choose technology appropriate to task and purpose, with guidance and support.  

Learning Priority:  
C. Transfer knowledge to emerging technology.  

I�ndicator s  for grades K-2:  
1. Apply and adapt knowledge of existing technology to the substitution-based use of  
new technologies.   

  
  
  

  

  
  DRAFT - � | Page 15  August 2020 � 



)

( )

(
) ( )

( )

( )

( )

( )

  

Concept: �Digital Citizen  (DC   
Competency: �Students manage their digital identity in a safe, positive, and proactive way.  

  

Standard:  
DC1. Recognize the rights, responsibilities and opportunities of living, learning and working in an  
interconnected digital world; act and model in ways that are safe, legal and ethical.  

Learning Priority:  
A. Cultivate and manage your digital identity and reputation, and be aware of the permanence  
of your actions in the digital world.  

I�ndicator s  for grades K-2:  
1.Understand what it means to be a positive influence offline and how that could relate  
to being positive online.  
2. Show awareness that when something is put on the internet  websites, social media,  
apps  it can leave a trail online  digital footprint .  

Learning Priority:  
B. Engage in positive, safe, legal and ethical behavior when using technology, including social  
interactions online or when using networked devices.  

I�ndicator s  for grades K-2:  
1. Choose appropriate websites, and understand to seek help from a trusted adult  
when faced with problems online related to safety.  
2. Understand that what is online has positive and negative consequences, and relate  
the understanding to behaviors offline.  

Learning Priority:  
C. Manage their personal data to maintain digital privacy and security and are aware of  
data-collection technology used to track their navigation online.  

I�ndicator s  for grades K-2:  
1. Understand usernames and passwords, and understand why these are not shared  
with others.  
2. Navigate to trusted websites and know how to search for websites in a safe manner  
with awareness that not all websites are safe.  

Standard:  
DC2. Demonstrate an understanding of and respect for the rights and obligations of using and sharing  
intellectual property.  

Learning Priority:  
A. Use information, media and digital resources in a responsible manner.  

I�ndicator s  for grades K-2:  
1. Identify acceptable use of the internet and other digital resources.  

Learning Priority:  
B. Respect intellectual property rights.  

I�ndicator s  for grades K-2:  
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1. Recognize that everyone has different ideas in creating their own work  intellectual  
property .  
2. Show respect for others  intellectual property with positive words.  
3. Understand not to copy someone else s work  intellectual property .  
4. Understand that someone else s creations found on the internet or shared in person,  
cannot be used without permission, and the creator should be given credit.  

  
  

  
Concept: �Knowledge Constructor  (KC   

Competency: Students use various digital tools to find information and make meaning.  
  

Standard:  
KC1. Students critically curate a variety of resources using digital tools to construct knowledge.  

Learning Priority:  
A. Plan and employ effective research strategies to locate information and other resources for  
their intellectual or creative pursuits.  

I�ndicator s  for grades K-2:  
1. Use basic keyword searches to locate information to build deeper understanding of  
a subject.  
2. Apply print reference knowledge and strategies to find and locate information in  
digital resources.  
3. Satisfy curiosity by exploring answers to questions with digital resources.  

Learning Priority:  
B. Evaluate the accuracy, perspective, credibility and relevance of information, media, data or  
other resources.  

I�ndicator s  for grades K-2:  
1. Classify websites into general categories to guide relevance of search results  ex.:  
entertainment/games, reference, learning .  
2. Compare information on the same topic across multiple digital resources.  

Learning Priority:  
C. Curate information from digital resources using a variety of tools and methods to create  
collections of artifacts that demonstrate meaningful connections or conclusions.  

I�ndicator s  for grades K-2:  
1. Use digital organizers to create collections of artifacts  ex.: bookmarks, hyperlinks,  
sites .  
2. Organize gathered artifacts into general themed collections  ex.: Famous  
African-Americans, favorite cartoon characters, pictures of bridges .  

Standard:  
KC2. Produce creative artifacts and make meaningful learning experiences from curated knowledge for  
themselves and others.  
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Learning Priority:  
A. Produce creative artifacts.  

I�ndicator s  for grades K-2:  
1. Use digital tools to create artifacts from information found in various digital  
resources.  

Learning Priority:  
B. Build knowledge by actively exploring real-world issues and problems, developing ideas and  
theories and pursuing answers and solutions.  

I�ndicator s  for grades K-2:  
1. Use a variety of digital resources  ex.: website, video clip, photos  to explore and  
report on real world issues.  

  
  
  
  

Concept: �Innovative Designer  (ID   
Competency: Students use a variety of technologies to design and create.  

  

Standard:  
ID1. Use a variety of technologies to identify and solve authentic real-world problems.  

Learning Priority:  
A. Find authentic real-world problems in local and global contexts.  

I�ndicator s  for grades K-2:  
1. Use technology to identify a problem in the school or home environment with  
guidance and support.  
2. Describe the problem, using technology, and explain why it is problematic.  

Learning Priority:  
B. Exhibit a tolerance for ambiguity, perseverance and the capacity to work with open-ended  
problems.  

I�ndicator s  for grades K-2:  
1. Demonstrate perseverance when working to complete a challenging task.  

Standard:  
ID2. Use a variety of technologies within a design process to create new, useful and imaginative  
solutions.  

Learning Priority:  
A. Know and use a deliberate design process for generating ideas, testing theories, creating  
innovative artifacts or solving authentic problems.  

I�ndicator s  for grades K-2:  
1. Use a design process  ex.: creative thinking spiral  to ask questions, suggest  
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solutions, test ideas to solve problems, and share their learning, with guidance and  
support.  

Learning Priority:  
B. Select and use digital tools to plan and manage a design process that considers design  
constraints and calculated risks.  

I�ndicator s  for grades K-2:  
1. Use a variety of age-appropriate digital tools to design something, with guidance and  
support.   

Learning Priority:  
C. Develop, test and refine prototypes as part of a cyclical design process.  

I�ndicator s  for grades K-2:  
1. Use a design process to develop ideas or creations, test their design, and redesign if  
necessary.  

  
  
  
  

Concept: �Computational Thinker  (CT   
Competency: Students understand sequences and use them to develop solutions to problems.  

  

Standard:  
CT1. Develop and employ strategies for understanding and solving problems in ways that leverage the  
power of technological methods to develop and test solutions.  

Learning Priority:  
A. Formulate problem definitions suited for technology-assisted methods such as data analysis,  
abstract models and algorithmic thinking in exploring and finding solutions.  

I�ndicator s  for grades K-2:  
1. Identify a problem and choose the appropriate digital tools to explore and find  
solutions to the problem through the use of a step-by-step plan, with guidance and  
support.   

Learning Priority:  
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.  

I�ndicator s  for grades K-2:  
1. Utilize an age-appropriate digital tool to collect, organize, and represent data  ex.:  
online surveys, spreadsheets, graphs, charts, etc ; students will use this data to look  
for similarities and identify patterns and categories within the data set  ex.: simple data  
mining , with guidance and support.  

Learning Priority:  
C. Break problems into component parts, extract key information, and develop descriptive  
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models to understand complex systems or facilitate problem-solving.  

I�ndicator s  for grades K-2:  
1. Break a problem into smaller parts, identify key information, and use  
age-appropriate digital tools to help with problem solving  ex.: online whiteboard, online  
mindmapping tools, digital outline , with guidance and support.   

Learning Priority:  
D. Understand how automation works and use algorithmic thinking to develop a sequence of  
steps to create and test automated solutions.  

I�ndicator s  for grades K-2:  
1. Define and give examples of automation  ex.: thermostat controls temperature,  
buttons pressed on toys make various sounds .  
2. Complete a simple coding task with at least 3-5 coded actions  ex.: html,  
block-based coding, python , with guidance and support.  

Standard:  
CT2. Apply strategies for understanding and solving problems by using technological methods to  
develop and test solutions.  

Learning Priority:  
A.  Use resources to collect, analyze, and represent data.  

I�ndicator s  for grades K-2:  
1. Use digital tools to ask questions and digitally collect data, with guidance and  
support.  

Learning Priority:  
B.  Deconstruct components to understand systems and facilitate problem-solving.  

I�ndicator s  for grades K-2:  
1. Use digital tools to identify patterns in order to solve problems, with guidance and  
support.  

Learning Priority:  
C.  Create and test automated solutions.  

I�ndicator s  for grades K-2:  
1. Use digital tools to identify and create algorithms, with guidance and support.  

  
  
  

Concept: �Creative Communicator  (CC   
Competency: Students communicate clearly and express themselves with a variety of digital tools.  

  

Standard:  
CC1. Communicate clearly and express themselves creatively for a variety of purposes using the  
platforms, tools, styles, formats and digital media appropriate to their goals, audience and task.  

  
  DRAFT - � | Page 20  August 2020 � 



( )
(

)

( )

( )

(
)

( )

( )
(

)

)

  

Learning Priority:  
A. Choose the appropriate platforms and tools for meeting the desired objectives of their  
creation or communication.   

I�ndicator s  for grades K-2:  
1. Introduce and use age appropriate digital tools  ex.: art creation programs, video  
production, photography, presentations, video media, green screen, stop motion  
animation  for producing new creations or published communications using appropriate  
digital etiquette with guidance and support.  

Learning Priority:  
B. Create original works or responsibly repurpose and/or remix digital resources into new  
creations.  

I�ndicator s  for grades K-2:  
1. Use age appropriate digital tools to create original and remixed work, with respect to  
intellectual property with guidance and support.  

Learning Priority:  
C. Communicate complex ideas clearly and effectively by creating or using a variety of digital  
objects such as visualizations, models or simulations.  

I�ndicator s  for grades K-2:  
1. Observe and participate in the communication of ideas using a variety of digital tools  
ex.: video reflections, interactive notebooks, audio recording, as well as visual  

representation  with guidance and support.  

Standard:  
CC2. Publish and present content customized for their audience s , purpose, and task.  

Learning Priority:  
A. Publish and present content that customizes the message and medium for their intended  
audiences.  

I�ndicator s  for grades K-2:  
1. Explore a variety of digital tools  ex.: drawing/ art programs, video production, green  
screen, digital art . to create and communicate an idea to a variety of audiences with  
guidance and support.   
2. Discuss different audiences and how presentations can change based on audience.  

  
  
  

Concept: �Global Collaborator  (GC   
Competency: Students use digital tools to connect with learners inside and outside of their classroom.  

  

Standard:  
GC1. Use digital tools to broaden their perspectives and enrich their learning by collaborating with  
others and working effectively in teams locally and globally.  
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Learning Priority:  
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.  

I�ndicator s  for grades K-2:  
1. Use digital tools and resources  ex.: digital resources, virtual field trips, virtual reality,  
video media, and social media , to understand the similarities and differences of others  
in school, community, and beyond with guidance and support.  

Learning Priority:  
B. Contribute constructively to project teams, assuming various roles and responsibilities to  
work effectively toward a common goal.  

I�ndicator s  for grades K-2:  
1. Use digital tools to collaborate with team members in a digital workspace with  
guidance and support.  

Learning Priority:  
C. Contribute to the exchange of ideas within and beyond the learning community.  

I�ndicator s  for grades K-2:  
1. Respect the interest of others by collaborating to share ideas, experiences, and  
opinions  ex.: virtual collaboration, presentation, and discussion boards  with guidance  
and support.  

Standard:  
GC2. Use digital tools to connect with a global network of learners and engage with issues that impact  
local and global communities.  

Learning Priority:  
A. Use collaborative technologies to work with others, including peers, experts or community  
members, to examine issues and problems from multiple viewpoints.  

I�ndicator s  for grades K-2:  
1. Use digital tools to collaborate with others to examine problems from school,  
community, and beyond with guidance and support.   

Learning Priority:  
B. Explore local and global issues and use collaborative technologies to work with others to  
investigate solutions.  

I�ndicator s  for grades K-2:  
1. Use digital tools to collaborate with school, community, and beyond to solve  
problems with guidance and support.  
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Intermediate  3-5  KAS for Technology  
  
Overview for Intermediate  3-5 :   
  
The technology standards at the intermediate level continue to lay the foundation of necessary  
knowledge, skills, and competencies that equip students for a successful future. This goal  
requires the understanding of content that helps: empower learners, create responsible digital  
citizens, facilitate knowledge construction, design and innovate for learning, think  
computationally, communicate creatively, and collaborate with a global mindset.  
  
Application of the technology standards at the intermediate level should focus on active learning  
and integrating the identified skills into other disciplines. These standards provide a clear  
progression of skills, and students develop a broad conceptual understanding of technology. All  
content teachers should provide opportunities for students to apply the skills and knowledge  
identified.  
  

  
Concept: �Empowered Learner  EL   

Competency:� Students use technology to take an active role in their learning.  
  

Standard:  
EL1. Leverage technology to take an active role in choosing, achieving and demonstrating competency  
in their learning goals, informed by the learning sciences.  

Learning Priority:  
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.  

I�ndicator s  for grades 3-5:  
1. Set personal learning goals and self-select digital tools to support accomplishing the  
goals.  
2. Reflect on and revise the learning process as needed to improve learning over time  
ex.: using digital writing portfolio and reflection log/journal .  

Learning Priority:  
B. Build networks and customize their learning environments in ways that support the learning  
process.  

I�ndicator s  for grades 3-5:  
1. Participate in explorations that support identifying and building a network  ex.: expert  
video channels, video conferencing with professionals, authors  blogs  unique to one s  
own interests/needs to support the learning process.  
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Learning Priority:  
C. Use technology to seek feedback that informs and improves their practice and to  
demonstrate their learning in a variety of ways.  

I�ndicator s  for grades 3-5:  
1. Seek feedback that informs and improves learning  ex.: Students seek feedback  
from teachers and peers during the digital writing process .  
2. Use feedback to improve products that demonstrate learning in a variety of ways.   

Learning Priority:  
D. Understanding the fundamental concepts of how to use technology  technology operations .  

I�ndicator s  for grades 3-5:  
1. Explore and select digital tools that support learning in different contexts  ex.: a  
student chooses a tool to collect data and then creates a graphical display of the data  
using a digital tool of their choice .  
2. Transfer conceptual knowledge of technology operations to multiple contexts.  
3. Transfer knowledge of fundamental concepts of technology operations to  
troubleshoot basic technology operations.  

Standard:  
EL2. Apply the fundamental concepts of technology operations and demonstrate the ability to choose,  
use, and/or troubleshoot current technologies.  

Learning Priority:  
A. Demonstrate learning with the use of technology.  

I�ndicator s  for grades 3-5:  
1. Identify age-appropriate digital tools to produce and publish information for an  
identified target audience.  
2. Demonstrate efficient ability to communicate a message with digital input strategies  
ex.: typing/keyboarding, voice to text, video or audio .  

Learning Priority:  
B. Apply functions and concepts of technology operations; demonstrate the ability to choose,  
use and troubleshoot current technologies.  

I�ndicator s  for grades 3-5:  
1. Choose technology appropriate to their task and purpose.  

Learning Priority:  
C. Transfer knowledge to emerging technology.  

I�ndicator s  for grades 3-5:  
1. Apply and adapt knowledge of existing technology to the augmentative use of new  
technologies.  
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Concept: �Digital Citizen  (DC   
Competency: �Students manage their digital identity in a safe, positive, and proactive way.  

  

Standard:  
DC1. Recognize the rights, responsibilities and opportunities of living, learning and working in an  
interconnected digital world; act and model in ways that are safe, legal and ethical.  

Learning Priority:  
A. Cultivate and manage your digital identity and reputation, and be aware of the permanence  
of your actions in the digital world.  

I�ndicator s  for grades 3-5:  
1. Model positive behaviors in online communications at school and understand how to  
apply those behaviors to online activities outside of school.  
2. Show awareness and understand they are creating a digital footprint, and can  
identify positive and negative online activity.  

Learning Priority:  
B. Engage in positive, safe, legal and ethical behavior when using technology, including social  
interactions online or when using networked devices.  

I�ndicator s  for grades 3-5:  
1. Collaborate online with peers and educators in a positive manner, and begin to  
recognize online behaviors can have positive or negative consequences.  
2. Understand that decisions and behaviors online can affect others in both negative  
and positive and hurtful and helpful ways.  

Learning Priority:  
C. Manage personal data to maintain digital privacy and security and are aware of  
data-collection technology used to track navigation online.  

I�ndicator s  for grades 3-5:  
1. Create and know usernames and passwords, and understand why these and other  
personal information are not shared with others online and offline.  
2. Search websites understanding that some sites are not safe without adult  
permission.  

Standard:  
DC2. Demonstrate an understanding of and respect for the rights and obligations of using and sharing  
intellectual property.  

Learning Priority:  
A. Use information, media, and digital resources in a responsible manner.  

I�ndicator s  for grades 3-5:  
1. Demonstrate acceptable use of the internet and identify acceptable use of social  
media and other digital media.  

Learning Priority:  
B. Respect intellectual property rights.  
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I�ndicator s  for grades 3-5:  
1. Value others  intellectual property by encouraging others.  
2. Give positive and constructive feedback on others  intellectual property with respect.  

Learning Priority:  
C. Demonstrate an understanding of and respect for the rights and obligations of using and  
sharing intellectual property.  

I�ndicator s  for grades 3-5:  
1. Use others  creations  intellectual property  with permission  public domain, creative  
commons, or copyright owner s permission .  
2. Create their own intellectual property in digital projects.  

  
  
  

  
Concept: �Knowledge Constructor  (KC   

  
Competency: Students use various digital tools to find information and make meaning.  

Standard:  
KC1. Students critically curate a variety of resources using digital tools to construct knowledge.  

Learning Priority:  
A. Plan and employ effective research strategies to locate information and other resources for  
their intellectual or creative pursuits.  

I�ndicator s  for grades 3-5:  
1. Filter searches to gather specific information on a subject or research topic  ex.:  
searching "food sources for Beluga whales" instead of searching "whales" or "Beluga  
whales" .  
2. Use a variety of digital reference resources  ex.: digital encyclopedia, digital  
atlas/maps  to locate information related to a research topic.  

Learning Priority:  
B. Evaluate the accuracy, perspective, credibility and relevance of information, media, data or  
other resources.  

I�ndicator s  for grades 3-5:  
1. Identify criteria to analyze information presented in a digital resource to determine its  
accuracy, perspective, credibility, and relevance.  
2. Explore different media types  ex.: infographics, videos, graphs, text  and how they  
might influence an audience.  
3. Compare information presented across different domain extensions  ex.: .com, .net,  
.gov, .edu  to help evaluate accuracy, perspective, credibility, and relevance of  
information.  

Learning Priority:  
C. Curate information from digital resources using a variety of tools and methods to create  
collections of artifacts that demonstrate meaningful connections or conclusions.  
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I�ndicator s  for grades 3-5:  
1. Collect information  ex.: images, diagrams, maps, graphs, infographics, videos,  
animations  using digital tools from resources to clarify and add to knowledge of a  
topic.  
2. Organize gathered artifacts into themed collections with subcategories  ex.: Famous  
African-Americans: Scientists, Politicians, Athletes; Favorite Cartoon Characters:  
Disney, Nickelodeon, Looney Tunes .  

Standard:  
KC2. Produce creative artifacts and make meaningful learning experiences from curated knowledge for  
themselves and others.  

Learning Priority:  
A. Produce creative artifacts.  

I�ndicator s  for grades 3-5:  
1. Use digital tools to create artifacts that connect similar information found in various  
digital resources.  

Learning Priority:  
B. Build knowledge by actively exploring real-world issues and problems, developing ideas and  
theories and pursuing answers and solutions.  

I�ndicator s  for grades 3-5:  
1. Use a variety of digital resources  ex.: website, video clip, photos  to explore and  
collaborate with others on real-world issues.   

  
  
  

Concept: �Innovative Designer  (ID   
Competency: Students use a variety of technologies to design and create.  

  

Standard:  
ID1. Use a variety of technologies to identify and solve authentic real-world problems.  

Learning Priority:  
A. Find authentic real-world problems in local and global contexts.  

I�ndicator s  for grades 3-5:  
1. Identify and describe problems or challenges present in their community then  
analyze the conditions that make it a problem.   

Learning Priority:  
B. Exhibit a tolerance for ambiguity, perseverance and the capacity to work with open-ended  
problems.  

I�ndicator s  for grades 3-5:  
1. Demonstrate perseverance when working with authentic, open-ended problems.  
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Standard:  
ID2. Use a variety of technologies within a design process to create new, useful and imaginative  
solutions.  

Learning Priority:  
A. Know and use a deliberate design process for generating ideas, testing theories, creating  
innovative artifacts or solving authentic problems.  

I�ndicator s  for grades 3-5:  
1. Explore and practice how a deliberate design process  ex.: design thinking  works to  
generate ideas, consider solutions, test theories, plan to solve a problem, or create  
innovative products to share with others.  

Learning Priority:  
B. Select and use digital tools to plan and manage a design process that considers design  
constraints and calculated risks.  

I�ndicator s  for grades 3-5:  
1. Use a variety of digital tools to plan and manage a design process, with  
consideration to design constraints and risks.  

Learning Priority:  
C. Develop, test and refine prototypes as part of a cyclical design process.  

I�ndicator s  for grades 3-5:  
1. Engage in a cyclical design process to develop and test prototypes; reflect on the  
role that trial and error plays in the process.  

  
  
  

Concept: �Computational Thinker  (CT   
Competency: Students understand sequences and use them to develop solutions to problems.  

  

Standard:  
CT1. Develop and employ strategies for understanding and solving problems in ways that leverage the  
power of technological methods to develop and test solutions.  

Learning Priority:  
A. Formulate problem definitions suited for technology-assisted methods such as data analysis,  
abstract models and algorithmic thinking in exploring and finding solutions.  

I�ndicator s  for grades 3-5:  
1. Plan and implement a design process in which they explore solutions to a problem  
and use digital tools to analyze data, create models, and represent collected data  ex.:  
spreadsheets, graphs, charts, tables, presentations, infographics  in a way that can be  
shared with others, with guidance.  

Learning Priority:  
B. Collect data or identify relevant data sets, use digital tools to analyze them, and represent  
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data in various ways to facilitate problem-solving and decision-making.  

I�ndicator s  for grades 3-5:  
1. Select and utilize an age-appropriate digital tool to represent data  ex.:  
spreadsheets, digital graphs/charts , with guidance and support from adults.  
2. Use data to discuss findings and share conclusions with others  ex.: presentation  
apps/website .  

Learning Priority:  
C. Break problems into component parts, extract key information, and develop descriptive  
models to understand complex systems or facilitate problem-solving.  

I�ndicator s  for grades 3-5:  
1. Break a problem into smaller parts, identify patterns and key information, and use  
age-appropriate digital tools to brainstorm a problem solving plan  ex.: online  
whiteboard, online mindmapping tools, digital outline  either collaboratively or  
independently.  

Learning Priority:  
D. Understand how automation works and use algorithmic thinking to develop a sequence of  
steps to create and test automated solutions.  

I�ndicator s  for grades 3-5:  
1. Complete a coding task with coded actions  ex.: html, block-based coding, python   
either collaboratively or independently.  

Standard:  
CT2. Apply strategies for understanding and solving problems by using technological methods to  
develop and test solutions.  

Learning Priority:  
A.  Use resources to collect, analyze, and represent data.  

I�ndicator s  for grades 3-5:  
1. Use digital tools to ask questions and digitally collect data.  

Learning Priority:  
B.  Deconstruct components to understand systems and facilitate problem-solving.  

I�ndicator s  for grades 3-5:  
1. Use digital tools to find patterns in order to solve complex problems.   

Learning Priority:  
C.  Create and test automated solutions.  

I�ndicator s  for grades 3-5:  
1. Use digital tools to identify and create algorithms.  
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Concept: �Creative Communicator  (CC   
Competency: Students communicate clearly and express themselves with a variety of digital tools.  

  

Standard:  
CC1. Communicate clearly and express themselves creatively for a variety of purposes using the  
platforms, tools, styles, formats and digital media appropriate to their goals, audience and task.  

Learning Priority:  
A. Choose the appropriate platforms and tools for meeting the desired objectives of their  
creation or communication.   

I�ndicator s  for grades 3-5:  
1. Evaluate and utilize the features of a variety of digital tools  ex.: including, but not  
limited to: adding video/audio, digital collaboration tools, tools affecting the aesthetics  
of the piece, as well as methods for sharing/publishing  for producing new creations or  
communications with teacher support, following appropriate digital etiquette.  

Learning Priority:  
B. Create original works or responsibly repurpose and/or remix digital resources into new  
creations.  

I�ndicator s  for grades 3-5:  
1. Learn and apply strategies to responsibly remix creative work, respecting digital  
citizenship  copyright , both collaboratively and independently.  

Learning Priority:  
C. Communicate complex ideas clearly and effectively by creating or using a variety of digital  
objects such as visualizations, models or simulations.  

I�ndicator s  for grades 3-5:  
1. Create digital artifacts  ex.: presentations, data collection, models, audio/video,  
websites, and digital art  to display knowledge and communicate ideas clearly to a  
variety of audiences, both collaboratively and independently.  

Standard:  
CC2. Publish and present content customized for their audience s , purpose, and task.  

Learning Priority:  
A. Publish and present content that customizes the message and medium for their intended  
audiences.  

I�ndicator s  for grades 3-5:  
1. Utilize digital tools to create, share, communicate, and publish work effectively  ex.:  
video/ audio creation, social media, spreadsheets, blogs, presentation platforms, word  
processing, and digital art platforms .  
2. Identify the intended audience and select appropriate platform  medium  when  
creating digital pieces, presenting, and collaborating to communicate ideas to the  
audience.  
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Concept: �Global Collaborator  (GC   
Competency: Students use digital tools to connect with learners inside and outside of their classroom.  

  

Standard:  
GC1. Use digital tools to broaden their perspectives and enrich their learning by collaborating with  
others and working effectively in teams locally and globally.  

Learning Priority:  
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.  

I�ndicator s  for grades 3-5:  
1. Use digital tools and resources  ex.: presentations, videos, or various digital media  
platforms  to connect and collaborate with authentic audiences from a variety of  
backgrounds and cultures to enrich learning experiences.  

Learning Priority:  
B. Contribute constructively to project teams, assuming various roles and responsibilities to  
work effectively toward a common goal.  

I�ndicator s  for grades 3-5:  
1. Use digital tools to learn how to collaborate with team members in a digital  
workspace  ex.: sharing and respecting digital work within a team workspace,  
assuming team roles and working together to create video/ green screen production,  
stop-motion animation, and various other forms of digital creations .  Use digital tools  
and take on a variety of roles to contribute to team projects with guidance and support.  

Learning Priority:  
C. Contribute to the exchange of ideas within and beyond the learning community.  

I�ndicator s  for grades 3-5:  
1. Use a variety of digital resources to collaborate with mutual respect  ex.: video  
conferencing, commenting tools, slide decks, and documents .  

Standard:  
GC2. Use digital tools to connect with a global network of learners and engage with issues that impact  
local and global communities.  

Learning Priority:  
A. Use collaborative technologies to work with others, including peers, experts or community  
members, to examine issues and problems from multiple viewpoints.  

I�ndicator s  for grades 3-5:  
1. Use digital tools to collaborate with peers, experts, and community members to  
examine problems from multiple viewpoints  ex.: video/voice conferencing .  

Learning Priority:  
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B. Explore local and global issues and use collaborative technologies to work with others to  
investigate solutions.  

I�ndicator s  for grades 3-5:  
1. Collaborate digitally with others to understand multiple perspectives while exploring  
both local and global issues to solve problems with guidance and support   ex.:  
project-based learning and community problem solving .  
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Middle School  6-8  KAS for Technology  
  

Overview for Middle School  6-8 :  
  
The technology standards at the middle school level expand upon the framework of necessary  
knowledge, skills, and competencies that equip students for a successful future. This goal  
requires the understanding of content that helps: empower learners, create responsible digital  
citizens, facilitate knowledge construction, design and innovate for learning, think  
computationally, communicate creatively and collaborate with a global mindset.  
  
Application of the technology standards at the middle school level should focus on active  
learning and integrating the identified skills into other disciplines. These standards provide a  
clear progression of skills, and students develop a broad conceptual understanding of  
technology. All content teachers should provide opportunities for students to apply the skills and  
knowledge identified.  

  
  

Concept: �Empowered Learner  EL   
Competency:� Students use technology to take an active role in their learning.  

  

Standard:  
EL1. Leverage technology to take an active role in choosing, achieving and demonstrating competency  
in their learning goals, informed by the learning sciences.  

Learning Priority:  
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.  

I�ndicator s  for grades 6-8:  
1. Set personal learning goals and select and manage digital tools that will best  
support individualized learning  ex.: use collaborative documents to revise and reflect  
on the writing process .  
2. Reflect on successes, areas of improvement, and make necessary revisions to  
improve the learning over time  ex.: using digital writing portfolio and reflection  
log/journal .  

Learning Priority:  
B. Build networks and customize their learning environments in ways that support the learning  
process.  

I�ndicator s  for grades 6-8:  
1. Collaborate with a network of self-selected global partners  ex.: students, teachers,  
professionals, and the global community  to customize and support the individual  
learning process.   
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Learning Priority:  
C. Use technology to seek feedback that informs and improves their practice and to  
demonstrate their learning in a variety of ways.  

I�ndicator s  for grades 6-8:  
1. Seek feedback from an authentic audience and from features embedded in digital  
tools  ex.: share documents with teachers and peers asking for feedback on writing .  
2. Use feedback to analyze data and make learning adjustments based on the  
feedback.  

Learning Priority:  
D. Understanding the fundamental concepts of how to use technology  technology operations .  

I�ndicator s  for grades 6-8:  
1. Understand the fundamental use of technology tools to consider how to use  
technology to  promote creativity, communication, collaboration, and critical thinking.   
2. Choose and troubleshoot technology tools to suit purpose.  
3. Transfer the knowledge of existing technology to explore new technologies.  

Standard:  
EL2. Apply the fundamental concepts of technology operations and demonstrate the ability to choose,  
use, and/or troubleshoot current technologies.  

Learning Priority:  
A. Demonstrate learning with the use of technology.  

I�ndicator s  for grades 6-8:  
1. Evaluate the effectiveness of different digital tools to communicate information with  
multiple audiences.  

Learning Priority:  
B. Apply functions and concepts of technology operations; demonstrate the ability to choose,  
use and troubleshoot current technologies.  

I�ndicator s  for grades 6-8:  
1. Choose functions and operations appropriate to their task and purpose.  

Learning Priority:  
C. Transfer knowledge to emerging technology.  

I�ndicator s  for grades 6-8:  
1. Apply and adapt knowledge of existing technology to the modification-based use of  
new technologies.   
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Concept: �Digital Citizen  (DC   
Competency: �Students manage their digital identity in a safe, positive, and proactive way.  

  

Standard:  
DC1. Recognize the rights, responsibilities and opportunities of living, learning and working in an  
interconnected digital world; act and model in ways that are safe, legal and ethical.  

Learning Priority:  
A. Cultivate and manage your digital identity and reputation, and be aware of the permanence  
of your actions in the digital world.  

I�ndicator s  for grades 6-8:  
1. Recognize behaviors, habits, and actions that create, maintain, and influence both  
positive and negative digital identities, reputations, and footprints in the digital world.   
2. Build awareness of public and permanent nature of online actions and the possible  
present and future consequences in personal, academic, and professional lives.  

Learning Priority:  
B. Engage in positive, safe, legal and ethical behavior when using technology, including social  
interactions online or when using networked devices.  

I�ndicator s  for grades 6-8:  
1. Recognize and demonstrate responsible behaviors that are safe, ethical, and legal  
across a variety of devices, platforms, and settings while considering possible  
consequences for themselves and/or others.     
2. Understand how to be respectful to others online while interacting, communicating,  
and collaborating and know strategies in order to avoid and/or combat cyberbullying.  

Learning Priority:  
C. Manage their personal data to maintain digital privacy and security and are aware of  
data-collection technology used to track their navigation online.  

I�ndicator s  for grades 6-8:  
1. Distinguish between information that is public and personal/private and develop and  
utilize strategies to secure and protect personal/private data and user accounts.  
2. Understand that data-collection technology is used to track online navigation and  
recognize and avoid online scams and phishing.  

Standard:  
DC2. Demonstrate an understanding of and respect for the rights and obligations of using and sharing  
intellectual property.  

Learning Priority:  
A. Use information, media and digital resources in a responsible manner.  

I�ndicator s  for grades 6-8:  
1. Demonstrate acceptable use of the internet, information, media and digital  
resources, including social media according to user agreements, policies, and laws.  

Learning Priority:  
B. Respect intellectual property rights.  
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I�ndicator s  for grades 6-8:  
1. Recognize and respect different intellectual property classifications, including those  
that are copyrighted, subject to fair use, public domain properties, and/or have creative  
commons licenses.  

Learning Priority:  
C. Demonstrate an understanding of and respect for the rights and obligations of using and  
sharing intellectual property.  

I�ndicator s  for grades 6-8:  
1. Recognize and seek permission to use the intellectual property of others  
appropriately.  
2. Use and share the intellectual property of others with proper citation and attribution  
elements.  

  

  

  

  

Concept: �Knowledge Constructor  (KC   
Competency: Students use various digital tools to find information and make meaning.  

Standard:  
KC1. Students critically curate a variety of resources using digital tools to construct knowledge.  

Learning Priority:  
A. Plan and employ effective research strategies to locate information and other resources for  
their intellectual or creative pursuits.  

I�ndicator s  for grades 6-8:  
1. Demonstrate effective digital search techniques  ex.: filtering searches using  
advanced settings/tools, keyword/term choices, or phases  to locate information or  
other resources to gather specific information on a subject or research topic.  
2. Practice research strategies that outline a process for locating information digitally  
ex.: tools and effective search techniques .  

Learning Priority:  
B. Evaluate the accuracy, perspective, credibility and relevance of information, media, data or  
other resources.  

I�ndicator s  for grades 6-8:  
1. Select a method, tool, or strategy to evaluate source s  for credibility, relevance,  
authority, accuracy, and perspective.  
2. Analyze digital information, media, data, and materials for credibility, relevance,  
authority, accuracy, and perspective.  

Learning Priority:  
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C. Curate information from digital resources using a variety of tools and methods to create  
collections of artifacts that demonstrate meaningful connections or conclusions.  

I�ndicator s  for grades 6-8:  
1. Combine various tools  ex.: spreadsheet, database, saved files  and methods  ex.:  
concept mapping, flow charting and outlining software  to classify information,  
observations, or experiments digitally.  
2. Compile information from digital resources  ex.: search engines, online periodical  
databases, virtual library/online catalogs, interactive video conferencing .   

Standard:  
KC2. Produce creative artifacts and make meaningful learning experiences from curated knowledge for  
themselves and others.  

Learning Priority:  
A. Produce creative artifacts.  

I�ndicator s  for grades 6-8:  
1. Demonstrate the ability to create new ideas/concepts or products with digital tools.  

Learning Priority:  
B. Build knowledge by actively exploring real-world issues and problems, developing ideas and  
theories and pursuing answers and solutions.  

I�ndicator s  for grades 6-8:  
1. Build knowledge by generating and testing solutions for exploring real world issues  
using a variety of technology  ex.: data collection tools, models, videos, podcast,  
simulations, forms .   

  
  
  

Concept: �Innovative Designer  (ID   
Competency: Students use a variety of technologies to design and create.  

  

Standard:  
ID1. Use a variety of technologies to identify and solve authentic real-world problems.  

Learning Priority:  
A. Find authentic real-world problems in local and global contexts.  

I�ndicator s  for grades 6-8:  
1. Collaborate with others in and out of the classroom using digital tools to identify  
real-world problems and propose a solution that affects the local and global  
community.  

Learning Priority:  
B. Exhibit a tolerance for ambiguity, perseverance and the capacity to work with open-ended  
problems.  
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I�ndicator s  for grades 6-8:  
1. Demonstrate the ability to investigate and make sense of open-ended problems  
using digital tools and persevere in solving them.   

Standard:  
ID2. Use a variety of technologies within a design process to create new, useful and imaginative  
solutions.  

Learning Priority:  
A. Know and use a deliberate design process for generating ideas, testing theories, creating  
innovative artifacts or solving authentic problems.  

I�ndicator s  for grades 6-8:  
1. Explore and choose appropriate processes and use a deliberate design process for  
generating ideas, testing theories, creating innovative artifacts or solving authentic  
problems.  

Learning Priority:  
B. Select and use digital tools to plan and manage a design process that considers design  
constraints and calculated risks.  

I�ndicator s  for grades 6-8:  
1. Investigate and use meaningful digital tools to plan and manage a design process  
that considers design constraints and calculated risks.  

Learning Priority:  
C. Develop, test and refine prototypes as part of a cyclical design process.  

I�ndicator s  for grades 6-8:  
1. Create, develop and test prototypes; understand and appreciate that failures are  
opportunities for growth and improvement.  

  
  
  

Concept: �Computational Thinker  (CT   
Competency: Students understand sequences and use them to develop solutions to problems.  

  

Standard:  
CT1. Develop and employ strategies for understanding and solving problems in ways that leverage the  
power of technological methods to develop and test solutions.  

Learning Priority:  
A. Formulate problem definitions suited for technology-assisted methods such as data analysis,  
abstract models and algorithmic thinking in exploring and finding solutions.  

I�ndicator s  for grades 6-8:  
1. Ask questions, gather data, create/observe abstract models, and think of different  
processes while finding solutions to real-world problems.  
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Learning Priority:  
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.  

I�ndicator s  for grades 6-8:  
1. Solve problems and make decisions by collecting data or identifying relevant data  
sets, using digital tools  ex.: sheets, surveys  to analyze the data, and represent their  
findings through various ways.  

Learning Priority:  
C. Break problems into component parts, extract key information, and develop descriptive  
models to understand complex systems or facilitate problem-solving.  

I�ndicator s  for grades 6-8:  
1. Break problems into parts, extract key information, and develop descriptive models  
to understand complex systems or lead problem solving tasks.  

Learning Priority:  
D. Understand how automation works and use algorithmic thinking to develop a sequence of  
steps to create and test automated solutions.  

I�ndicator s  for grades 6-8:  
1. Use digital tools to collect data, conduct analysis, and discuss findings or possible  
solutions.   

Standard:  
CT2. Apply strategies for understanding and solving problems by using technological methods to  
develop and test solutions.  

Learning Priority:  
A.  Use resources to collect, analyze, and represent data.  

I�ndicator s  for grades 6-8:  
1. Use digital tools to ask questions to an audience and digitally collect data, and  
analyze the findings.   

Learning Priority:  
B.  Deconstruct components to understand systems and facilitate problem-solving.  

I�ndicator s  for grades 6-8:  
1. Use technology-assisted methods to break problems down into smaller, more  
manageable parts by finding patterns or other methods of decomposition.  

Learning Priority:  
C.  Create and test automated solutions.  

I�ndicator s  for grades 6-8:  
1. Use algorithm design to develop step-by-step instructions for solving a problem.   
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Concept: �Creative Communicator  (CC   

Competency: Students communicate clearly and express themselves with a variety of digital tools.  
  

Standard:  
CC1. Communicate clearly and express themselves creatively for a variety of purposes using the  
platforms, tools, styles, formats and digital media appropriate to their goals, audience and task.  

Learning Priority:  
A. Choose the appropriate platforms and tools for meeting the desired objectives of their  
creation or communication.   

I�ndicator s  for grades 6-8:  
1. Choose from available platforms and tools to meet the designated objectives of their  
creation or communication.  

Learning Priority:  
B. Create original works or responsibly repurpose and/or remix digital resources into new  
creations.  

I�ndicator s  for grades 6-8:  
1. Create original works, or repurpose/remix digital resources into new creations, while  
demonstrating an understanding of digital citizenship  ex.: intellectual property rights or  
copyrights .  

Learning Priority:  
C. Communicate complex ideas clearly and effectively by creating or using a variety of digital  
objects such as visualizations, models or simulations.  

I�ndicator s  for grades 6-8:  
1. Create or incorporate digital content to communicate complex ideas clearly and  
effectively to a variety of audiences.  

Standard:  
CC2. Publish and present content customized for their audience s , purpose, and task.  

Learning Priority:  
A. Publish and present content that customizes the message and medium for their intended  
audiences.  

I�ndicator s  for grades 6-8:  
1. Publish or present original content to a predetermined audience that appropriately  
customizes the message and medium.  
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Concept: �Global Collaborator  (GC   

Competency: Students use digital tools to connect with learners inside and outside of their classroom.  
  

Standard:  
GC1. Use digital tools to broaden their perspectives and enrich their learning by collaborating with  
others and working effectively in teams locally and globally.  

Learning Priority:  
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.  

I�ndicator s  for grades 6-8:  
1. Use digital tools and resources to connect and collaborate with authentic audiences  
from various backgrounds and cultures to broaden mutual understanding and learning,  
while using appropriate digital citizenship skills.  

Learning Priority:  
B. Contribute constructively to project teams, assuming various roles and responsibilities to  
work effectively toward a common goal.  

I�ndicator s  for grades 6-8:  
1. Select and use digital tools in diverse collaborative teams within the classroom,  
assuming specific roles, responsibilities, and perspectives other than your own, to  
contribute effectively toward a common goal.  

Learning Priority:  
C. Contribute to the exchange of ideas within and beyond the learning community.  

I�ndicator s  for grades 6-8:  
1. Select and use digital tools in diverse collaborative teams outside the classroom,  
assuming specific roles, responsibilities, and perspectives other than their own, to  
contribute effectively toward a common goal.  

Standard:  
GC2. Use digital tools to connect with a global network of learners and engage with issues that impact  
local and global communities.  

Learning Priority:  
A. Use collaborative technologies to work with others, including peers, experts or community  
members, to examine issues and problems from multiple viewpoints.  

I�ndicator s  for grades 6-8:  
1. Use collaborative technologies to connect with others - including peers, experts, and  
community members - to learn about issues and problems or to gain diverse local and  
global perspectives.  

Learning Priority:  
B. Explore local and global issues and use collaborative technologies to work with others to  
investigate solutions.  
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I�ndicator s  for grades 6-8:  
1. Use collaborative technologies and assume roles within digital creations while  
maintaining digital citizenship within the team digital workspace to investigate and  
develop solutions to local and global issues.  
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High School  9-12  KAS for Technology  
  

Overview for High School  9-12 :  
  
The technology standards at the high school level serve as a culmination of the necessary  
knowledge, skills, and competencies that equip students for a successful future. This goal  
requires the understanding of content that helps: empower learners, create responsible digital  
citizens, facilitate knowledge construction, design and innovate for learning, think  
computationally, communicate creatively and collaborate with a global mindset.  
  
Application of the technology standards at the high school level should focus on active learning  
and integrating the identified skills into other disciplines. These standards provide a clear  
progression of skills, and students develop a broad conceptual understanding of technology. All  
content teachers should provide opportunities for students to apply the skills and knowledge  
identified.  

  
  

Concept: �Empowered Learner  EL   
Competency:� Students use technology to take an active role in their learning.  

  

Standard:  
EL1. Leverage technology to take an active role in choosing, achieving and demonstrating competency  
in their learning goals, informed by the learning sciences.  

Learning Priority:  
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.  

I�ndicator s  for grades 9-12:  
1. Set and articulate personal learning goals and develop strategies leveraging digital  
tools to achieve those goals.  
2. Reflect on successes, areas of improvement, and make necessary revisions to  
improve the learning over time and adjust for future learning.  

Learning Priority:  
B. Build networks and customize their learning environments in ways that support the learning  
process.  

I�ndicator s  for grades 9-12:  
1. Initiate collaboration with a network of global partners  ex.: students, teachers,  
professionals, or the global community  to support and enhance the learning process.  

Learning Priority:  
C. Use technology to seek feedback that informs and improves their practice and to  
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demonstrate their learning in a variety of ways.  

I�ndicator s  for grades 9-12:  
1. Seek feedback independently through the use of technology  ex.: use video chat to  
share and reflect upon a learning process or product .   
2. Use feedback to effectively demonstrate learning in a variety of ways.   

Learning Priority:  
D. Understanding the fundamental concepts of how to use technology  technology operations .  

I�ndicator s  for grades 9-12:  
1. Understand the fundamental use of technology tools to embrace creativity,  
communication, collaboration, and critical thinking.   
2. Choose and effectively troubleshoot technology tools to suit purpose.   
3. Transfer and extend the knowledge of existing technology to explore new  
technologies.  

Standard:  
EL2. Apply the fundamental concepts of technology operations and demonstrate the ability to choose,  
use, and/or troubleshoot current technologies.  

Learning Priority:  
A. Demonstrate learning with the use of technology.  

I�ndicator s  for grades 9-12:  
1. Select appropriate digital resources to develop, implement and/or evaluate  
communication with an authentic audience.  

Learning Priority:  
B. Apply functions and concepts of technology operations; demonstrate the ability to choose,  
use and troubleshoot current technologies.  

I�ndicator s  for grades 9-12:  
1. Choose efficient functions and concepts appropriate to their task and purpose.  
2. Apply an understanding of devices to troubleshoot current technology and adjust for  
future events.  

Learning Priority:  
C. Transfer knowledge to emerging technology.  

I�ndicator s  for grades 9-12:  
1. Apply and adapt knowledge of existing technology to the innovative  
redefinition-based use of new technologies.  
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Concept: �Digital Citizen  (DC   
Competency: �Students manage their digital identity in a safe, positive, and proactive way.  

  

Standard:  
DC1. Recognize the rights, responsibilities and opportunities of living, learning and working in an  
interconnected digital world; act and model in ways that are safe, legal and ethical.  

Learning Priority:  
A. Cultivate and manage your digital identity and reputation, and be aware of the permanence  
of your actions in the digital world.  

I�ndicator s  for grades 9-12:  
1. Actively develop and maintain a positive, authentic digital identity and presence.  
2. Comprehend the permanence of actions in the digital world and their potential  
visibility to future employers, colleagues and social relations.  

Learning Priority:  
B. Engage in positive, safe, legal and ethical behavior when using technology, including social  
interactions online or when using networked devices.  

I�ndicator s  for grades 9-12:  
1. Make responsible decisions based on ethical standards, positive social behavior and  
the safety of oneself and others when interacting and collaborating in a digital world.  
2. Understand the mental and legal ramifications of cyber bullying and harassment;  
employ strategies to avoid and/or combat cyberbullying and harassment.  

Learning Priority:  
C. Manage personal data to maintain digital privacy and/or security, and be aware of  
data-collection technology used to track your navigation online.  

I�ndicator s  for grades 9-12:  
1. Think critically about the information shared in an online environment in order to  
keep sensitive personal information safe and secure.  
2. Comprehend the presence and ramifications of online data collection and how it is  
used to track online navigation and influence consumer decisions.  

Standard:  
DC2. Demonstrate an understanding of and respect for the rights and obligations of using and sharing  
intellectual property.  

Learning Priority:  
A. Use information, media and digital resources in a responsible manner.  

I�ndicator s  for grades 9-12:  
1. Understand the need for, and comply with, acceptable user policies and  
agreements.  
2. Make responsible decisions in the use of information, media, social media and other  
digital resources in accordance with acceptable user policies and agreements.  

Learning Priority:  
B. Respect intellectual property rights.  
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I�ndicator s  for grades 9-12:  
1. Respect the importance of intellectual property in encouraging thought, design,  
innovation and/or creation.    
2. Use, share and/or interact with intellectual property in accordance with the rights  
given by the owner of the intellectual property.  

Learning Priority:  
C. Demonstrate an understanding of and respect for the rights and obligations of using and  
sharing intellectual property.  

I�ndicator s  for grades 9-12:  
1. Apply understanding of "fair use" and copyright laws when sharing the intellectual  
property of others, as well as, when producing new intellectual property.  
2. Seek permission and properly cite the usage of the intellectual property of others.  

  

  
  
  
  

  

Concept: �Knowledge Constructor  (KC   
Competency: Students use various digital tools to find information and make meaning.  

Standard:  
KC1. Students critically curate a variety of resources using digital tools to construct knowledge.  

Learning Priority:  
A. Plan and employ effective research strategies to locate information and other resources for  
their intellectual or creative pursuits.  

I�ndicator s  for grades 9-12:  
1. Utilize a variety of digital resources effectively and safely by applying a variety of  
search strategies  ex.: filtering searches, advanced settings/tools, file types,  
database/source selection .  
2. Plan and use multiple research strategies to locate information from digital  
resources for a variety of purposes.  

Learning Priority:  
B. Evaluate the accuracy, perspective, credibility and relevance of information, media, data or  
other resources.  

I�ndicator s  for grades 9-12:  
1. Evaluate digital sources for accuracy of information; compare and consider the  
perspectives of the sources; determine usefulness, and assess the credibility of the  
sources.  

Learning Priority:  
C. Curate information from digital resources using a variety of tools and methods to create  
collections of artifacts that demonstrate meaningful connections or conclusions.  
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I�ndicator s  for grades 9-12:  
1. Use multiple digital tools to select, organize, and communicate information from  
digital sources.  
2. Utilize digital tools to communicate information in real world applications, to address  
or solve a problem, or to make meaningful connections.  

Standard:  
KC2. Produce creative artifacts and make meaningful learning experiences from curated knowledge for  
themselves and others.  

Learning Priority:  
A. Produce creative artifacts.  

I�ndicator s  for grades 9-12:  
1. Choose and use digital tools to create products that exhibit choice and creativity.  
2. Create products independently and collaboratively that incorporate creative  
elements, and communicate to multiple audiences.  

Learning Priority:  
B. Build knowledge by actively exploring real-world issues and problems, developing ideas and  
theories and pursuing answers and solutions.  

I�ndicator s  for grades 9-12:  
1. Select and use digital tools to create products that demonstrate meaningful  
connections or conclusions.  
2. Create products independently and collaboratively that explore real-world issues and  
problems and engage in discussion around current issues.  

  
  
  
  
  

Concept: �Innovative Designer  (ID   
Competency: Students use a variety of technologies to design and create.  

  

Standard:  
ID1. Use a variety of technologies to identify and solve authentic real-world problems.  

Learning Priority:  
A. Find authentic real-world problems in local and global contexts.  

I�ndicator s  for grades 9-12:  
1. Use a variety of technologies to independently identify real-world problems in the  
local and global community.  

Learning Priority:  
B. Exhibit a tolerance for ambiguity, perseverance and the capacity to work with open-ended  
problems.  
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I�ndicator s  for grades 9-12:  
1. Use a variety of technologies to independently demonstrate perseverance when  
dealing with ambiguous and open-ended problems.  

Standard:  
ID2. Use a variety of technologies within a design process to create new, useful and imaginative  
solutions.  

Learning Priority:  
A. Know and use a deliberate design process for generating ideas, testing theories, creating  
innovative artifacts or solving authentic problems.  

I�ndicator s  for grades 9-12:  
1. Self-select and use a variety of digital tools within a deliberate process for  
generating ideas, researching, and testing ideas for solving problems or creating  
original products that demonstrate understanding.  

Learning Priority:  
B. Select and use digital tools to plan and manage a design process that considers design  
constraints and calculated risks.  

I�ndicator s  for grades 9-12:  
1. Self-select and use appropriate digital tools to manage work and create original  
products that take into consideration project constraints, obstacles and outcomes.  

Learning Priority:  
C. Develop, test and refine prototypes as part of a cyclical design process.  

I�ndicator s  for grades 9-12:  
1. Select and use a variety of digital tools to aid in working collaboratively or  
independently to create, test and refine prototypes, drafts and concepts based on  
self-initiated feedback and reflection in design cycles.  

  
  
  

Concept: �Computational Thinker  (CT   
Competency: Students understand sequences and use them to develop solutions to problems.  

  

Standard:  
CT1. Develop and employ strategies for understanding and solving problems in ways that leverage the  
power of technological methods to develop and test solutions.  

Learning Priority:  
A. Formulate problem definitions suited for technology-assisted methods such as data analysis,  
abstract models and algorithmic thinking in exploring and finding solutions.  

I�ndicator s  for grades 9-12:  
1. Precisely define a problem and develop a solution using digital tools, conducting  
data analysis, abstract models, and algorithmic thinking.  
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Learning Priority:  
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.  

I�ndicator s  for grades 9-12:  
1. Use digital tool s  to effectively collect, organize, and manipulate data to test, verify,  
and present possible solutions to a problem.  

Learning Priority:  
C. Break problems into component parts, extract key information, and develop descriptive  
models to understand complex systems or facilitate problem-solving.  

I�ndicator s  for grades 9-12:  
1. Evaluate the problem-solving process to deconstruct data and information to  
develop effective solutions to real-world problems.  

Learning Priority:  
D. Understand how automation works and use algorithmic thinking to develop a sequence of  
steps to create and test automated solutions.  

I�ndicator s  for grades 9-12:  
1. Demonstrate their understanding of automation and logic to develop a process to  
create and verify automated solutions.  

Standard:  
CT2. Apply strategies for understanding and solving problems by using technological methods to  
develop and test solutions.  

Learning Priority:  
A.  Use resources to collect, analyze, and represent data.  

I�ndicator s  for grades 9-12:  
1. Use digital tools to collect relevant data, conduct analysis, and prepare data for  
presentation to facilitate problem-solving and decision-making.  

Learning Priority:  
B.  Deconstruct components to understand systems and facilitate problem-solving.  

I�ndicator s  for grades 9-12:  
1. Use technology-assisted methods to more easily identify key information by  
breaking down data to facilitate problem-solving.  

Learning Priority:  
C.  Create and test automated solutions.  

I�ndicator s  for grades 9-12:  
1. Use digital tools and algorithmic thinking to develop automated systems to test  
solutions.  
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Concept: �Creative Communicator  (CC   

Competency: Students communicate clearly and express themselves with a variety of digital tools.  
  

Standard:  
CC1. Communicate clearly and express themselves creatively for a variety of purposes using the  
platforms, tools, styles, formats and digital media appropriate to their goals, audience and task.  

Learning Priority:  
A. Choose the appropriate platforms and tools for meeting the desired objectives of their  
creation or communication.   

I�ndicator s  for grades 9-12:  
1. Evaluate and determine appropriate platforms and digital tools to create or share  
digital content with an authentic audience for a desired purpose.  

Learning Priority:  
B. Create original works or responsibly repurpose and/or remix digital resources into new  
creations.  

I�ndicator s  for grades 9-12:  
1. Create work for an authentic audience and desired purpose that reflects a  
responsible repurposing of digital media or resources.  

Learning Priority:  
C. Communicate complex ideas clearly and effectively by creating or using a variety of digital  
objects such as visualizations, models or simulations.  

I�ndicator s  for grades 9-12:  
1. Analyze and communicate complex ideas, data, or solutions to an authentic  
audience for a desired purpose using digital tools.  

Standard:  
CC2. Publish and present content customized for their audience s , purpose, and task.  

Learning Priority:  
A. Publish and present content that customizes the message and medium for their intended  
audiences.  

I�ndicator s  for grades 9-12:  
1. Present an idea or creative work that expresses ideas or content that is published  
for a range of authentic audiences outside of the classroom.  
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Concept: �Global Collaborator  (GC   
Competency: Students use digital tools to connect with learners inside and outside of their classroom.  

  

Standard:  
GC1. Use digital tools to broaden their perspectives and enrich their learning by collaborating with  
others and working effectively in teams locally and globally.  

Learning Priority:  
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.  

I�ndicator s  for grades 9-12:  
1. Evaluate and use digital collaboration tools to connect with others from a variety of  
local and global backgrounds/cultures in order to exchange ideas, develop an  
understanding of diverse perspectives and encourage learning.  

Learning Priority:  
B. Contribute constructively to project teams, assuming various roles and responsibilities to  
work effectively toward a common goal.  

I�ndicator s  for grades 9-12:  
1. Use digital tools to contribute to a project team, determine their role and  
responsibility within the group and work toward a common goal or a solution to a  
problem.  

Learning Priority:  
C. Contribute to the exchange of ideas within and beyond the learning community.  

I�ndicator s  for grades 9-12:  
1. Select digital tools to share and exchange interests, ideas and experiences with  
others from within and beyond the local learning community.  

Standard:  
GC2. Use digital tools to connect with a global network of learners and engage with issues that impact  
local and global communities.  

Learning Priority:  
A. Use collaborative technologies to work with others, including peers, experts or community  
members, to examine issues and problems from multiple viewpoints.  

I�ndicator s  for grades 9-12:  
1. Use collaborative technologies to work with others  peers, experts, community  
members  to gain knowledge about issues through various perspectives and opinions  
and to find solutions for social change.  

Learning Priority:  
B. Explore local and global issues and use collaborative technologies to work with others to  
investigate solutions.  

I�ndicator s  for grades 9-12:  
1. Explore and analyze local and global issues and use collaborative digital tools to  
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investigate, develop a plan and recommend solutions.  
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Appendix A: Connection to Graduation  
  

Technology Connected Grad-Requirement    
704 KAR 3:305   

  
On April 5, 2019, Kentucky s minimum high school graduation requirements became law, �704  
KAR 3:305�. One of the stated requirements is centered on a students’ demonstrated  
performance-based competency in technology prior to graduating.    
  
Key Points:  

● The KAS for Technology assists in defining competencies.    
● KY Academic Standards for Technology  i.e. Technology Standards  are required for  

ALL students  via min. Grad requirements , per 704 KAR 3:305.  Whereas CS Standards  
are elective.  

● Technology Standards are very broad.  Whereas CS Standards are targeted and very  
specific.    

● Modern Technology standards have a completely different focus than early technology  
standards. New Technology Standards have modernized how we think about these skills  
and have evolved over time.   

● Our Regulation modernization needs to reflect this evolution.  
  

  

  
  
  
  
Requirement:� � Demonstrated performance-based competency in technology   
This was progressive at the time it was first initiated - and still is.  However, with updated  

definitions of technology competencies, clearly articulated and modern definitions of ways to  
“demonstrate” are needed.   
   
Guidance: � �Successfully demonstrate performance-based competency in transformative  
learning with� � � � technology as defined by the Kentucky Academic Standards for Technology.  In  
order to award-successful performance-based competencies, districts  and schools  must  
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establish a policy for student demonstration in performance-based competency in technology  
that:  

● provides procedures for developing successful demonstrations of performance-based  
technology competency awards  

● identifies successful performance descriptors and/or demonstrations of transformative  
learning with technology  

● establishes evaluation and reporting procedures    
● addresses content standards as addressed in �Kentucky Academic Standards for  

Technology  
● identifies the extent  if at all  to which integration of performance-based competency in  

technology is embedded in other content area competency demonstrations.  
● allows students to demonstrate competency and earn credit for learning acquired outside  

of school or in prior learning experiences  
● allows students to pursue work-based learning experiences through internships,  

externships, apprenticeships, cooperative learning experiences and other learning  
experiences in the school and community   

● allows for students meeting computer science standards to be considered as successful  
in meeting the demonstration of performance-based competency in technology.  

Performance-based competency in technology may be awarded for courses, credits, or  
programs with the following characteristics:  

● technology standards-based student technology leadership program s , work-based  
learning experiences including internship, cooperative-learning experience,  
technology-related CTE pathway completion  including relevant certifications ,  
technology-related apprenticeship, or other supervised learning experiences in the  
school and the community where learning with technology is demonstrated.  

● technology standards-based portfolios, a collection of shared student-created digital  
products that demonstrate performance-based competency in technology  
transformative learning with technology , including 8th grade, senior year or capstone  

projects  
● course work and/or structured content that leads to demonstration and performance of  

learning competencies in technology  
○ technology standards-based online or other technology-mediated courses  
○ technology standards-based dual credit or other equivalency courses  
○ technology standards-based recognized certifications  
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Appendix B: Writing and Review Committees  
The writing team, composed of current teachers and education professionals, represented both  
rural and urban settings – including representation from large, medium and small districts from  
all regions of the state. While these teachers taught a variety of courses and grade levels  
throughout their careers, the selected committee members were currently teaching or leading  
areas related to the standards development process. Additionally, the selected writers served  
in many roles in their schools, technology community and a wide variety of professional  
organizations. To ensure fidelity to the standards, the writing committee provided feedback at  
all stages of the development process. The writing and review committee members listed  
below represented Kentucky’s best as evidenced by their countless qualifications.  
  

Writing Team Members  
Terri Stice, Green River Regional Education Cooperative  

Dianna Wolf, Bowling Green Independent Schools  
Benjamin Thompson, Scott County Schools  
Stacey Spears, Greenup County Schools  
Amanda Ball, Jackson County Schools  
Ashley Judd, Jackson County Schools  
Lisa Salyer, Johnson County Schools  

Jeannie Justice, Morehead State University  
Bobbi Brumfield, Greenup County Schools  

Jennifer Emberton, Simpson County Schools  
Sarah Antle, Adair County Schools  

Stella Pollard, Franklin County Schools  
Adrienne Custer, Graves County Schools  

Jennifer Gream, Mayfield Independent Schools  
Danna Pearsall, Washington County Schools  

Amos Hall, Jefferson County Schools  
Whitney York, Murray Independent Schools  

Heidi Neltner, Fort Thomas Independent Schools  
Brandon Blackburn, Pikeville Independent Schools  

Stephanie Hendrith, Murray State University  
Joe Beers, Jessamine County Schools  

  
  

Oversight and Feedback Team Members  
Stephanie Younger, Pike County Schools  

Sherri Meier, Oldham County Schools  
Dee Dee Webb, Grayson County Schools  

Steve Swan, University of Louisville  
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Sean Jackson, Mason County Schools  
Mechelle Gattis, Graves County Schools  

Marshall Jenkins, Morehead State University  
Kevin Mayleben, Campbell County Schools  

Gerry Swan, University of Kentucky  
Matthew Constant, Owensboro Independent Schools  
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Appendix C: Standards Progression Chart  
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SURIHVVLRQDOV��DXWKRUV
 �EORJV�� 

3DUWLFLSDWH�LQ�H[SORUDWLRQV�WKDW�VXSSRUW� 
LGHQWLI\LQJ�DQG�EXLOGLQJ�D�QHWZRUN� �H[��� 
H[SHUW�YLGHR�FKDQQHOV��YLGHR�FRQIHUHQFLQJ� 
ZLWK�SURIHVVLRQDOV��DXWKRUV
 �EORJV��XQLTXH�WR� 
RQH
 V�RZQ�LQWHUHVWV�QHHGV�WR�VXSSRUW�WKH� 
OHDUQLQJ�SURFHVV� 

&ROODERUDWH�ZLWK�D�QHWZRUN�RI�VHOI�VHOHFWHG� 
JOREDO�SDUWQHUV� �H[���VWXGHQWV��WHDFKHUV�� 
SURIHVVLRQDOV��DQG�WKH�JOREDO�FRPPXQLW\��WR� 
FXVWRPL]H�DQG�VXSSRUW�WKH�LQGLYLGXDO� 
OHDUQLQJ�SURFHVV�� 

�,QLWLDWH�FROODERUDWLRQ�ZLWK�D�QHWZRUN�RI� 
JOREDO�SDUWQHUV� �H[���VWXGHQWV��WHDFKHUV�� 
SURIHVVLRQDOV��RU�WKH�JOREDO�FRPPXQLW\��WR� 
VXSSRUW�DQG�HQKDQFH�WKH�OHDUQLQJ�SURFHVV� 

&��8VH� 
WHFKQRORJ\�WR� 
VHHN�IHHGEDFN� 
WKDW�LQIRUPV� 
DQG�LPSURYHV� 
WKHLU�SUDFWLFH� 

DQG�WR� 
GHPRQVWUDWH� 

WKHLU�OHDUQLQJ�LQ� 
D�YDULHW\�RI� 

ZD\V� 

(/��&�� 

5HFRJQL]H�DQG�XVH�WHFKQRORJ\�WR�VHHN� 
IHHGEDFN�DV�D�YDOXHG�FRPSRQHQW�RI�WKH� 
OHDUQLQJ�SURFHVV� 

6HHN�IHHGEDFN�WKDW�LQIRUPV�DQG�LPSURYHV� 
OHDUQLQJ� �H[���6WXGHQWV�VHHN�IHHGEDFN�IURP� 
WHDFKHUV�DQG�SHHUV�GXULQJ�WKH�GLJLWDO�ZULWLQJ� 
SURFHVV�� 

6HHN�IHHGEDFN�IURP�DQ�DXWKHQWLF�DXGLHQFH� 
DQG�IURP�IHDWXUHV�HPEHGGHG�LQ�GLJLWDO�WRROV� 
�H[���VKDUH�GRFXPHQWV�ZLWK�WHDFKHUV�DQG� 
SHHUV�DVNLQJ�IRU�IHHGEDFN�RQ�ZULWLQJ�� 

6HHN�IHHGEDFN�LQGHSHQGHQWO\�WKURXJK�WKH� 
XVH�RI�WHFKQRORJ\� �H[���XVH�YLGHR�FKDW�WR� 
VKDUH�DQG�UHIOHFW�XSRQ�D�OHDUQLQJ�SURFHVV� 
RU�SURGXFW ��� 

(/��&�� 

8VH�IHHGEDFN�WR�LPSURYH�WKH�GHPRQVWUDWLRQ� 
RI�OHDUQLQJ� �H[���VWXGHQW�XVHV�LQWHUDFWLYH� 
VRIWZDUH�ZLWK�LPPHGLDWH�IHHGEDFN�WR�JXLGH� 
WKHLU�SHUIRUPDQFH�� 

8VH�IHHGEDFN�WR�LPSURYH�SURGXFWV�WKDW� 
GHPRQVWUDWH�OHDUQLQJ�LQ�D�YDULHW\�RI�ZD\V�� 

8VH�IHHGEDFN�WR�DQDO\]H�GDWD�DQG�PDNH� 
OHDUQLQJ�DGMXVWPHQWV�EDVHG�RQ�WKH� 
IHHGEDFN� 

8VH�IHHGEDFN�WR�HIIHFWLYHO\�GHPRQVWUDWH� 
OHDUQLQJ�LQ�D�YDULHW\�RI�ZD\V�� 

'�� 
8QGHUVWDQGLQJ� 

WKH� 
IXQGDPHQWDO� 
FRQFHSWV�RI� 
KRZ�WR�XVH� 
WHFKQRORJ\� 
�WHFKQRORJ\� 
RSHUDWLRQV�� 

(/��'�� 

([SORUH�D�YDULHW\�RI�GLJLWDO�WRROV�DQG� 
GLVFRYHU�KRZ�WKH\�ZRUN�EDVHG�RQ� 
IXQGDPHQWDO�FRQFHSWV�RI�WHFKQRORJ\� 
RSHUDWLRQV� �H[���D�VWXGHQW�OHDUQV�KRZ�WR� 
WXUQ�WKH�DXGLR�XS�GRZQ��KRZ�WR�RSHQ��VDYH�� 
FORVH�ILOHV�� 

([SORUH�DQG�VHOHFW�GLJLWDO�WRROV�WKDW�VXSSRUW� 
OHDUQLQJ�LQ�GLIIHUHQW�FRQWH[WV� �H[���D�VWXGHQW� 
FKRRVHV�D�WRRO�WR�FROOHFW�GDWD�DQG�WKHQ� 
FUHDWHV�D�JUDSKLFDO�GLVSOD\�RI�WKH�GDWD� 
XVLQJ�D�GLJLWDO�WRRO�RI�WKHLU�FKRLFH�� 

8QGHUVWDQG�WKH�IXQGDPHQWDO�XVH�RI� 
WHFKQRORJ\�WRROV�WR�FRQVLGHU�KRZ�WR�XVH� 
WHFKQRORJ\�WR��SURPRWH�FUHDWLYLW\�� 
FRPPXQLFDWLRQ��FROODERUDWLRQ��DQG�FULWLFDO� 
WKLQNLQJ�� 

8QGHUVWDQG�WKH�IXQGDPHQWDO�XVH�RI� 
WHFKQRORJ\�WRROV�WR�HPEUDFH�FUHDWLYLW\�� 
FRPPXQLFDWLRQ��FROODERUDWLRQ��DQG�FULWLFDO� 
WKLQNLQJ�� 

(/��'�� 

7UDQVIHU�FRQFHSWXDO�NQRZOHGJH�RI� 
WHFKQRORJ\�RSHUDWLRQV�LQ�PXOWLSOH�FRQWH[WV�� 
ZLWK�JXLGDQFH�DQG�VXSSRUW� �H[���$�VWXGHQW� 
KDV�OHDUQHG�WR�XVH�D�VPDUWSKRQH��DQG�WKH\� 
XVH�ZKDW�WKH\�NQRZ�DERXW�VPDUWSKRQHV�WR� 
XVH�D�GLIIHUHQW�GHYLFH���� 

7UDQVIHU�FRQFHSWXDO�NQRZOHGJH�RI� 
WHFKQRORJ\�RSHUDWLRQV�WR�PXOWLSOH�FRQWH[WV���� 

&KRRVH�DQG�WURXEOHVKRRW�WHFKQRORJ\�WRROV� 
WR�VXLW�SXUSRVH� 

&KRRVH�DQG�HIIHFWLYHO\�WURXEOHVKRRW� 
WHFKQRORJ\�WRROV�WR�VXLW�SXUSRVH�� 

(/��'�� 
7UDQVIHU�NQRZOHGJH�RI�IXQGDPHQWDO� 
FRQFHSWV�RI�WHFKQRORJ\�RSHUDWLRQV�WR� 
WURXEOHVKRRW�EDVLF�WHFKQRORJ\�RSHUDWLRQV� 

7UDQVIHU�WKH�NQRZOHGJH�RI�H[LVWLQJ� 
WHFKQRORJ\�WR�H[SORUH�QHZ�WHFKQRORJLHV� 

7UDQVIHU�DQG�H[WHQG�WKH�NQRZOHGJH�RI� 
H[LVWLQJ�WHFKQRORJ\�WR�H[SORUH�QHZ� 
WHFKQRORJLHV� 

��� 
$SSOLFDWLRQ�� 
$SSO\�WKH� 

IXQGDPHQWDO� 
FRQFHSWV�RI� 
WHFKQRORJ\� 

RSHUDWLRQV�DQG� 
GHPRQVWUDWH� 
WKH�DELOLW\�WR� 
FKRRVH��XVH�� 

DQG�RU� 
WURXEOHVKRRW� 
FXUUHQW� 

WHFKQRORJLHV� 

$�� 
'HPRQVWUDWH� 
OHDUQLQJ�ZLWK� 
WKH�XVH�RI� 
WHFKQRORJ\� 

(/��$�� 
8VH�DJH�DSSURSULDWH�GLJLWDO�UHVRXUFHV�WR� 
SURGXFH�DQG�SXEOLVK�LQIRUPDWLRQ� 

,GHQWLI\�DJH�DSSURSULDWH�GLJLWDO�WRROV�WR� 
SURGXFH�DQG�SXEOLVK�LQIRUPDWLRQ�IRU�DQ� 
LGHQWLILHG�WDUJHW�DXGLHQFH� 

(YDOXDWH�HIIHFWLYHQHVV�RI�GLIIHUHQW�GLJLWDO� 
WRROV�WR�FRPPXQLFDWH�LQIRUPDWLRQ�ZLWK� 
PXOWLSOH�DXGLHQFHV� 

6HOHFW�DSSURSULDWH�GLJLWDO�UHVRXUFHV�WR� 
GHYHORS��LPSOHPHQW�DQG�RU�HYDOXDWH� 
FRPPXQLFDWLRQ�ZLWK�DQ�DXWKHQWLF�DXGLHQFH� 

(/��$�� 

'HPRQVWUDWH�EDVLF�DELOLW\�WR�FRPPXQLFDWH�D� 
PHVVDJH�ZLWK�GLJLWDO�LQSXW�VWUDWHJLHV� �H[��� 
W\SLQJ�NH\ERDUGLQJ��YRLFH�WR�WH[W��YLGHR�RU� 

DXGLR��LPDJHV�� 

'HPRQVWUDWH�HIILFLHQW�DELOLW\�WR� 
FRPPXQLFDWH�D�PHVVDJH�ZLWK�GLJLWDO�LQSXW� 
VWUDWHJLHV� �H[���W\SLQJ�NH\ERDUGLQJ��YRLFH�WR� 
WH[W��YLGHR�RU�DXGLR�� 

%��$SSO\� 
IXQFWLRQV�DQG� 
FRQFHSWV�RI� 
WHFKQRORJ\� 
RSHUDWLRQV�� 
GHPRQVWUDWH� 
WKH�DELOLW\�WR� 
FKRRVH��XVH� 

DQG� 
WURXEOHVKRRW� 
FXUUHQW� 

WHFKQRORJLHV� 

(/��%�� &KRRVH�WHFKQRORJ\�DSSURSULDWH�WR�WDVN�DQG� 
SXUSRVH��ZLWK�JXLGDQFH�DQG�VXSSRUW� 

&KRRVH�WHFKQRORJ\�DSSURSULDWH�WR�WKHLU�WDVN� 
DQG�SXUSRVH� 

&KRRVH�IXQFWLRQV�DQG�RSHUDWLRQV� 
DSSURSULDWH�WR�WKHLU�WDVN�DQG�SXUSRVH� 

&KRRVH�HIILFLHQW�IXQFWLRQV�DQG�FRQFHSWV� 
DSSURSULDWH�WR�WKHLU�WDVN�DQG�SXUSRVH� 

(/��%�� 

$SSO\�DQ�XQGHUVWDQGLQJ�RI�GHYLFHV�WR� 
WURXEOHVKRRW�FXUUHQW�WHFKQRORJ\�DQG�DGMXVW� 
IRU�IXWXUH�HYHQWV� 

&��7UDQVIHU� 
NQRZOHGJH�WR� 
HPHUJLQJ� 
WHFKQRORJ\� 

(/��&�� 

$SSO\�DQG�DGDSW�NQRZOHGJH�RI�H[LVWLQJ� 
WHFKQRORJ\�WR�WKH�VXEVWLWXWLRQ�EDVHG�XVH�RI� 
QHZ�WHFKQRORJLHV�� 

$SSO\�DQG�DGDSW�NQRZOHGJH�RI�H[LVWLQJ� 
WHFKQRORJ\�WR�WKH�DXJPHQWDWLYH�XVH�RI�QHZ� 
WHFKQRORJLHV�� 

$SSO\�DQG�DGDSW�NQRZOHGJH�RI�H[LVWLQJ� 
WHFKQRORJ\�WR�WKH�PRGLILFDWLRQ�EDVHG�XVH�RI� 
QHZ�WHFKQRORJLHV�� 

$SSO\�DQG�DGDSW�NQRZOHGJH�RI�H[LVWLQJ� 
WHFKQRORJ\�WR�WKH�LQQRYDWLYH�UHGHILQLWLRQ� 
EDVHG�XVH�RI�QHZ�WHFKQRORJLHV� 
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���7OMPP��� 
'SRGITX� 

(IZIPSTQIRX� 
6IGSKRM^I�XLI� 

VMKLXW�� 
VIWTSRWMFMPMXMIW� 

ERH� 
STTSVXYRMXMIW� 

SJ�PMZMRK�� 
PIEVRMRK�ERH� 
[SVOMRK�MR�ER� 
MRXIVGSRRIGXIH� 
HMKMXEP�[SVPH�� 
EGX�ERH�QSHIP� 
MR�[E]W�XLEX� 
EVI�WEJI��PIKEP� 
ERH�IXLMGEP� 

%��'YPXMZEXI� 
ERH�QEREKI� 
]SYV�HMKMXEP� 
MHIRXMX]�ERH� 

VITYXEXMSR��ERH� 
FI�E[EVI�SJ�XLI� 
TIVQERIRGI�SJ� 
]SYV�EGXMSRW�MR� 
XLI�HMKMXEP� 
[SVPH� 

'&��$�� 

8QGHUVWDQG�ZKDW�LW�PHDQV�WR�EH�D�SRVLWLYH� 
LQIOXHQFH�RIIOLQH�DQG�KRZ�WKDW�FRXOG�UHODWH� 
WR�EHLQJ�SRVLWLYH�RQOLQH� 

0RGHO�SRVLWLYH�EHKDYLRUV�LQ�RQOLQH� 
FRPPXQLFDWLRQV�DW�VFKRRO�DQG�XQGHUVWDQG� 
KRZ�WR�DSSO\�WKRVH�EHKDYLRUV�WR�RQOLQH� 
DFWLYLWLHV�RXWVLGH�RI�VFKRRO� 

5HFRJQL]H�EHKDYLRUV��KDELWV��DQG�DFWLRQV� 
WKDW�FUHDWH��PDLQWDLQ��DQG�LQIOXHQFH�ERWK� 
SRVLWLYH�DQG�QHJDWLYH�GLJLWDO�LGHQWLWLHV�� 
UHSXWDWLRQV��DQG�IRRWSULQWV�LQ�WKH�GLJLWDO� 
ZRUOG�� 

$FWLYHO\�GHYHORS�DQG�PDLQWDLQ�D�SRVLWLYH�� 
DXWKHQWLF�GLJLWDO�LGHQWLW\�DQG�SUHVHQFH� 

'&��$�� 

6KRZ�DZDUHQHVV�WKDW�ZKHQ�VRPHWKLQJ�LV� 
SXW�RQ�WKH�LQWHUQHW� �ZHEVLWHV��VRFLDO�PHGLD�� 
DSSV��LW�FDQ�OHDYH�D�WUDLO�RQOLQH� �GLJLWDO� 
IRRWSULQW � 

6KRZ�DZDUHQHVV�DQG�XQGHUVWDQG�WKH\�DUH� 
FUHDWLQJ�D�GLJLWDO�IRRWSULQW��DQG�FDQ�LGHQWLI\� 
SRVLWLYH�DQG�QHJDWLYH�RQOLQH�DFWLYLW\� 

%XLOG�DZDUHQHVV�RI�SXEOLF�DQG�SHUPDQHQW� 
QDWXUH�RI�RQOLQH�DFWLRQV�DQG�WKH�SRVVLEOH� 
SUHVHQW�DQG�IXWXUH�FRQVHTXHQFHV�LQ� 
SHUVRQDO��DFDGHPLF��DQG�SURIHVVLRQDO�OLYHV� 

&RPSUHKHQG�WKH�SHUPDQHQFH�RI�DFWLRQV�LQ� 
WKH�GLJLWDO�ZRUOG�DQG�WKHLU�SRWHQWLDO�YLVLELOLW\� 
WR�IXWXUH�HPSOR\HUV��FROOHDJXHV�DQG�VRFLDO� 
UHODWLRQV� 

&��)RKEKI�MR� 
TSWMXMZI��WEJI�� 
PIKEP�ERH� 
IXLMGEP� 

FILEZMSV�[LIR� 
YWMRK� 

XIGLRSPSK]�� 
MRGPYHMRK�WSGMEP� 
MRXIVEGXMSRW� 

SRPMRI�SV�[LIR� 
YWMRK� 

RIX[SVOIH� 
HIZMGIW� 

'&��%�� 

&KRRVH�DSSURSULDWH�ZHEVLWHV��DQG� 
XQGHUVWDQG�WR�VHHN�KHOS�IURP�D�WUXVWHG� 
DGXOW�ZKHQ�IDFHG�ZLWK�SUREOHPV�RQOLQH� 
UHODWHG�WR�VDIHW\� 

&ROODERUDWH�RQOLQH�ZLWK�SHHUV�DQG� 
HGXFDWRUV�LQ�D�SRVLWLYH�PDQQHU��DQG�EHJLQ� 
WR�UHFRJQL]H�RQOLQH�EHKDYLRUV�FDQ�KDYH� 
SRVLWLYH�RU�QHJDWLYH�FRQVHTXHQFHV� 

5HFRJQL]H�DQG�GHPRQVWUDWH�UHVSRQVLEOH� 
EHKDYLRUV�WKDW�DUH�VDIH��HWKLFDO��DQG�OHJDO� 
DFURVV�D�YDULHW\�RI�GHYLFHV��SODWIRUPV��DQG� 
VHWWLQJV�ZKLOH�FRQVLGHULQJ�SRVVLEOH� 
FRQVHTXHQFHV�IRU�WKHPVHOYHV�DQG�RU� 
RWKHUV����� 

0DNH�UHVSRQVLEOH�GHFLVLRQV�EDVHG�RQ� 
HWKLFDO�VWDQGDUGV��SRVLWLYH�VRFLDO�EHKDYLRU� 
DQG�WKH�VDIHW\�RI�RQHVHOI�DQG�RWKHUV�ZKHQ� 
LQWHUDFWLQJ�DQG�FROODERUDWLQJ�LQ�D�GLJLWDO� 
ZRUOG� 

'&��%�� 

8QGHUVWDQG�WKDW�ZKDW�LV�RQOLQH�KDV�SRVLWLYH� 
DQG�QHJDWLYH�FRQVHTXHQFHV��DQG�UHODWH�WKH� 
XQGHUVWDQGLQJ�WR�EHKDYLRUV�RIIOLQH� 

8QGHUVWDQG�WKDW�GHFLVLRQV�DQG�EHKDYLRUV� 
RQOLQH�FDQ�DIIHFW�RWKHUV�LQ�ERWK�QHJDWLYH� 
DQG�SRVLWLYH�DQG�KXUWIXO�DQG�KHOSIXO�ZD\V� 

8QGHUVWDQG�KRZ�WR�EH�UHVSHFWIXO�WR�RWKHUV� 
RQOLQH�ZKLOH�LQWHUDFWLQJ��FRPPXQLFDWLQJ�� 
DQG�FROODERUDWLQJ�DQG�NQRZ�VWUDWHJLHV�LQ� 
RUGHU�WR�DYRLG�DQG�RU�FRPEDW�F\EHUEXOO\LQJ� 

8QGHUVWDQG�WKH�PHQWDO�DQG�OHJDO� 
UDPLILFDWLRQV�RI�F\EHU�EXOO\LQJ�DQG� 
KDUDVVPHQW��HPSOR\�VWUDWHJLHV�WR�DYRLG� 
DQG�RU�FRPEDW�F\EHUEXOO\LQJ�DQG� 
KDUDVVPHQW� 

'��1EREKI� 
XLIMV�TIVWSREP� 

HEXE�XS� 
QEMRXEMR�HMKMXEP� 

'&��&�� 

8QGHUVWDQG�XVHUQDPHV�DQG�SDVVZRUGV�� 
DQG�XQGHUVWDQG�ZK\�WKHVH�DUH�QRW�VKDUHG� 
ZLWK�RWKHUV� 

&UHDWH�DQG�NQRZ�XVHUQDPHV�DQG� 
SDVVZRUGV��DQG�XQGHUVWDQG�ZK\�WKHVH�DQG� 
RWKHU�SHUVRQDO�LQIRUPDWLRQ�DUH�QRW�VKDUHG� 
ZLWK�RWKHUV�RQOLQH�DQG�RIIOLQH� 

'LVWLQJXLVK�EHWZHHQ�LQIRUPDWLRQ�WKDW�LV� 
SXEOLF�DQG�SHUVRQDO�SULYDWH�DQG�GHYHORS� 
DQG�XWLOL]H�VWUDWHJLHV�WR�VHFXUH�DQG�SURWHFW� 
SHUVRQDO�SULYDWH�GDWD�DQG�XVHU�DFFRXQWV� 

7KLQN�FULWLFDOO\�DERXW�WKH�LQIRUPDWLRQ�VKDUHG� 
LQ�DQ�RQOLQH�HQYLURQPHQW�LQ�RUGHU�WR�NHHS� 
VHQVLWLYH�SHUVRQDO�LQIRUPDWLRQ�VDIH�DQG� 
VHFXUH� 
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H� QEMRXEMR�HMKMXEP� 

TVMZEG]�ERH� 
WIGYVMX]�ERH� 
EVI�E[EVI�SJ� 

HEXE�GSPPIGXMSR� 
XIGLRSPSK]� 
YWIH�XS�XVEGO� 

XLIMV�REZMKEXMSR� 
SRPMRI� 

'&��&�� 

1DYLJDWH�WR�WUXVWHG�ZHEVLWHV�DQG�NQRZ�KRZ� 
WR�VHDUFK�IRU�ZHEVLWHV�LQ�D�VDIH�PDQQHU� 
ZLWK�DZDUHQHVV�WKDW�QRW�DOO�ZHEVLWHV�DUH� 
VDIH� 

6HDUFK�ZHEVLWHV�XQGHUVWDQGLQJ�WKDW�VRPH� 
VLWHV�DUH�QRW�VDIH�ZLWKRXW�DGXOW�SHUPLVVLRQ� 

8QGHUVWDQG�WKDW�GDWD�FROOHFWLRQ�WHFKQRORJ\� 
LV�XVHG�WR�WUDFN�RQOLQH�QDYLJDWLRQ�DQG� 
UHFRJQL]H�DQG�DYRLG�RQOLQH�VFDPV�DQG� 
SKLVKLQJ� 

&RPSUHKHQG�WKH�SUHVHQFH�DQG� 
UDPLILFDWLRQV�RI�RQOLQH�GDWD�FROOHFWLRQ�DQG� 
KRZ�LW�LV�XVHG�WR�WUDFN�RQOLQH�QDYLJDWLRQ�DQG� 
LQIOXHQFH�FRQVXPHU�GHFLVLRQV� 

���$SSOLFDWLRQ�� 
'HPRQVWUDWH� 

DQ� 
XQGHUVWDQGLQJ� 
RI�DQG�UHVSHFW� 
IRU�WKH�ULJKWV� 

DQG�REOLJDWLRQV� 
RI�XVLQJ�DQG� 
VKDULQJ� 

LQWHOOHFWXDO� 
SURSHUW\� 

$��8VH� 
LQIRUPDWLRQ�� 
PHGLD�DQG� 
GLJLWDO� 

UHVRXUFHV�LQ�D� 
UHVSRQVLEOH� 
PDQQHU� 

'&��$�� 

,GHQWLI\�DFFHSWDEOH�XVH�RI�LQWHUQHW�DQG�RWKHU� 
GLJLWDO�UHVRXUFHV� 

'HPRQVWUDWH�DFFHSWDEOH�XVH�RI�WKH�LQWHUQHW� 
DQG�LGHQWLI\�DFFHSWDEOH�XVH�RI�VRFLDO�PHGLD� 
DQG�RWKHU�GLJLWDO�PHGLD� 

'HPRQVWUDWH�DFFHSWDEOH�XVH�RI�LQWHUQHW�� 
LQIRUPDWLRQ��PHGLD�DQG�GLJLWDO�UHVRXUFHV�� 
LQFOXGLQJ�VRFLDO�PHGLD�DFFRUGLQJ�WR�XVHU� 
DJUHHPHQWV��SROLFLHV��DQG�ODZV� 

8QGHUVWDQG�WKH�QHHG�IRU��DQG�FRPSO\�ZLWK�� 
DFFHSWDEOH�XVHU�SROLFLHV�DQG�DJUHHPHQWV� 

'&��$�� 

0DNH�UHVSRQVLEOH�GHFLVLRQV�LQ�WKH�XVH�RI� 
LQIRUPDWLRQ��PHGLD��VRFLDO�PHGLD�DQG�RWKHU� 
GLJLWDO�UHVRXUFHV�LQ�DFFRUGDQFH�ZLWK� 
DFFHSWDEOH�XVHU�SROLFLHV�DQG�DJUHHPHQWV� 

%��5HVSHFW� 
LQWHOOHFWXDO� 

SURSHUW\�ULJKWV� 

'&��%�� 

5HFRJQL]H�WKDW�HYHU\RQH�KDV�GLIIHUHQW� 
LGHDV�LQ�FUHDWLQJ�WKHLU�RZQ�ZRUN� �LQWHOOHFWXDO� 
SURSHUW\�� 

9DOXH�RWKHUV
 �LQWHOOHFWXDO�SURSHUW\�E\� 
HQFRXUDJLQJ�RWKHUV� 

5HFRJQL]H�DQG�UHVSHFW�GLIIHUHQW�LQWHOOHFWXDO� 
SURSHUW\�FODVVLILFDWLRQV��LQFOXGLQJ�WKRVH�WKDW� 
DUH�FRS\ULJKWHG��VXEMHFW�WR�IDLU�XVH��SXEOLF� 
GRPDLQ�SURSHUWLHV��DQG�RU�KDYH�FUHDWLYH� 
FRPPRQV�OLFHQVHV� 

5HVSHFW�WKH�LPSRUWDQFH�RI�LQWHOOHFWXDO� 
SURSHUW\�LQ�HQFRXUDJLQJ�WKRXJKW��GHVLJQ�� 
LQQRYDWLRQ�DQG�RU�FUHDWLRQ��� 

'&��%�� 
6KRZ�UHVSHFW�IRU�RWKHUV
 �LQWHOOHFWXDO� 
SURSHUW\�ZLWK�SRVLWLYH�ZRUGV� 

*LYH�SRVLWLYH�DQG�FRQVWUXFWLYH�IHHGEDFN�RQ� 
RWKHUV
 �LQWHOOHFWXDO�SURSHUW\�ZLWK�UHVSHFW� 

8VH��VKDUH�DQG�RU�LQWHUDFW�ZLWK�LQWHOOHFWXDO� 
SURSHUW\�LQ�DFFRUGDQFH�ZLWK�WKH�ULJKWV�JLYHQ� 
E\�WKH�RZQHU�RI�WKH�LQWHOOHFWXDO�SURSHUW\� 

'&��%�� 8QGHUVWDQG�QRW�WR�FRS\�VRPHRQH�HOVH
 V� 
ZRUN� �LQWHOOHFWXDO�SURSHUW\�� 

'&��%�� 

8QGHUVWDQG�WKDW�VRPHRQH�HOVH
 V�FUHDWLRQV� 
IRXQG�RQ�WKH�LQWHUQHW�RU�VKDUHG�LQ�SHUVRQ�� 
FDQQRW�EH�XVHG�ZLWKRXW�SHUPLVVLRQ��DQG�WKH� 
FUHDWRU�VKRXOG�EH�JLYHQ�FUHGLW� 

&�� 
'HPRQVWUDWH� 

DQ� 
XQGHUVWDQGLQJ� 
RI�DQG�UHVSHFW� 
IRU�WKH�ULJKWV� 

DQG�REOLJDWLRQV� 
RI�XVLQJ�DQG� 
VKDULQJ� 

LQWHOOHFWXDO� 
SURSHUW\� 

'&��&�� 

8VH�RWKHUV
 �FUHDWLRQV� �LQWHOOHFWXDO�SURSHUW\�� 
ZLWK�SHUPLVVLRQ� �SXEOLF�GRPDLQ��FUHDWLYH� 
FRPPRQV��RU�FRS\ULJKW�RZQHU
 V� 
SHUPLVVLRQ�� 

5HFRJQL]H�DQG�VHHN�SHUPLVVLRQ�WR�XVH�WKH� 
LQWHOOHFWXDO�SURSHUW\�RI�RWKHUV�DSSURSULDWHO\� 

$SSO\�XQGHUVWDQGLQJ�RI��IDLU�XVH��DQG� 
FRS\ULJKW�ODZV�ZKHQ�VKDULQJ�WKH�LQWHOOHFWXDO� 
SURSHUW\�RI�RWKHUV��DV�ZHOO�DV��ZKHQ� 
SURGXFLQJ�QHZ�LQWHOOHFWXDO�SURSHUW\� 

'&��&�� 

&UHDWH�WKHLU�RZQ�LQWHOOHFWXDO�SURSHUW\�LQ� 
GLJLWDO�SURMHFWV� 

8VH�DQG�VKDUH�WKH�LQWHOOHFWXDO�SURSHUW\�RI� 
RWKHUV�ZLWK�SURSHU�FLWDWLRQ�DQG�DWWULEXWLRQ� 
HOHPHQWV� 

6HHN�SHUPLVVLRQ�DQG�SURSHUO\�FLWH�WKH� 
XVDJH�RI�WKH�LQWHOOHFWXDO�SURSHUW\�RI�RWKHUV� 

.
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���6NLOO��� 
&RQFHSW� 

'HYHORSPHQW�� 
6WXGHQWV� 

FULWLFDOO\�FXUDWH� 
D�YDULHW\�RI� 
UHVRXUFHV� 
XVLQJ�GLJLWDO� 
WRROV�WR� 
FRQVWUXFW� 
NQRZOHGJH� 

$��3ODQ�DQG� 
HPSOR\� 
HIIHFWLYH� 
UHVHDUFK� 

VWUDWHJLHV�WR� 
ORFDWH� 

LQIRUPDWLRQ�DQG� 
RWKHU� 

UHVRXUFHV�IRU� 
WKHLU� 

LQWHOOHFWXDO�RU� 
FUHDWLYH� 
SXUVXLWV� 

.&��$�� 

8VH�EDVLF�NH\ZRUG�VHDUFKHV�WR�ORFDWH� 
LQIRUPDWLRQ�WR�EXLOG�GHHSHU�XQGHUVWDQGLQJ� 
RI�D�VXEMHFW� 

)LOWHU�VHDUFKHV�WR�JDWKHU�VSHFLILF� 
LQIRUPDWLRQ�RQ�D�VXEMHFW�RU�UHVHDUFK�WRSLF� 
�H[���VHDUFKLQJ��IRRG�VRXUFHV�IRU�%HOXJD� 
ZKDOHV��LQVWHDG�RI�VHDUFKLQJ��ZKDOHV��RU� 
�%HOXJD�ZKDOHV� � 

'HPRQVWUDWH�HIIHFWLYH�GLJLWDO�VHDUFK� 
WHFKQLTXHV� �H[���ILOWHULQJ�VHDUFKHV�XVLQJ� 
DGYDQFHG�VHWWLQJV�WRROV��NH\ZRUG�WHUP� 
FKRLFHV��RU�SKDVHV��WR�ORFDWH�LQIRUPDWLRQ�RU� 
RWKHU�UHVRXUFHV�WR�JDWKHU�VSHFLILF� 
LQIRUPDWLRQ�RQ�D�VXEMHFW�RU�UHVHDUFK�WRSLF� 

8WLOL]H�D�YDULHW\�RI�GLJLWDO�UHVRXUFHV� 
HIIHFWLYHO\�DQG�VDIHO\�E\�DSSO\LQJ�D�YDULHW\� 
RI�VHDUFK�VWUDWHJLHV� �H[���ILOWHULQJ�VHDUFKHV�� 
DGYDQFHG�VHWWLQJV�WRROV��ILOH�W\SHV�� 
GDWDEDVH�VRXUFH�VHOHFWLRQ�� 

.&��$�� 

$SSO\�SULQW�UHIHUHQFH�NQRZOHGJH�DQG� 
VWUDWHJLHV�WR�ILQG�DQG�ORFDWH�LQIRUPDWLRQ�LQ� 
GLJLWDO�UHVRXUFHV� 

8VH�D�YDULHW\�RI�GLJLWDO�UHIHUHQFH�UHVRXUFHV� 
�H[���GLJLWDO�HQF\FORSHGLD��GLJLWDO� 
DWODV�PDSV��WR�ORFDWH�LQIRUPDWLRQ�UHODWHG�WR� 
D�UHVHDUFK�WRSLF� 

3UDFWLFH�UHVHDUFK�VWUDWHJLHV�WKDW�RXWOLQH�D� 
SURFHVV�IRU�ORFDWLQJ�LQIRUPDWLRQ�GLJLWDOO\� 
�H[���WRROV�DQG�HIIHFWLYH�VHDUFK�WHFKQLTXHV�� 

3ODQ�DQG�XVH�PXOWLSOH�UHVHDUFK�VWUDWHJLHV�WR� 
ORFDWH�LQIRUPDWLRQ�IURP�GLJLWDO�UHVRXUFHV�IRU� 
D�YDULHW\�RI�SXUSRVHV� 

.&��$�� 
6DWLVI\�FXULRVLW\�E\�H[SORULQJ�DQVZHUV�WR� 
TXHVWLRQV�ZLWK�GLJLWDO�UHVRXUFHV� 

%��(YDOXDWH�WKH� 
DFFXUDF\�� 
SHUVSHFWLYH�� 
FUHGLELOLW\�DQG� 
UHOHYDQFH�RI� 
LQIRUPDWLRQ�� 

PHGLD��GDWD�RU� 
RWKHU� 

UHVRXUFHV� 

.&��%�� 

&ODVVLI\�ZHEVLWHV�LQWR�JHQHUDO�FDWHJRULHV�WR� 
JXLGH�UHOHYDQFH�RI�VHDUFK�UHVXOWV� �H[��� 
HQWHUWDLQPHQW�JDPHV��UHIHUHQFH��OHDUQLQJ�� 

,GHQWLI\�FULWHULD�WR�DQDO\]H�LQIRUPDWLRQ� 
SUHVHQWHG�LQ�D�GLJLWDO�UHVRXUFH�WR�GHWHUPLQH� 
LWV�DFFXUDF\��SHUVSHFWLYH��FUHGLELOLW\��DQG� 
UHOHYDQFH� 

6HOHFW�D�PHWKRG��WRRO��RU�VWUDWHJ\�WR� 
HYDOXDWH�VRXUFH�V��IRU�FUHGLELOLW\��UHOHYDQFH�� 
DXWKRULW\��DFFXUDF\��DQG�SHUVSHFWLYH� 

(YDOXDWH�GLJLWDO�VRXUFHV�IRU�DFFXUDF\�RI� 
LQIRUPDWLRQ��FRPSDUH�DQG�FRQVLGHU�WKH� 
SHUVSHFWLYHV�RI�WKH�VRXUFHV��GHWHUPLQH� 
XVHIXOQHVV��DQG�DVVHVV�WKH�FUHGLELOLW\�RI�WKH� 
VRXUFHV� 

.&��%�� 
&RPSDUH�LQIRUPDWLRQ�RQ�WKH�VDPH�WRSLF� 
DFURVV�PXOWLSOH�GLJLWDO�UHVRXUFHV� 

([SORUH�GLIIHUHQW�PHGLD�W\SHV� �H[��� 
LQIRJUDSKLFV��YLGHRV��JUDSKV��WH[W ��DQG�KRZ� 
WKH\�PLJKW�LQIOXHQFH�DQ�DXGLHQFH� 

$QDO\]H�GLJLWDO�LQIRUPDWLRQ��PHGLD��GDWD�� 
DQG�PDWHULDOV�IRU�FUHGLELOLW\��UHOHYDQFH�� 
DXWKRULW\��DFFXUDF\��DQG�SHUVSHFWLYH� 

.&��%�� 

&RPSDUH�LQIRUPDWLRQ�SUHVHQWHG�DFURVV� 
GLIIHUHQW�GRPDLQ�H[WHQVLRQV� �H[����FRP���QHW�� 
�JRY���HGX��WR�KHOS�HYDOXDWH�DFFXUDF\�� 
SHUVSHFWLYH��FUHGLELOLW\��DQG�UHOHYDQFH�RI� 
LQIRUPDWLRQ� 

&��&XUDWH� 
LQIRUPDWLRQ� 
IURP�GLJLWDO� 
UHVRXUFHV� 

XVLQJ�D�YDULHW\� 
RI�WRROV�DQG� 
PHWKRGV�WR� 
FUHDWH� 

FROOHFWLRQV�RI� 
DUWLIDFWV�WKDW� 
GHPRQVWUDWH� 
PHDQLQJIXO� 

FRQQHFWLRQV�RU� 
FRQFOXVLRQV� 

.&��&�� 

8VH�GLJLWDO�RUJDQL]HUV�WR�FUHDWH�FROOHFWLRQV� 
RI�DUWLIDFWV� �H[���ERRNPDUNV��K\SHUOLQNV�� 
VLWHV�� 

&ROOHFW�LQIRUPDWLRQ� �H[���LPDJHV��GLDJUDPV�� 
PDSV��JUDSKV��LQIRJUDSKLFV��YLGHRV�� 
DQLPDWLRQV��XVLQJ�GLJLWDO�WRROV�IURP� 
UHVRXUFHV�WR�FODULI\�DQG�DGG�WR�NQRZOHGJH� 
RI�D�WRSLF� 

&RPELQH�YDULRXV�WRROV� �H[���VSUHDGVKHHW�� 
GDWDEDVH��VDYHG�ILOHV��DQG�PHWKRGV� �H[��� 
FRQFHSW�PDSSLQJ��IORZ�FKDUWLQJ�DQG� 
RXWOLQLQJ�VRIWZDUH��WR�FODVVLI\�LQIRUPDWLRQ�� 
REVHUYDWLRQV��RU�H[SHULPHQWV�GLJLWDOO\� 

8VH�PXOWLSOH�GLJLWDO�WRROV�WR�VHOHFW��RUJDQL]H�� 
DQG�FRPPXQLFDWH�LQIRUPDWLRQ�IURP�GLJLWDO� 
VRXUFHV� 

.&��&�� 

2UJDQL]H�JDWKHUHG�DUWLIDFWV�LQWR�JHQHUDO� 
WKHPHG�FROOHFWLRQV� �H[���)DPRXV�$IULFDQ� 
$PHULFDQV��IDYRULWH�FDUWRRQ�FKDUDFWHUV�� 
SLFWXUHV�RI�EULGJHV�� 

2UJDQL]H�JDWKHUHG�DUWLIDFWV�LQWR�WKHPHG� 
FROOHFWLRQV�ZLWK�VXEFDWHJRULHV� �H[���)DPRXV� 
$IULFDQ�$PHULFDQV��6FLHQWLVWV��3ROLWLFLDQV�� 
$WKOHWHV��)DYRULWH�&DUWRRQ�&KDUDFWHUV�� 
'LVQH\��1LFNHORGHRQ��/RRQH\�7XQHV�� 

&RPSLOH�LQIRUPDWLRQ�IURP�GLJLWDO�UHVRXUFHV� 
�H[���VHDUFK�HQJLQHV��RQOLQH�SHULRGLFDO� 
GDWDEDVHV��YLUWXDO�OLEUDU\�RQOLQH�FDWDORJV�� 
LQWHUDFWLYH�YLGHR�FRQIHUHQFLQJ��� 

8WLOL]H�GLJLWDO�WRROV�WR�FRPPXQLFDWH� 
LQIRUPDWLRQ�LQ�UHDO�ZRUOG�DSSOLFDWLRQV��WR� 
DGGUHVV�RU�VROYH�D�SUREOHP��RU�WR�PDNH� 
PHDQLQJIXO�FRQQHFWLRQV� 

���$SSOLFDWLRQ�� 
3URGXFH� 
FUHDWLYH� 

DUWLIDFWV�DQG� 
PDNH� 

PHDQLQJIXO� 
OHDUQLQJ� 

H[SHULHQFHV� 
IURP�FXUDWHG� 
NQRZOHGJH�IRU� 
WKHPVHOYHV� 
DQG�RWKHUV�� 

$��3URGXFH� 
FUHDWLYH� 
DUWLIDFWV� 

.&��$�� 
8VH�GLJLWDO�WRROV�WR�FUHDWH�DUWLIDFWV�IURP� 
LQIRUPDWLRQ�IRXQG�LQ�YDULRXV�GLJLWDO� 
UHVRXUFHV� 

8VH�GLJLWDO�WRROV�WR�FUHDWH�DUWLIDFWV�WKDW� 
FRQQHFW�VLPLODU�LQIRUPDWLRQ�IRXQG�LQ�YDULRXV� 
GLJLWDO�UHVRXUFHV� 

'HPRQVWUDWH�WKH�DELOLW\�WR�FUHDWH�QHZ� 
LGHDV�FRQFHSWV�RU�SURGXFWV�ZLWK�GLJLWDO� 
WRROV� 

&KRRVH�DQG�XVH�GLJLWDO�WRROV�WR�FUHDWH� 
SURGXFWV�WKDW�H[KLELW�FKRLFH�DQG�FUHDWLYLW\� 

.&��$�� 

&UHDWH�SURGXFWV�LQGHSHQGHQWO\�DQG� 
FROODERUDWLYHO\�WKDW�LQFRUSRUDWH�FUHDWLYH� 
HOHPHQWV��DQG�FRPPXQLFDWH�WR�PXOWLSOH� 
DXGLHQFHV� 

%��%XLOG� 
NQRZOHGJH�E\� 

DFWLYHO\� 
H[SORULQJ�UHDO� 
ZRUOG�LVVXHV� 
DQG�SUREOHPV�� 
GHYHORSLQJ� 
LGHDV�DQG� 

WKHRULHV�DQG� 
SXUVXLQJ� 

DQVZHUV�DQG� 
VROXWLRQV� 

.&��%�� 

8VH�D�YDULHW\�RI�GLJLWDO�UHVRXUFHV� �H[��� 
ZHEVLWH��YLGHR�FOLS��SKRWRV��WR�H[SORUH�DQG� 
UHSRUW�RQ�UHDO�ZRUOG�LVVXHV� 

8VH�D�YDULHW\�RI�GLJLWDO�UHVRXUFHV� �H[��� 
ZHEVLWH��YLGHR�FOLS��SKRWRV��WR�H[SORUH�DQG� 
FROODERUDWH�ZLWK�RWKHUV�RQ�UHDO�ZRUOG�LVVXHV�� 

%XLOG�NQRZOHGJH�E\�JHQHUDWLQJ�DQG�WHVWLQJ� 
VROXWLRQV�IRU�H[SORULQJ�UHDO�ZRUOG�LVVXHV� 
XVLQJ�D�YDULHW\�RI�WHFKQRORJ\� �H[���GDWD� 
FROOHFWLRQ�WRROV��PRGHOV��YLGHRV��SRGFDVW�� 
VLPXODWLRQV��IRUPV��� 

6HOHFW�DQG�XVH�GLJLWDO�WRROV�WR�FUHDWH� 
SURGXFWV�WKDW�GHPRQVWUDWH�PHDQLQJIXO� 
FRQQHFWLRQV�RU�FRQFOXVLRQV� 

.&��%�� 

&UHDWH�SURGXFWV�LQGHSHQGHQWO\�DQG� 
FROODERUDWLYHO\�WKDW�H[SORUH�UHDO�ZRUOG� 
LVVXHV�DQG�SUREOHPV�DQG�HQJDJH�LQ� 
GLVFXVVLRQ�DURXQG�FXUUHQW�LVVXHV� 

FU
HD
WH
� 

���6NLOO��� 
&RQFHSW� 

'HYHORSPHQW�� 
8VH�D�YDULHW\� 

$��)LQG� 
DXWKHQWLF�UHDO� 
ZRUOG�SUREOHPV� 
LQ�ORFDO�DQG� 
JOREDO� 
FRQWH[WV� 

,'��$�� 

8VH�WHFKQRORJ\�WR�LGHQWLI\�D�SUREOHP�LQ�WKH� 
VFKRRO�RU�KRPH�HQYLURQPHQW�ZLWK�JXLGDQFH� 
DQG�VXSSRUW� 

,GHQWLI\�DQG�GHVFULEH�SUREOHPV�RU� 
FKDOOHQJHV�SUHVHQW�LQ�WKHLU�FRPPXQLW\�WKHQ� 
DQDO\]H�WKH�FRQGLWLRQV�WKDW�PDNH�LW�D� 
SUREOHP�� 

&ROODERUDWH�ZLWK�RWKHUV�LQ�DQG�RXW�RI�WKH� 
FODVVURRP�XVLQJ�GLJLWDO�WRROV�WR�LGHQWLI\�UHDO� 
ZRUOG�SUREOHPV�DQG�SURSRVH�D�VROXWLRQ�WKDW� 
DIIHFWV�WKH�ORFDO�DQG�JOREDO�FRPPXQLW\� 

8VH�D�YDULHW\�RI�WHFKQRORJLHV�WR� 
LQGHSHQGHQWO\�LGHQWLI\�UHDO�ZRUOG�SUREOHPV� 
LQ�WKH�ORFDO�DQG�JOREDO�FRPPXQLW\� 

,'��$�� 
'HVFULEH�WKH�SUREOHP��XVLQJ�WHFKQRORJ\�� 
DQG�H[SODLQ�ZK\�LW�LV�SUREOHPDWLF� 
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RI�WHFKQRORJLHV� 
WR�LGHQWLI\�DQG� 
VROYH�DXWKHQWLF� 
UHDO�ZRUOG� 
SUREOHPV� 

%��([KLELW�D� 
WROHUDQFH�IRU� 
DPELJXLW\�� 

SHUVHYHUDQFH� 
DQG�WKH� 

FDSDFLW\�WR� 
ZRUN�ZLWK� 

RSHQ�HQGHG� 
SUREOHPV� 

,'��%�� 

'HPRQVWUDWH�SHUVHYHUDQFH�ZKHQ�ZRUNLQJ� 
WR�FRPSOHWH�D�FKDOOHQJLQJ�WDVN� 

'HPRQVWUDWH�SHUVHYHUDQFH�ZKHQ�ZRUNLQJ� 
ZLWK�DXWKHQWLF��RSHQ�HQGHG�SUREOHPV� 

'HPRQVWUDWH�WKH�DELOLW\�WR�LQYHVWLJDWH�DQG� 
PDNH�VHQVH�RI�RSHQ�HQGHG�SUREOHPV�XVLQJ� 
GLJLWDO�WRROV�DQG�SHUVHYHUH�LQ�VROYLQJ�WKHP�� 

8VH�D�YDULHW\�RI�WHFKQRORJLHV�WR� 
LQGHSHQGHQWO\�GHPRQVWUDWH�SHUVHYHUDQFH� 
ZKHQ�GHDOLQJ�ZLWK�DPELJXRXV�DQG�RSHQ� 
HQGHG�SUREOHPV� 

���$SSOLFDWLRQ�� 
8VH�D�YDULHW\� 
RI�WHFKQRORJLHV� 
ZLWKLQ�D�GHVLJQ� 
SURFHVV�WR� 
FUHDWH�QHZ�� 
XVHIXO�DQG� 
LPDJLQDWLYH� 
VROXWLRQV� 

$��.QRZ�DQG� 
XVH�D� 

GHOLEHUDWH� 
GHVLJQ�SURFHVV� 
IRU�JHQHUDWLQJ� 
LGHDV��WHVWLQJ� 
WKHRULHV�� 
FUHDWLQJ� 
LQQRYDWLYH� 
DUWLIDFWV�RU� 
VROYLQJ� 
DXWKHQWLF� 
SUREOHPV� 

,'��$�� 

8VH�D�GHVLJQ�SURFHVV� �H[���FUHDWLYH�WKLQNLQJ� 
VSLUDO��WR�DVN�TXHVWLRQV��VXJJHVW�VROXWLRQV�� 
WHVW�LGHDV�WR�VROYH�SUREOHPV��DQG�VKDUH� 
WKHLU�OHDUQLQJ��ZLWK�JXLGDQFH�DQG�VXSSRUW� 

([SORUH�DQG�SUDFWLFH�KRZ�D�GHOLEHUDWH� 
GHVLJQ�SURFHVV� �H[���GHVLJQ�WKLQNLQJ��ZRUNV� 
WR�JHQHUDWH�LGHDV��FRQVLGHU�VROXWLRQV��WHVW� 
WKHRULHV��SODQ�WR�VROYH�D�SUREOHP��RU�FUHDWH� 
LQQRYDWLYH�SURGXFWV�WR�VKDUH�ZLWK�RWKHUV� 

([SORUH�DQG�FKRRVH�DSSURSULDWH�SURFHVVHV� 
DQG�XVH�D�GHOLEHUDWH�GHVLJQ�SURFHVV�IRU� 
JHQHUDWLQJ�LGHDV��WHVWLQJ�WKHRULHV��FUHDWLQJ� 
LQQRYDWLYH�DUWLIDFWV�RU�VROYLQJ�DXWKHQWLF� 
SUREOHPV� 

6HOI�VHOHFW�DQG�XVH�D�YDULHW\�RI�GLJLWDO�WRROV� 
ZLWKLQ�D�GHOLEHUDWH�SURFHVV�IRU�JHQHUDWLQJ� 
LGHDV��UHVHDUFKLQJ��DQG�WHVWLQJ�LGHDV�IRU� 
VROYLQJ�SUREOHPV�RU�FUHDWLQJ�RULJLQDO� 
SURGXFWV�WKDW�GHPRQVWUDWH�XQGHUVWDQGLQJ� 

%��6HOHFW�DQG� 
XVH�GLJLWDO�WRROV� 
WR�SODQ�DQG� 
PDQDJH�D� 

GHVLJQ�SURFHVV� 
WKDW�FRQVLGHUV� 

GHVLJQ� 
FRQVWUDLQWV�DQG� 
FDOFXODWHG� 

ULVNV� 

,'��%�� 

8VH�D�YDULHW\�RI�DJH�DSSURSULDWH�GLJLWDO� 
WRROV�WR�GHVLJQ�VRPHWKLQJ��ZLWK�JXLGDQFH� 
DQG�VXSSRUW�� 

8VH�D�YDULHW\�RI�GLJLWDO�WRROV�WR�SODQ�DQG� 
PDQDJH�D�GHVLJQ�SURFHVV��ZLWK� 
FRQVLGHUDWLRQ�WR�GHVLJQ�FRQVWUDLQWV�DQG� 
ULVNV� 

,QYHVWLJDWH�DQG�XVH�PHDQLQJIXO�GLJLWDO�WRROV� 
WR�SODQ�DQG�PDQDJH�D�GHVLJQ�SURFHVV�WKDW� 
FRQVLGHUV�GHVLJQ�FRQVWUDLQWV�DQG�FDOFXODWHG� 
ULVNV� 

6HOI�VHOHFW�DQG�XVH�DSSURSULDWH�GLJLWDO�WRROV� 
WR�PDQDJH�ZRUN�DQG�FUHDWH�RULJLQDO� 
SURGXFWV�WKDW�WDNH�LQWR�FRQVLGHUDWLRQ�SURMHFW� 
FRQVWUDLQWV��REVWDFOHV�DQG�RXWFRPHV� 

&��'HYHORS�� 
WHVW�DQG�UHILQH� 
SURWRW\SHV�DV� 
SDUW�RI�D� 

F\FOLFDO�GHVLJQ� 
SURFHVV� 

,'��&�� 

8VH�D�GHVLJQ�SURFHVV�WR�GHYHORS�LGHDV�RU� 
FUHDWLRQV��WHVW�WKHLU�GHVLJQ��DQG�UHGHVLJQ�LI� 
QHFHVVDU\� 

(QJDJH�LQ�D�F\FOLFDO�GHVLJQ�SURFHVV�WR� 
GHYHORS�DQG�WHVW�SURWRW\SHV��UHIOHFW�RQ�WKH� 
UROH�WKDW�WULDO�DQG�HUURU�SOD\V�LQ�WKH�SURFHVV� 

&UHDWH��GHYHORS�DQG�WHVW�SURWRW\SHV�� 
XQGHUVWDQG�DQG�DSSUHFLDWH�WKDW�IDLOXUHV�DUH� 
RSSRUWXQLWLHV�IRU�JURZWK�DQG�LPSURYHPHQW� 

6HOHFW�DQG�XVH�D�YDULHW\�RI�GLJLWDO�WRROV�WR� 
DLG�LQ�ZRUNLQJ�FROODERUDWLYHO\�RU� 
LQGHSHQGHQWO\�WR�FUHDWH��WHVW�DQG�UHILQH� 
SURWRW\SHV��GUDIWV�DQG�FRQFHSWV�EDVHG�RQ� 
VHOI�LQLWLDWHG�IHHGEDFN�DQG�UHIOHFWLRQ�LQ� 
GHVLJQ�F\FOHV� 
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���6NLOO��� 
&RQFHSW� 

'HYHORSPHQW�� 
'HYHORS�DQG� 

HPSOR\� 
VWUDWHJLHV�IRU� 
XQGHUVWDQGLQJ� 
DQG�VROYLQJ� 
SUREOHPV�LQ� 
ZD\V�WKDW� 

OHYHUDJH�WKH� 
SRZHU�RI� 

WHFKQRORJLFDO� 
PHWKRGV�WR� 
GHYHORS�DQG� 
WHVW�VROXWLRQV� 

$��)RUPXODWH� 
SUREOHP� 
GHILQLWLRQV� 
VXLWHG�IRU� 
WHFKQRORJ\�� 
DVVLVWHG� 

PHWKRGV�VXFK� 
DV�GDWD� 
DQDO\VLV�� 
DEVWUDFW� 

PRGHOV�DQG� 
DOJRULWKPLF� 
WKLQNLQJ�LQ� 

H[SORULQJ�DQG� 
ILQGLQJ� 
VROXWLRQV� 

&7��$�� 

,GHQWLI\�D�SUREOHP�DQG�FKRRVH�WKH� 
DSSURSULDWH�GLJLWDO�WRROV�WR�H[SORUH�DQG�ILQG� 
VROXWLRQV�WR�WKH�SUREOHP�WKURXJK�WKH�XVH�RI� 
D�VWHS�E\�VWHS�SODQ��ZLWK�JXLGDQFH�DQG� 
VXSSRUW�� 

3ODQ�DQG�LPSOHPHQW�D�GHVLJQ�SURFHVV�LQ� 
ZKLFK�WKH\�H[SORUH�VROXWLRQV�WR�D�SUREOHP� 
DQG�XVH�GLJLWDO�WRROV�WR�DQDO\]H�GDWD��FUHDWH� 
PRGHOV��DQG�UHSUHVHQW�FROOHFWHG�GDWD� �H[��� 
VSUHDGVKHHWV��JUDSKV��FKDUWV��WDEOHV�� 
SUHVHQWDWLRQV��LQIRJUDSKLFV��LQ�D�ZD\�WKDW� 
FDQ�EH�VKDUHG�ZLWK�RWKHUV��ZLWK�JXLGDQFH� 

$VN�TXHVWLRQV��JDWKHU�GDWD��FUHDWH�REVHUYH� 
DEVWUDFW�PRGHOV��DQG�WKLQN�RI�GLIIHUHQW� 
SURFHVVHV�ZKLOH�ILQGLQJ�VROXWLRQV�WR�UHDO� 
ZRUOG�SUREOHPV� 

3UHFLVHO\�GHILQH�D�SUREOHP�DQG�GHYHORS�D� 
VROXWLRQ�XVLQJ�GLJLWDO�WRROV��FRQGXFWLQJ�GDWD� 
DQDO\VLV��DEVWUDFW�PRGHOV��DQG�DOJRULWKPLF� 
WKLQNLQJ� 

%��&ROOHFW�GDWD� 
RU�LGHQWLI\� 

UHOHYDQW�GDWD� 
VHWV��XVH�GLJLWDO� 

WRROV�WR� 
DQDO\]H�WKHP�� 
DQG�UHSUHVHQW� 
GDWD�LQ�YDULRXV� 

ZD\V�WR� 
IDFLOLWDWH� 
SUREOHP�� 
VROYLQJ�DQG� 
GHFLVLRQ�� 
PDNLQJ� 

&7��%�� 

8WLOL]H�DQ�DJH�DSSURSULDWH�GLJLWDO�WRRO�WR� 
FROOHFW��RUJDQL]H��DQG�UHSUHVHQW�GDWD� �H[��� 
RQOLQH�VXUYH\V��VSUHDGVKHHWV��JUDSKV�� 
FKDUWV��HWF���VWXGHQWV�ZLOO�XVH�WKLV�GDWD�WR� 
ORRN�IRU�VLPLODULWLHV�DQG�LGHQWLI\�SDWWHUQV�DQG� 
FDWHJRULHV�ZLWKLQ�WKH�GDWD�VHW� �H[���VLPSOH� 
GDWD�PLQLQJ���ZLWK�JXLGDQFH�DQG�VXSSRUW� 

6HOHFW�DQG�XWLOL]H�DQ�DJH�DSSURSULDWH�GLJLWDO� 
WRRO�WR�UHSUHVHQW�GDWD� �H[���VSUHDGVKHHWV�� 
GLJLWDO�JUDSKV�FKDUWV���ZLWK�JXLGDQFH�DQG� 
VXSSRUW�IURP�DGXOWV� 

6ROYH�SUREOHPV�DQG�PDNH�GHFLVLRQV�E\� 
FROOHFWLQJ�GDWD�RU�LGHQWLI\LQJ�UHOHYDQW�GDWD� 
VHWV��XVLQJ�GLJLWDO�WRROV� �H[���VKHHWV�� 
VXUYH\V��WR�DQDO\]H�WKH�GDWD��DQG�UHSUHVHQW� 
WKHLU�ILQGLQJV�WKURXJK�YDULRXV�ZD\V� 

8VH�GLJLWDO�WRRO�V��WR�HIIHFWLYHO\�FROOHFW�� 
RUJDQL]H��DQG�PDQLSXODWH�GDWD�WR�WHVW�� 
YHULI\��DQG�SUHVHQW�SRVVLEOH�VROXWLRQV�WR�D� 
SUREOHP� 

&7��%�� 

8VH�GDWD�WR�GLVFXVV�ILQGLQJV�DQG�VKDUH� 
FRQFOXVLRQV�ZLWK�RWKHUV� �H[���SUHVHQWDWLRQ� 
DSSV�ZHEVLWH�� 

&��%UHDN� 
SUREOHPV�LQWR� 
FRPSRQHQW� 
SDUWV��H[WUDFW� 

NH\� 
LQIRUPDWLRQ�� 
DQG�GHYHORS� 
GHVFULSWLYH� 
PRGHOV�WR� 
XQGHUVWDQG� 
FRPSOH[� 
V\VWHPV�RU� 
IDFLOLWDWH� 
SUREOHP�� 
VROYLQJ� 

&7��&�� 

%UHDN�D�SUREOHP�LQWR�VPDOOHU�SDUWV��LGHQWLI\� 
NH\�LQIRUPDWLRQ��DQG�XVH�DJH�DSSURSULDWH� 
GLJLWDO�WRROV�WR�KHOS�ZLWK�SUREOHP�VROYLQJ� 
�H[���RQOLQH�ZKLWHERDUG��RQOLQH� 
PLQGPDSSLQJ�WRROV��GLJLWDO�RXWOLQH���ZLWK� 
JXLGDQFH�DQG�VXSSRUW�� 

%UHDN�D�SUREOHP�LQWR�VPDOOHU�SDUWV��LGHQWLI\� 
SDWWHUQV�DQG�NH\�LQIRUPDWLRQ��DQG�XVH�DJH� 
DSSURSULDWH�GLJLWDO�WRROV�WR�EUDLQVWRUP�D� 
SUREOHP�VROYLQJ�SODQ� �H[���RQOLQH� 
ZKLWHERDUG��RQOLQH�PLQGPDSSLQJ�WRROV�� 
GLJLWDO�RXWOLQH��HLWKHU�FROODERUDWLYHO\�RU� 
LQGHSHQGHQWO\� 

%UHDN�SUREOHPV�LQWR�SDUWV��H[WUDFW�NH\� 
LQIRUPDWLRQ��DQG�GHYHORS�GHVFULSWLYH� 
PRGHOV�WR�XQGHUVWDQG�FRPSOH[�V\VWHPV�RU� 
OHDG�SUREOHP�VROYLQJ�WDVNV� 

(YDOXDWH�WKH�SUREOHP�VROYLQJ�SURFHVV�WR� 
GHFRQVWUXFW�GDWD�DQG�LQIRUPDWLRQ�WR�GHYHORS� 
HIIHFWLYH�VROXWLRQV�WR�UHDO�ZRUOG�SUREOHPV� 

'��8QGHUVWDQG� 
KRZ� 

DXWRPDWLRQ� 
ZRUNV�DQG�XVH� 
DOJRULWKPLF� 
WKLQNLQJ�WR� 
GHYHORS�D� 

VHTXHQFH�RI� 
VWHSV�WR�FUHDWH� 

DQG�WHVW� 
DXWRPDWHG� 
VROXWLRQV� 

&7��'�� 

'HILQH�DQG�JLYH�H[DPSOHV�RI�DXWRPDWLRQ� 
�H[���WKHUPRVWDW�FRQWUROV�WHPSHUDWXUH�� 
EXWWRQV�SUHVVHG�RQ�WR\V�PDNH�YDULRXV� 
VRXQGV�� 

&RPSOHWH�D�FRGLQJ�WDVN�ZLWK�FRGHG�DFWLRQV� 
�H[���KWPO��EORFN�EDVHG�FRGLQJ��S\WKRQ�� 
HLWKHU�FROODERUDWLYHO\�RU�LQGHSHQGHQWO\� 

8VH�GLJLWDO�WRROV�WR�FROOHFW�GDWD��FRQGXFW� 
DQDO\VLV��DQG�GLVFXVV�ILQGLQJV�RU�SRVVLEOH� 
VROXWLRQV�� 

'HPRQVWUDWH�WKHLU�XQGHUVWDQGLQJ�RI� 
DXWRPDWLRQ�DQG�ORJLF�WR�GHYHORS�D�SURFHVV� 
WR�FUHDWH�DQG�YHULI\�DXWRPDWHG�VROXWLRQV� 

&7��'�� 

&RPSOHWH�D�VLPSOH�FRGLQJ�WDVN�ZLWK�DW�OHDVW� 
����FRGHG�DFWLRQV� �H[���KWPO��EORFN�EDVHG� 
FRGLQJ��S\WKRQ���ZLWK�JXLGDQFH�DQG�VXSSRUW� 

���$SSOLFDWLRQ�� 
$SSO\� 

VWUDWHJLHV�IRU� 
XQGHUVWDQGLQJ� 
DQG�VROYLQJ� 
SUREOHPV�E\� 

XVLQJ� 
WHFKQRORJLFDO� 
PHWKRGV�WR� 
GHYHORS�DQG� 
WHVW�VROXWLRQV� 

$���8VH� 
UHVRXUFHV�WR� 
FROOHFW�� 

DQDO\]H��DQG� 
UHSUHVHQW�GDWD� 

&7��$�� 

8VH�GLJLWDO�WRROV�WR�DVN�TXHVWLRQV�DQG� 
GLJLWDOO\�FROOHFW�GDWD��ZLWK�JXLGDQFH�DQG� 
VXSSRUW� 

8VH�GLJLWDO�WRROV�WR�DVN�TXHVWLRQV�DQG� 
GLJLWDOO\�FROOHFW�GDWD� 

8VH�GLJLWDO�WRROV�WR�DVN�TXHVWLRQV�WR�DQ� 
DXGLHQFH�DQG�GLJLWDOO\�FROOHFW�GDWD��DQG� 
DQDO\]H�WKH�ILQGLQJV�� 

8VH�GLJLWDO�WRROV�WR�FROOHFW�UHOHYDQW�GDWD�� 
FRQGXFW�DQDO\VLV��DQG�SUHSDUH�GDWD�IRU� 
SUHVHQWDWLRQ�WR�IDFLOLWDWH�SUREOHP�VROYLQJ� 
DQG�GHFLVLRQ�PDNLQJ� 

%���'HFRQVWUXFW� 
FRPSRQHQWV�WR� 
XQGHUVWDQG� 
V\VWHPV�DQG� 
IDFLOLWDWH� 
SUREOHP�� 
VROYLQJ� 

&7��%�� 

8VH�GLJLWDO�WRROV�WR�LGHQWLI\�SDWWHUQV�LQ�RUGHU� 
WR�VROYH�SUREOHPV��ZLWK�JXLGDQFH�DQG� 
VXSSRUW� 

8VH�GLJLWDO�WRROV�WR�ILQG�SDWWHUQV�LQ�RUGHU�WR� 
VROYH�FRPSOH[�SUREOHPV�� 

8VH�WHFKQRORJ\�DVVLVWHG�PHWKRGV�WR�EUHDN� 
SUREOHPV�GRZQ�LQWR�VPDOOHU��PRUH� 
PDQDJHDEOH�SDUWV�E\�ILQGLQJ�SDWWHUQV�RU� 
RWKHU�PHWKRGV�RI�GHFRPSRVLWLRQ� 

8VH�WHFKQRORJ\�DVVLVWHG�PHWKRGV�WR�PRUH� 
HDVLO\�LGHQWLI\�NH\�LQIRUPDWLRQ�E\�EUHDNLQJ� 
GRZQ�GDWD�WR�IDFLOLWDWH�SUREOHP�VROYLQJ� 

&���&UHDWH�DQG� 
WHVW�DXWRPDWHG� 

VROXWLRQV� 
&7��&�� 

8VH�GLJLWDO�WRROV�WR�LGHQWLI\�DQG�FUHDWH� 
DOJRULWKPV��ZLWK�JXLGDQFH�DQG�VXSSRUW� 

8VH�GLJLWDO�WRROV�WR�LGHQWLI\�DQG�FUHDWH� 
DOJRULWKPV� 

8VH�DOJRULWKP�GHVLJQ�WR�GHYHORS�VWHS�E\� 
VWHS�LQVWUXFWLRQV�IRU�VROYLQJ�D�SUREOHP�� 

8VH�GLJLWDO�WRROV�DQG�DOJRULWKPLF�WKLQNLQJ�WR� 
GHYHORS�DXWRPDWHG�V\VWHPV�WR�WHVW� 
VROXWLRQV� 

8VH�D�YDULHW\� 
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���6NLOO��� 
&RQFHSW� 

'HYHORSPHQW�� 
&RPPXQLFDWH� 
FOHDUO\�DQG� 
H[SUHVV� 

WKHPVHOYHV� 
FUHDWLYHO\�IRU�D� 

YDULHW\�RI� 
SXUSRVHV�XVLQJ� 
WKH�SODWIRUPV�� 
WRROV��VW\OHV�� 
IRUPDWV�DQG� 
GLJLWDO�PHGLD� 
DSSURSULDWH�WR� 
WKHLU�JRDOV�� 
DXGLHQFH�DQG� 

WDVN� 

$��&KRRVH�WKH� 
DSSURSULDWH� 
SODWIRUPV�DQG� 

WRROV�IRU� 
PHHWLQJ�WKH� 
GHVLUHG� 

REMHFWLYHV�RI� 
WKHLU�FUHDWLRQ� 

RU� 
FRPPXQLFDWLRQ 

�� 

&&��$�� 

,QWURGXFH�DQG�XVH�DJH�DSSURSULDWH�GLJLWDO� 
WRROV� �H[���DUW�FUHDWLRQ�SURJUDPV��YLGHR� 
SURGXFWLRQ��SKRWRJUDSK\��SUHVHQWDWLRQV�� 
YLGHR�PHGLD��JUHHQ�VFUHHQ��VWRS�PRWLRQ� 
DQLPDWLRQ��IRU�SURGXFLQJ�QHZ�FUHDWLRQV�RU� 
SXEOLVKHG�FRPPXQLFDWLRQV�XVLQJ� 
DSSURSULDWH�GLJLWDO�HWLTXHWWH�ZLWK�JXLGDQFH� 
DQG�VXSSRUW� 

(YDOXDWH�DQG�XWLOL]H�WKH�IHDWXUHV�RI�D�YDULHW\� 
RI�GLJLWDO�WRROV� �H[���LQFOXGLQJ��EXW�QRW�OLPLWHG� 
WR��DGGLQJ�YLGHR�DXGLR��GLJLWDO�FROODERUDWLRQ� 
WRROV��WRROV�DIIHFWLQJ�WKH�DHVWKHWLFV�RI�WKH� 
SLHFH��DV�ZHOO�DV�PHWKRGV�IRU� 
VKDULQJ�SXEOLVKLQJ��IRU�SURGXFLQJ�QHZ� 
FUHDWLRQV�RU�FRPPXQLFDWLRQV�ZLWK�WHDFKHU� 
VXSSRUW��IROORZLQJ�DSSURSULDWH�GLJLWDO� 
HWLTXHWWH� 

&KRRVH�IURP�DYDLODEOH�SODWIRUPV�DQG�WRROV� 
WR�PHHW�WKH�GHVLJQDWHG�REMHFWLYHV�RI�WKHLU� 
FUHDWLRQ�RU�FRPPXQLFDWLRQ� 

(YDOXDWH�DQG�GHWHUPLQH�DSSURSULDWH� 
SODWIRUPV�DQG�GLJLWDO�WRROV�WR�FUHDWH�RU�VKDUH� 
GLJLWDO�FRQWHQW�ZLWK�DQ�DXWKHQWLF�DXGLHQFH� 
IRU�D�GHVLUHG�SXUSRVH� 

%��&UHDWH� 
RULJLQDO�ZRUNV� 
RU�UHVSRQVLEO\� 
UHSXUSRVH� 
DQG�RU�UHPL[� 

GLJLWDO� 
UHVRXUFHV�LQWR� 
QHZ�FUHDWLRQV� 

&&��%�� 

8VH�DJH�DSSURSULDWH�GLJLWDO�WRROV�WR�FUHDWH� 
RULJLQDO�DQG�UHPL[HG�ZRUN��ZLWK�UHVSHFW�WR� 
LQWHOOHFWXDO�SURSHUW\�ZLWK�JXLGDQFH�DQG� 
VXSSRUW� 

/HDUQ�DQG�DSSO\�VWUDWHJLHV�WR�UHVSRQVLEO\� 
UHPL[�FUHDWLYH�ZRUN��UHVSHFWLQJ�GLJLWDO� 
FLWL]HQVKLS� FRS\ULJKW ���ERWK�FROODERUDWLYHO\� 
DQG�LQGHSHQGHQWO\� 

&UHDWH�RULJLQDO�ZRUNV��RU�UHSXUSRVH�UHPL[� 
GLJLWDO�UHVRXUFHV�LQWR�QHZ�FUHDWLRQV��ZKLOH� 
GHPRQVWUDWLQJ�DQ�XQGHUVWDQGLQJ�RI�GLJLWDO� 
FLWL]HQVKLS� �H[���LQWHOOHFWXDO�SURSHUW\�ULJKWV� 
RU�FRS\ULJKWV�� 

&UHDWH�ZRUN�IRU�DQ�DXWKHQWLF�DXGLHQFH�DQG� 
GHVLUHG�SXUSRVH�WKDW�UHIOHFWV�D�UHVSRQVLEOH� 
UHSXUSRVLQJ�RI�GLJLWDO�PHGLD�RU�UHVRXUFHV�� 

&�� 
&RPPXQLFDWH� 
FRPSOH[�LGHDV� 
FOHDUO\�DQG� 
HIIHFWLYHO\�E\� 
FUHDWLQJ�RU� 

XVLQJ�D�YDULHW\� 
RI�GLJLWDO� 

REMHFWV�VXFK�DV� 
YLVXDOL]DWLRQV�� 
PRGHOV�RU� 
VLPXODWLRQV� 

&&��&�� 

2EVHUYH�DQG�SDUWLFLSDWH�LQ�WKH� 
FRPPXQLFDWLRQ�RI�LGHDV�XVLQJ�D�YDULHW\�RI� 
GLJLWDO�WRROV� �H[���YLGHR�UHIOHFWLRQV�� 
LQWHUDFWLYH�QRWHERRNV��DXGLR�UHFRUGLQJ��DV� 
ZHOO�DV�YLVXDO�UHSUHVHQWDWLRQ��ZLWK�JXLGDQFH� 
DQG�VXSSRUW� 

&UHDWH�GLJLWDO�DUWLIDFWV� �H[���SUHVHQWDWLRQV�� 
GDWD�FROOHFWLRQ��PRGHOV��DXGLR�YLGHR�� 
ZHEVLWHV��DQG�GLJLWDO�DUW ��WR�GLVSOD\� 
NQRZOHGJH�DQG�FRPPXQLFDWH�LGHDV�FOHDUO\� 
WR�D�YDULHW\�RI�DXGLHQFHV��ERWK� 
FROODERUDWLYHO\�DQG�LQGHSHQGHQWO\� 

&UHDWH�RU�LQFRUSRUDWH�GLJLWDO�FRQWHQW�WR� 
FRPPXQLFDWH�FRPSOH[�LGHDV�FOHDUO\�DQG� 
HIIHFWLYHO\�WR�D�YDULHW\�RI�DXGLHQFHV� 

$QDO\]H�DQG�FRPPXQLFDWH�FRPSOH[�LGHDV�� 
GDWD��RU�VROXWLRQV�WR�DQ�DXWKHQWLF�DXGLHQFH� 
IRU�D�GHVLUHG�SXUSRVH�XVLQJ�GLJLWDO�WRROV 

���$SSOLFDWLRQ��� 
3XEOLVK�DQG� 

SUHVHQW�FRQWHQW� 
FXVWRPL]HG�IRU� 
WKHLU�DXGLHQFH 
�V���SXUSRVH�� 
DQG�WDVN� 

$��3XEOLVK�DQG� 
SUHVHQW�FRQWHQW� 

WKDW� 
FXVWRPL]HV�WKH� 
PHVVDJH�DQG� 
PHGLXP�IRU� 
WKHLU�LQWHQGHG� 
DXGLHQFHV� 

&&��$�� 

([SORUH�D�YDULHW\�RI�GLJLWDO�WRROV� �H[��� 
GUDZLQJ��DUW�SURJUDPV��YLGHR�SURGXFWLRQ�� 
JUHHQ�VFUHHQ��GLJLWDO�DUW ���WR�FUHDWH�DQG� 
FRPPXQLFDWH�DQ�LGHD�WR�D�YDULHW\�RI� 
DXGLHQFHV�ZLWK�JXLGDQFH�DQG�VXSSRUW�� 

8WLOL]H�GLJLWDO�WRROV�WR�FUHDWH��VKDUH�� 
FRPPXQLFDWH��DQG�SXEOLVK�ZRUN�HIIHFWLYHO\� 
�H[���YLGHR��DXGLR�FUHDWLRQ��VRFLDO�PHGLD�� 
VSUHDGVKHHWV��EORJV��SUHVHQWDWLRQ� 
SODWIRUPV��ZRUG�SURFHVVLQJ��DQG�GLJLWDO�DUW� 
SODWIRUPV�� 

3XEOLVK�RU�SUHVHQW�RULJLQDO�FRQWHQW�WR�D� 
SUHGHWHUPLQHG�DXGLHQFH�WKDW�DSSURSULDWHO\� 
FXVWRPL]HV�WKH�PHVVDJH�DQG�PHGLXP� 

3UHVHQW�DQ�LGHD�RU�FUHDWLYH�ZRUN�WKDW� 
H[SUHVVHV�LGHDV�RU�FRQWHQW�WKDW�LV�SXEOLVKHG� 
IRU�D�UDQJH�RI�DXWKHQWLF�DXGLHQFHV�RXWVLGH� 
RI�WKH�FODVVURRP� 

&&��$�� 

'LVFXVV�GLIIHUHQW�DXGLHQFHV�DQG�KRZ� 
SUHVHQWDWLRQV�FDQ�FKDQJH�EDVHG�RQ� 
DXGLHQFH� 

,GHQWLI\�WKH�LQWHQGHG�DXGLHQFH�DQG�VHOHFW� 
DSSURSULDWH�SODWIRUP� �PHGLXP��ZKHQ� 
FUHDWLQJ�GLJLWDO�SLHFHV��SUHVHQWLQJ��DQG� 
FROODERUDWLQJ�WR�FRPPXQLFDWH�LGHDV�WR�WKH� 
DXGLHQFH� 
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���6NLOO��� 
&RQFHSW� 

'HYHORSPHQW�� 
8VH�GLJLWDO� 
WRROV�WR� 

EURDGHQ�WKHLU� 
SHUVSHFWLYHV� 

DQG�HQULFK�WKHLU� 
OHDUQLQJ�E\� 
FROODERUDWLQJ� 
ZLWK�RWKHUV�DQG� 

ZRUNLQJ� 
HIIHFWLYHO\�LQ� 
WHDPV�ORFDOO\� 
DQG�JOREDOO\� 

$��8VH�GLJLWDO� 
WRROV�WR� 

FRQQHFW�ZLWK� 
OHDUQHUV�IURP�D� 

YDULHW\�RI� 
EDFNJURXQGV� 
DQG�FXOWXUHV�� 
HQJDJLQJ�ZLWK� 
WKHP�LQ�ZD\V� 
WKDW�EURDGHQ� 

PXWXDO� 
XQGHUVWDQGLQJ� 
DQG�OHDUQLQJ� 

*&��$�� 

8VH�GLJLWDO�WRROV�DQG�UHVRXUFHV� �H[���GLJLWDO� 
UHVRXUFHV��YLUWXDO�ILHOG�WULSV��YLUWXDO�UHDOLW\�� 
YLGHR�PHGLD��DQG�VRFLDO�PHGLD���WR� 
XQGHUVWDQG�WKH�VLPLODULWLHV�DQG�GLIIHUHQFHV� 
RI�RWKHUV�LQ�VFKRRO��FRPPXQLW\��DQG�EH\RQG� 
ZLWK�JXLGDQFH�DQG�VXSSRUW� 

8VH�GLJLWDO�WRROV�DQG�UHVRXUFHV� �H[��� 
SUHVHQWDWLRQV��YLGHRV��RU�YDULRXV�GLJLWDO� 
PHGLD�SODWIRUPV��WR�FRQQHFW�DQG�FROODERUDWH� 
ZLWK�DXWKHQWLF�DXGLHQFHV�IURP�D�YDULHW\�RI� 
EDFNJURXQGV�DQG�FXOWXUHV�WR�HQULFK�OHDUQLQJ� 
H[SHULHQFHV� 

8VH�GLJLWDO�WRROV�DQG�UHVRXUFHV�WR�FRQQHFW� 
DQG�FROODERUDWH�ZLWK�DXWKHQWLF�DXGLHQFHV� 
IURP�YDULRXV�EDFNJURXQGV�DQG�FXOWXUHV�WR� 
EURDGHQ�PXWXDO�XQGHUVWDQGLQJ�DQG� 
OHDUQLQJ��ZKLOH�XVLQJ�DSSURSULDWH�GLJLWDO� 
FLWL]HQVKLS�VNLOOV� 

(YDOXDWH�DQG�XVH�GLJLWDO�FROODERUDWLRQ�WRROV� 
WR�FRQQHFW�ZLWK�RWKHUV�IURP�D�YDULHW\�RI� 
ORFDO�DQG�JOREDO�EDFNJURXQGV�FXOWXUHV�LQ� 
RUGHU�WR�H[FKDQJH�LGHDV��GHYHORS�DQ� 
XQGHUVWDQGLQJ�RI�GLYHUVH�SHUVSHFWLYHV�DQG� 
HQFRXUDJH�OHDUQLQJ� 

%��&RQWULEXWH� 
FRQVWUXFWLYHO\� 
WR�SURMHFW� 
WHDPV�� 

DVVXPLQJ� 
YDULRXV�UROHV� 

DQG� 
UHVSRQVLELOLWLHV� 

WR�ZRUN� 
HIIHFWLYHO\� 
WRZDUG�D� 

FRPPRQ�JRDO� 

*&��%�� 

8VH�GLJLWDO�WRROV�WR�FROODERUDWH�ZLWK�WHDP� 
PHPEHUV�LQ�D�GLJLWDO�ZRUNVSDFH�ZLWK� 
JXLGDQFH�DQG�VXSSRUW� 

8VH�GLJLWDO�WRROV�WR�OHDUQ�KRZ�WR�FROODERUDWH� 
ZLWK�WHDP�PHPEHUV�LQ�D�GLJLWDO�ZRUNVSDFH�� 
�H[���VKDULQJ�DQG�UHVSHFWLQJ�GLJLWDO�ZRUN� 
ZLWKLQ�D�WHDP�ZRUNVSDFH��DVVXPLQJ�WHDP� 
UROHV�DQG�ZRUNLQJ�WRJHWKHU�WR�FUHDWH�YLGHR�� 
JUHHQ�VFUHHQ�SURGXFWLRQ��VWRS�PRWLRQ� 
DQLPDWLRQ��DQG�YDULRXV�RWKHU�IRUPV�RI�GLJLWDO� 
FUHDWLRQV���8VH�GLJLWDO�WRROV�DQG�WDNH�RQ�D� 
YDULHW\�RI�UROHV�WR�FRQWULEXWH�WR�WHDP� 
SURMHFWV�ZLWK�JXLGDQFH�DQG�VXSSRUW� 

6HOHFW�DQG�XVH�GLJLWDO�WRROV�LQ�GLYHUVH� 
FROODERUDWLYH�WHDPV�ZLWKLQ�WKH�FODVVURRP�� 
DVVXPLQJ�VSHFLILF�UROHV��UHVSRQVLELOLWLHV�� 
DQG�SHUVSHFWLYHV�RWKHU�WKDQ�\RXU�RZQ��WR� 
FRQWULEXWH�HIIHFWLYHO\�WRZDUG�D�FRPPRQ� 
JRDO� 

8VH�GLJLWDO�WRROV�WR�FRQWULEXWH�WR�D�SURMHFW� 
WHDP��GHWHUPLQH�WKHLU�UROH�DQG�UHVSRQVLELOLW\� 
ZLWKLQ�WKH�JURXS�DQG�ZRUN�WRZDUG�D� 
FRPPRQ�JRDO�RU�D�VROXWLRQ�WR�D�SUREOHP� 

&��&RQWULEXWH� 
WR�WKH� 

H[FKDQJH�RI� 
LGHDV�ZLWKLQ� 

DQG�EH\RQG�WKH� 
OHDUQLQJ� 

FRPPXQLW\� 

*&��&�� 

5HVSHFW�WKH�LQWHUHVW�RI�RWKHUV�E\� 
FROODERUDWLQJ�WR�VKDUH�LGHDV��H[SHULHQFHV�� 
DQG�RSLQLRQV� �H[���YLUWXDO�FROODERUDWLRQ�� 
SUHVHQWDWLRQ��DQG�GLVFXVVLRQ�ERDUGV��ZLWK� 
JXLGDQFH�DQG�VXSSRUW� 

8VH�D�YDULHW\�RI�GLJLWDO�UHVRXUFHV�WR� 
FROODERUDWH�ZLWK�PXWXDO�UHVSHFW� �H[���YLGHR� 
FRQIHUHQFLQJ��FRPPHQWLQJ�WRROV��VOLGH� 
GHFNV��DQG�GRFXPHQWV�� 

6HOHFW�DQG�XVH�GLJLWDO�WRROV�LQ�GLYHUVH� 
FROODERUDWLYH�WHDPV�RXWVLGH�WKH�FODVVURRP�� 
DVVXPLQJ�VSHFLILF�UROHV��UHVSRQVLELOLWLHV�� 
DQG�SHUVSHFWLYHV�RWKHU�WKDQ�WKHLU�RZQ��WR� 
FRQWULEXWH�HIIHFWLYHO\�WRZDUG�D�FRPPRQ� 
JRDO� 

6HOHFW�GLJLWDO�WRROV�WR�VKDUH�DQG�H[FKDQJH� 
LQWHUHVWV��LGHDV�DQG�H[SHULHQFHV�ZLWK�RWKHUV� 
IURP�ZLWKLQ�DQG�EH\RQG�WKH�ORFDO�OHDUQLQJ� 
FRPPXQLW\� 

���$SSOLFDWLRQ�� 
8VH�GLJLWDO� 
WRROV�WR� 

FRQQHFW�ZLWK�D� 
JOREDO�QHWZRUN� 
RI�OHDUQHUV�DQG� 
HQJDJH�ZLWK� 
LVVXHV�WKDW� 
LPSDFW�ORFDO� 
DQG�JOREDO� 
FRPPXQLWLHV� 

$��8VH� 
FROODERUDWLYH� 
WHFKQRORJLHV�WR� 

ZRUN�ZLWK� 
RWKHUV�� 
LQFOXGLQJ� 

SHHUV��H[SHUWV� 
RU�FRPPXQLW\� 
PHPEHUV��WR� 

H[DPLQH�LVVXHV� 
DQG�SUREOHPV� 
IURP�PXOWLSOH� 
YLHZSRLQWV� 

*&��$�� 

8VH�GLJLWDO�WRROV�WR�FROODERUDWH�ZLWK�RWKHUV� 
WR�H[DPLQH�SUREOHPV�IURP�VFKRRO�� 
FRPPXQLW\��DQG�EH\RQG�ZLWK�JXLGDQFH�DQG� 
VXSSRUW�� 

8VH�GLJLWDO�WRROV�WR�FROODERUDWH�ZLWK�SHHUV�� 
H[SHUWV��DQG�FRPPXQLW\�PHPEHUV�WR� 
H[DPLQH�SUREOHPV�IURP�PXOWLSOH�YLHZSRLQWV��� 
�H[���YLGHR�YRLFH�FRQIHUHQFLQJ�� 

8VH�FROODERUDWLYH�WHFKQRORJLHV�WR�FRQQHFW� 
ZLWK�RWKHUV���LQFOXGLQJ�SHHUV��H[SHUWV��DQG� 
FRPPXQLW\�PHPEHUV���WR�OHDUQ�DERXW�LVVXHV� 
DQG�SUREOHPV�RU�WR�JDLQ�GLYHUVH�ORFDO�DQG� 
JOREDO�SHUVSHFWLYHV� 

8VH�FROODERUDWLYH�WHFKQRORJLHV�WR�ZRUN�ZLWK� 
RWKHUV� �SHHUV��H[SHUWV��FRPPXQLW\� 
PHPEHUV��WR�JDLQ�NQRZOHGJH�DERXW�LVVXHV� 
WKURXJK�YDULRXV�SHUVSHFWLYHV�DQG�RSLQLRQV� 
DQG�WR�ILQG�VROXWLRQV�IRU�VRFLDO�FKDQJH� 

%��([SORUH� 
ORFDO�DQG� 

JOREDO�LVVXHV� 
DQG�XVH� 

FROODERUDWLYH� 
WHFKQRORJLHV�WR� 

ZRUN�ZLWK� 
RWKHUV�WR� 
LQYHVWLJDWH� 
VROXWLRQV� 

*&��%�� 

8VH�GLJLWDO�WRROV�WR�FROODERUDWH�ZLWK�VFKRRO�� 
FRPPXQLW\��DQG�EH\RQG�WR�VROYH�SUREOHPV� 
ZLWK�JXLGDQFH�DQG�VXSSRUW� 

&ROODERUDWH�GLJLWDOO\�ZLWK�RWKHUV�WR� 
XQGHUVWDQG�PXOWLSOH�SHUVSHFWLYHV�ZKLOH� 
H[SORULQJ�ERWK�ORFDO�DQG�JOREDO�LVVXHV�WR� 
VROYH�SUREOHPV�ZLWK�JXLGDQFH�DQG�VXSSRUW��� 
�H[���SURMHFW�EDVHG�OHDUQLQJ�DQG�FRPPXQLW\� 
SUREOHP�VROYLQJ�� 

8VH�FROODERUDWLYH�WHFKQRORJLHV�DQG�DVVXPH� 
UROHV�ZLWKLQ�GLJLWDO�FUHDWLRQV�ZKLOH� 
PDLQWDLQLQJ�GLJLWDO�FLWL]HQVKLS�ZLWKLQ�WKH� 
WHDP�GLJLWDO�ZRUNVSDFH�WR�LQYHVWLJDWH�DQG� 
GHYHORS�VROXWLRQV�WR�ORFDO�DQG�JOREDO�LVVXHV� 

([SORUH�DQG�DQDO\]H�ORFDO�DQG�JOREDO�LVVXHV� 
DQG�XVH�FROODERUDWLYH�GLJLWDO�WRROV�WR� 
LQYHVWLJDWH��GHYHORS�D�SODQ�DQG�UHFRPPHQG� 
VROXWLRQV� 
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