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Introduction

The California Department of Education (CDE), Instructional Quality Commission (IQC), and State Board of Education (SBE) are commencing the process for developing new California computer science content standards. According to California Education Code Section 60605.4, "On or before July 31, 2019, the Instructional Quality Commission shall consider developing and recommending to the state board computer science content standards for kindergarten and grades 1 to 12, inclusive, pursuant to recommendations developed by a group of computer science experts." Since computer science is a relatively new academic area, the CDE convened three public focus groups of educators in different regions of California to provide comment to the IQC, Computer Science Standards Advisory Committee, and SBE to provide guidance. The Computer Science Focus Group Report encapsulates the comments from the focus group meetings as well as public comment submitted directly to the CDE, and serves as a starting point for the 2018 creation of the California Computer Science Standards for California Public Schools: Kindergarten Through Grade Twelve (CA CSS).

A list of discussion questions that served as the basis for the focus group discussion and the oral and written comments can be found on page 5. Beginning on page 6, the report is divided into two sections. The first section is a summary of the oral comments made by focus group members and members of the public at the three focus group meetings. The oral comments made by members of the public are briefly summarized in table format following the notes from each focus group meeting.

The second section of the report is a compilation of written comments received from both focus group members and members of the public for each of the three meetings in November 2016, as well as public comment submitted directly to the CDE in November and December 2016. Members of each of the focus groups and members of the public were invited to submit written comments about the discussion questions or computer science education in general and are presented in the order of each meeting. The written comments are unedited though the formatting has been altered for consistency and Web accessibility, and personal contact information has been removed. Any errors are those of the authors.
The focus groups were held on the following dates in the following locations:

Focus Group 1: November 9, 2016, California Department of Education 

This location also hosted a video conference that included Humboldt County Office of Education, Monterey County Office of Education, and San Joaquin County Office of Education. Humboldt, Monterey, and San Joaquin provided public comment. 
Focus Group 2: November 16, 2016, San Francisco Unified School District 

Focus Group 3: November 30, 2016, San Diego County Office of Education

This location also hosted a video conference that included Orange County Department of Education and Riverside County Office of Education. 

All of the meetings were audio recorded, and copies of those recordings are available from the CDE upon request.

Focus Group Discussion Questions

2018 Creation of the Computer Science Standards 

The primary goal for creating computer science education standards in California is to outline a progression of learning in kindergarten through grade twelve (K–12) that provides all students with opportunities to develop competency in this discipline and prioritizes equity and diversity to broaden student access to computer science.

Discussion of the following questions will ensure that the CA CSS includes the voice of computer science educators in California.

1. What should be the goals of K–12 computer science education? At the end of their K–12 studies, computer science students should … 

2. What content should be covered in K–12 computer science education? 

· What knowledge and capabilities would define a college-ready student?

· What knowledge and capabilities would define a career-ready student?

3. Please offer suggestions concerning the structure, scope, and sequence of topics which would be covered in computer science instruction at the elementary level and instruction and courses at the middle and high school levels.
4. How might the CA CSS support educators to make connections between CA CSS and other content areas? 

5. Finally, what other recommendations do you have to ensure that the CA CSS will be a useful tool for California’s educators?

Summary Report of Oral Comments
This summary is a condensed report of the oral comments that were offered by multiple focus group members at more than one focus group meeting. Several themes and topics emerged from the focus group discussions regarding what information should be included in the CA CSS.

Define Computer Science as an Academic Subject and Clarify its Relationship to Digital Literacy

Digital literacy, digital citizenship, and skills such as keyboarding are very important issues to educators. Many consider these areas as part of computer science. Some say that these define computer science; others express that they serve as a prerequisite. Several people said that these need to be seen as separate from computer science and belong in other academic content areas. The concepts and practices of computer science need to be defined according to the current understanding of the field in schools and industry. This definition should be central to the CA CSS.
The K–12 Computer Science Framework (Framework) and the Interim 2016 CSTA K–12 Computer Science Standards (CSTA Standards) were often cited as a guide for the content, scope, and sequence for computer science instruction and learning. The Framework identifies five concepts and seven practices which can be used to develop performance expectations for students. The CSTA Standards serve as an example of performance expectations that can be developed from these concepts and practices. The K–12 Framework also provides guidelines for education leaders and standards developers. Many of the participants also noted the importance of working with higher education and industry to develop California’s new computer science standards.
Computer Science Standards Should Provide Connections to Other Academic Areas

Computer science needs to be connected to other academic areas: mathematics, English, science, history–social science, and the visual and performing arts. For example, when students study a concept, such as the “impact of computing on society,” it could be incorporated into a civics or social studies lesson. One way to do this is to encourage interdisciplinary, project-based learning. Another is to provide a tool to cross-reference the CA NGSS, the California Common Core State Standards for Mathematics, and the California Common Core State Standards for English Language Arts & Literacy in History/Social Studies, Science, and Technical Subjects. The relationship to the Model School Library Standards for California Public Schools: Kindergarten Through Grade 12, and the Information Communications Technology Model Curriculum Standards for Career Technical Education should also be clarified. Focus group members indicated that the relationship between computer science as an academic discipline, a career, and a skill set needed for college and career readiness should be clarified through the new standards. To allow all students to find a place in computer science as an academic subject, the standards need to reflect multiple entry points and multiple pathways. Colleges and industry should participate in the creation of the standards.
Programming is Only One Component of Computer Science

Although many consider programming or coding skills to comprise computer science, the focus groups identify it as a creative endeavor. Several general topics were mentioned routinely: data and data analysis, computer systems and troubleshooting hardware, computer networks including the Internet, creativity, collaboration, and communication, in addition to abstraction and programming. Portfolios of creative projects were suggested to highlight the importance of creating computational artifacts that are connected to student interests. Projects could often be inspired by real-world problems or community-based issues. Participants pointed out that focusing on perseverance in solving problems as well as learning from failure are key components of computer science learning. Problem-solving, computational thinking, and algorithmic thinking were mentioned often. Educators described how these skills are also central to mathematics and science and that they should be connected across all three subject areas. Algorithms, programming, and coding are still critical concepts in computer science. In early grades, these can be learned without the use of a computer. Blocky-type languages should focus on general programming concepts rather than language syntax in the early grades as well. The standards should be language independent so that they do not need to be frequently updated when the languages of this young, dynamic discipline change. Interesting science, technology, engineering, and mathematics (STEM) activities, such as robotics and makerspaces, are helpful to stimulate student interest and engagement in computer science. Visual arts and media classes are very inspirational for students. Creation of digital media also fits into this academic area.

Equity and Access

Equity and access are critically important to the development of California’s computer science standards. To address this, computer science should be introduced to students in the early grades, in a wide variety of contexts, and across disciplines. All teachers should be aware of the core concepts and practices in computer science. Teacher training and professional development is critical. The standards must also address student access to technology so that this access does not deter some students from learning computer science. Many factors, such as network, hardware, and software resources, are important, but also issues, such as equipment and network security, will need to be addressed by schools. Many students may also have individual issues concerning access, such as accommodations for non-sighted students. Ultimately, computer science as an academic area can provide a good arena for students to learn perseverance and resilience through iterative testing of their design and debugging their code.
Oral Comments

Focus Group 1: November 9, 2016
California Department of Education
Focus Group Members Present: 

	Name


	Affiliation



	Paul Akuna
	Elk Grove Unified School District

	Jared Amalong
	Placer County Office of Education

	Jason Bohrer
	Nevada Joint Union High School District

	Alicia Caddell
	Folsom Cordova Unified School District

	Jerry Huang
	Sacramento City Unified School District

	Mercedes Kirk
	Folsom Cordova Unified School District

	Janet Muirragui
	San Ramon Valley Unified School District

	Joe Wood
	Natomas Charter School


Question 1
What should be the goals of K–12 computer science education? At the end of their K–12 studies, computer science students should … 

· be able to learn about digital tools, and use them to create artifacts for a meaningful purpose. Students should enter this subject area by using their skills to solve a real problem of interest.
· learn to collaborate and work as a team through the use of computers.
· understand that computers are tools and students need the skills to use them.
· design a product, whether an application for a mobile phone, a game, a robot, or some other idea, that they can put in a portfolio and display. The product should be a unique design. 
· explore advanced ideas through resources available beyond their classroom.
· develop proficiency with hardware and software and should be college and career ready—however that is defined.

· high-school level students need to, as a team, problem solve, apply logic and computational thinking skills, and write code. Debugging skills are critical. A paired-programming environment where two students work together and can switch roles at any time to build a program supports building this ability.
· be introduced to the idea of “making,” and implementing the “Internet of things” projects. These creative, hardware-based projects will change as hardware develops.

· be aware of careers in programming. At the end of their K–12 experience, students should have a basic level of college or career readiness.

· be provided equitable access to computer science education. 

Question 2
What content should be covered in K–12 computer science education? 

What knowledge and capabilities would define a college-ready student?

What knowledge and capabilities would define a career-ready student?

· Teachers in visual or performing arts can struggle with this if they do not have training. Performing and visual arts students are interested in digital arts: photo editing, video production, music production, and Web design.
· Digital citizenship is part of computer science. This offers students a chance to develop integrity since so many resources are online.

· Technical, career-ready, current skills that are up to industry standards should be part of the curriculum. Computer science careers do not necessarily require a degree. The Career Technical Education (CTE) standards support career readiness and computer science practices, such as collaboration and communication.
· The computational thinking process, which is also a component of the CCSS and CA NGSS. 

· All students should understand how to use computers for creative expression.
· Content-based college preparation where the content is in line with the general expectations of universities. Many kids are overwhelmed in the introductory classes at college when they do not have exposure in high school computer science classes.

· Many great designers and developers do not have a degree. Designing is a creative skill, which can be taught in a K–12 program. 
· Experience in writing code, MS Office, Adobe Suites, accurate keyboarding skills, database experiences, networking, problem-solving skills, digital literacy and leadership, and security.
· Core digital literacy skills may be a matter for a different focus group.

· The Standards Advisory Committee (SAC) will need to stand on the shoulders of giants and should be guided by the Framework and the CSTA Standards. For college readiness, those documents cite five core concepts: computing systems, data analysis, networks, programming and algorithms, and the impact of computing. These concepts will help students when they go to college.

· Practical problem-solving skills presented in a real-world contexts are necessary for both career and college readiness. For career readiness, these problems can be similar to those seen in industry. For college readiness, the problems should be cast in a more theoretical, or general, context. In both cases, students need to see a range of topics from general theories to specific skills which become the fabric of applied knowledge. There can be a broad view of computer science which is accessible in K–12 settings. There are so many pathways to developing understanding and skills. 

· Ethical guidelines should be established in the standards.
Question 3
Please offer suggestions concerning the structure, scope, and sequence of topics which would be covered in computer science instruction at the elementary level and instruction and courses at the middle and high school levels.
· Grades K–8 are very flexible because there has not been a set of standards at this level. We can impact equity and access for students by articulating what can be expected in these grades. In high school, many teachers teach computer science as a CTE pathway. 

· The CTE standards were developed with the 2012 CSTA Standards in mind. CSTA has draft 2016 standards, which proposes three levels: K–5, 6–8 and 9–12. The 2016 CSTA high school standards have increased rigor because many of the 2012 CSTA Standards were moved into K–8. California should use the 2016 CSTA Standards as a guide. 
· Algorithms and programming is a concept which is very important in high school. Advanced Placement (AP) Computer Science Principles is a great course to demonstrate how this concept can be taught to students without a programming background or particular interest in computer science as a field.
· In elementary grades, start with keyboarding and developing an understanding of software and hardware. Basic algorithmic structures can be reinforced in math classes. Code.org has tools for blocky code activities so that syntax is not burdensome. Introduce networks topics, such as bandwidth, the Internet networking, hardware, and protocol. 
· Increase the variety of software applications at middle school through project-based learning. At that level, dissect computer hardware to understand computing devices. 
· In high school, students should have job-shadowing experiences, develop mentoring relationships, and increase the sophistication of project-based learning assignments.
· Digital citizenship can start in elementary grades. These topics can be sequenced through grade twelve.

· There are three core components: digital citizenship, digital literacy, and computer science. Start keyboarding early. Increase exposure to hardware and software at lower grade levels. In higher grades, provide separate courses, such as networking, Web development, and applications design and programming. Use other standards, such as the CSTA 2016 Standards, to incorporate these varied concepts into a cohesive whole. 

· Some of the current standards at high school should be introduced in elementary grades. 

· Keyboarding is very important—if you type faster you can code faster. 
· Sequence topics so that introductory concepts are not repeated over and over. For example, does machine representation of data belong before programming?

· Teach HTML.

· Advanced Placement Computer Science Principles is the College Board’s attempt to introduce computer science to a broad population. Advanced Placement Computer Science A focuses more on programming, which is needed for computer science majors. Advanced Placement Computer Science Principles has an activity about how to parse text, no prerequisite skills to carry out this task and does not involve keyboarding.

· Logic and logical thinking are part of computer science education. This can be taught at early ages with programming a robot because the robot’s movements allow for visualization of logic and commands. Instructions such as, “If a robot can see you, it will say hello,” is a simple, concrete input and output model. This also illustrates a logical thinking structure: “if this, then that.”
· Data representation is an important concept. Students must answer questions such as, “How do computers represent things that we represent?” Computers need to be instructed how to interpret the numbers and letters in an address, for example. Mathematics provides prerequisite knowledge to answer these questions.
· In elementary grades, computational thinking and block coding can be taught as early as kindergarten and first grade. Project Lead the Way does this. “Unplugged” lessons can accomplish the logical thinking activities when students follow each other’s instructions. 
· Keyboarding may not be a relevant skill for input devices in the future. 
· Expose young children to the fact that we control the computers and that they have the potential to create the applications and games themselves. Spark an interest in computer science at a young age in underrepresented populations so that, if they are exposed to computer science by middle school, they may become interested in the field.

· Establish high school skills first and then map the prerequisites down through the elementary grades. Multiple subject teachers will be teaching computer science at the elementary level. Consider other ways to explore coding, such as using stacking cup activities to develop algorithms. Kids have Google accounts at first grade. Very thoughtfully link computer science standards to math, English, and science standards. Project Lead the Way helps do this with science standards, especially at the elementary grades.
Question 4
How might the CA CSS support educators to make connections between CA CSS and other content areas? 

· It would be beneficial for all teaching credential candidates to take an introduction to computer science classes. The computer science credentialing process needs to be realigned to the concept that computer science will now be taught in grades K–12. The computer science standards need to inform new computer science credentialing.
· When you spark the imagination of students, they may become interested in computer science. Project-based learning and makerspaces can be useful for creative “making.” Focus on makerspace experiences in school rather than industry needs. Use the makerspace environment so that students are not intimidated by technology and engineering. Makerspaces should be available for students at all levels. Students can create simple projects at younger ages and build projects with increasing complexity at high grade levels.

· There is a natural marriage with the math standards and computer science. The impact of computing on society is an opportunity to connect with other humanities content areas. 

· Computer science education involves communication and writing, so there are many connections to speaking and listening standards in English standards. 
Question 5
Finally, what other recommendations do you have to ensure that the Computer Science Standards will be a useful tool for California’s educators?

· Since computer science is not incorporated into the other standards, other teachers are concerned about its impact on other courses. Computer science standards need to be embedded into other standards in elementary grades so that it is less daunting.

· One example of the way that computer science can be incorporated into the other standards is having first graders write a script, storyboard animation, and then create the animation with Scratch Jr. Those are the types of connections that teachers need.
· The computer science standards should be connected to all subjects: mathematics, engineering, technology, science, design, arts, media, and music. We should also include the CTE standards into the K–12 standards and update the CTE standards. Teachers should not confuse computer science with teaching applications.
· The AB 1539 group should parlay with the AB 2329 group and make computer science a high school graduation requirement. 
Public Comments:
The oral public comments during this meeting were from individuals at the three separate meeting locations listed below.

Humboldt County Office of Education (connected by video conference)
	Name
	Affiliation
	Summary of Comments

	Colby Smart
	Humboldt County
	Thanks for inviting us. Humboldt County is not well populated. Schools are going 1:1 with limited bandwidth and a generator. One of the areas that computer science is having the greatest impact is in the third and fourth grade classrooms. Integration into other content areas is important because equity is important, especially concerning student interest and not necessarily hardware or software skills.

	Paul

	Humboldt County
	Do not forget the foundational skills such as keyboarding. Students need the tools to learn coding, or content is limited later on.


Monterey County Office of Education Public Comment
	Name
	Affiliation
	Summary of Comments

	Bud Su
	California State University, Monterey Bay
	It is great to have more computer science professors to talk about college readiness. In the freshman courses, the biggest challenge is math readiness for computer science students. We added summer sessions, such as algebra two for math readiness. We use Google’s Rising ninth and twelfth grade curriculum. We will add more sites for these math readiness courses.

	Sharon Hardy
	Monterey County
	I worked at Code.org. I like the discussion about the curriculum in AP CS Principles. Their seven big ideas are: creativity, abstraction, data, algorithms, programming, systems and networks, and impact. Their practices are: analyzing the effects of computation, creating artifacts, using abstractions and models, analyzing problems, communication, and teamwork.

The language of the standards should be device neutral since everything is constantly changing.

	Josh Woods
	Monterey County
	I am a computer science teacher at Arosi High School with socio-economically disadvantaged and minority population students who are predominantly male. They prefer to work alone. There should be two sequences of standards. One should apply to all students. Another sequence of standards for students who want to pursue a career.  Project-based learning and working on open ended problems is very empowering. Kids struggle to break down a big project into manageable pieces. Give kids the tools to decompose problems which are important for career readiness. Software design methodologies such as Agile & Scrum should be introduced. Iterative coding and testing should be taught.

	Greg Murray
	Monterey County
	I see that kids lack a lot of skills. Seventy percent of our kids do not meet math standards. C-STEM helps them learn to code and algebra concepts. C-STEM puts together standards and benchmarks. We should use what our students do know for their projects. We need to address the needs of our students, who now may not get computer science until ninth or tenth grade. 




Focus Group 2: November 16, 2016
San Francisco Unified School District
Focus Group Members Present:
	Name


	Affiliation



	Casey Agena
	Silicon Valley Education Foundation

	Matthew Albinson
	Berkeley Unified School District

	Carl Alexander
	Manzanita Charter Middle School

	Ann Greyson
	Castilleja School

	Shaina Khan
	Fremont Unified School District

	Smita Kolhatkar
	Palo Alto Unified School District

	Jennie Lyons
	San Francisco Unified School District

	William Marsland
	San Francisco Unified School District

	Emmanuel Onyeador
	Oakland Unified School District

	Mehran Sahami
	Stanford University

	Bryan Twarek
	San Francisco Unified School District

	Sheena Vaidyanathan
	Los Altos School District


Focus Group Discussion Notes:
Question 1
What should be the goals of K–12 computer science education? At the end of their K–12 studies, computer science students should … 

· understand how computers can be used to solve problems.
· understand the role of abstraction and decomposition using computers to solve problems.
· identify or imagine a problem to be solved using computation and create a useful and beautiful program from scratch that allows them to solve an authentic problem experienced by the members of their community. 

· have skill sets to be proficient in the modern economy.
· be exposed to computer science as a way to transform the way that they think about the world.
· learn the processes and the content knowledge and need to look at both college and career paths through the standards.
· have multiple entry points for specific students, and we must consider different pathways for all students.
· be inspired in grades K–8, to want to do more computer science by high school. By the end of twelfth grade, students should want to pursue more in college. Make sure real-world problem solving is built into the standards.
· realize that technology changes weekly. Some kids have skills that surpass teachers’ skills. If a standard is set today, it may be obsolete tomorrow.

· be excited to learn more and not be intimidated.
· understand the impact on people by technology and vice versa.
· be able to create artifacts since computer science is a creative discipline.
· remix and build code based on the work of others since creating software from scratch does not happen in industry.
· learn what technology of the day is important and the set of foundational concepts that should be able to endure for 20 years or more.
· have access to standards for a general basic set of computer science knowledge for all students and specialized instruction for students interested in computer science as a field.
Question 2
What content should be covered in K–12 computer science education? 

· That content should be described in a living document for the standards that can change over time.

· The standards should be accompanied by a rollout, like the NGSS rollout, so that teachers can learn what the standards are and how to implement them. There will be so many teachers who have never thought about teaching this subject.

· Unplugged lessons and tools should be part of the content. For example, creating paper airplanes can illustrate how to create algorithms.
· The content should be informed by all of industry, not just the information technology industry.

· Fluency with at least one current programming language for both college and career ready students.
· Basic fundamentals of coding for middle school and advance to programming language at high school. College ready students should know key cognitive strategies, key content knowledge, key learning skills and techniques, and key transitional skills. 

· Career ready students must be minimally qualified for tech jobs. 

· Students must have a basic knowledge of hardware and electronics. The basics of electronics, such as what comprises a circuit, should be understood by all college and career ready students.
· The workforce statistics may be skewed a bit by the fact that we know technology is changing so much.
· Computational thinking should be covered. As far as the content, there is a lot to cover. Kids should be working in team situations and to become able to make decisions. They need the skills to make decisions, problem solve, and analyze algorithms.
· Data topics, such as understanding data sources and how to analyze and interpret data, should be part of the content.
· There are a many sets of computer science standards, such as the 2016 CSTA draft standards. There are a lot of other subject areas that address some of them. For instance, consider data analysis; other subjects might cover this. We need to be efficient with the standards that we choose.

· Students need to be able to research and identify solutions to be career and college ready.
· Because computer science is a field that changes very quickly, students need to learn how to continually learn.
· Even if there were no jobs, students should learn computer science. We are teaching kids how to think, solve problems, and learn to learn in computer science courses. There are skills that are fundamental to this field. The K–12 Framework cites five specific concept areas: computer systems, data, algorithms, networks, and the impact of computing. If I had to pick one that is most important, I would pick algorithms—how to follow one and evaluate it. 
· To think about what is intrinsic to computation, ask, “What is special about computation?” For data analysis, what is special? What does computation allow you to do that you could not do before, say with Excel. What can you do with unstructured data or large data sets that you could not do before? This is algorithmic versus computational thinking. Think about the notion of sequential execution which can happen in multiple languages. For example, what is the result of the Boolean statement, p == !p. This is different than mathematical thinking, which uses the equal sign in a different way.

· The focus should be on coding because that is what gets kids excited. The coding wins students over, but the next step is to remix and reuse code.
· The design process, which is how to turn an idea into a reality and how to execute a plan, is a core concept.
· Coding plays an interesting part of education when it supports a creative side of a student. The UK is ahead of the US in computer science education. The Raspberry Pi was created in the UK, and this $35.00 computer can be used to teach kids Scratch programming. Kids love assembling the device. Building the computer gets kids to start thinking logically and creatively.
· The impact of computing is important. 

· Languages will change and coding is a part of CS, but students must learn the skill of trying new things. Give them the tools and strategies to learn new things.

· If we drill down layers to what is really core to computation, these ideas will exist no matter what language is used. What tools can be used to solve a problem? For example, how can artificial intelligence be used predictively to decide what music or movies a consumer might like? What factors are related to that the choice? Students should understand the foundations of computing, the impact of computing, and implications of the discipline beyond what is on an output screen.

· Perhapscollege and career standards should not be different.
· We have to really have computer science standards address hardware, software, the ability to work as a team and communicate ideas, and how to connect computers to other devices. It is important for high school graduates to look at big concepts and have studied a large breadth of computer science topics.
Question 3

Please offer suggestions concerning the structure, scope, and sequence of topics which would be covered in computer science instruction at the elementary level and instruction and courses at the middle and high school levels.
· Introduce concepts at the elementary level. Being good at coding should not be assessed. Elementary education should get kids excited and inspired. If kids want to make their own game or a birthday card for their mom, they will be brought in to computer science by the creativity of the project. Elementary level student learning has flexibility and could be incorporated into a number of subjects. A STEM program could drop in computer science once or twice a week. In middle grades, teachers can go into more depth and provide more instruction on the skills to satisfy a structured semester-long course. High school should offer a variety of courses.

· They should follow a structure similar to other standards and frameworks. In recent standards, we have concepts and practices. Code.org’s framework and CSTA’s new draft standards are organized that way. NGSS has concepts and practices. When writing the Framework, we talked about a complex structure like the 3D learning in NGSS. It seemed too complex, and we preferred simplicity. The Framework mentions crosscutting concepts, but the CSTA Standards do not mention them.

· The structure and scope of learning should take advantage of a variety of resources. We can find resources to inspire all students no matter what their learning style or interests are. The San Francisco Unified School District has a flexible model for computer science education, which allows teachers to get kids exposed, but they do not have to become an expert.  Add art, music, and whatever subject that inspires them to the computer science lesson.
· Screen time for young students can become an issue. For K–5, I would like to see students have less screen time. On the other hand, many of the most talented programmers started programing in elementary school. 

· Standards are, de facto, industry’s best standards. Teachers do need to start with and be provided training for a platform. We use Google Apps for Education for sixth, seventh, and eighth graders. I think that middle school computer science should be embedded in the general curriculum. Then it can be taught within the context of art, math, and science.

· At Stanford, we get a select group of students, and there are some that were turned off by computer science in K–12 due to the way it was taught. What is the “wow” factor that gets students interested in this stuff? I would advocate for serious time to create a repository for teachers to go to for the “wow” factor. There are a lot of simple things that you can do. Teach kids about green screening in video production. If you expect kids to do everything from first principles, they will be crushed. Kids need to write a single line of code and see the effect through green screening or adding their work to another stock background, and then they can become hooked.

· Some kids learn the “wow” factor but do not know the underlying concepts behind it, and that is something that ultimately needs to be addressed.
· We need to align our standards with the science and math standards.
· The standards should be written in a way to support using a “wow” factor, but I do not think they can be written in the standards. If students are creating in elementary grades, they can make things that they enjoy. In middle school they can consider the needs and wants of others when designing their software projects, and in high school they can design for a wider community. This will build their understanding of the importance of creating projects that have relevance.

· In elementary grades, we inspire kids and simply ask them to modify code with an environment like Scratch. In middle school, they can dig deeper and figure out why something is working. 

· There is a lot of wonderful work being done creating the CSTA Standards. There is a lot of overlap with the K–12 Framework. A lot of the CSTA Standards can be taken as they are because they provide a scope and sequence for K–12.
· Using the existing K–12 Framework is great, but we need to introduce concepts at the early stage and then develop it so that in middle and high school they can apply the basic concepts in more sophisticated software projects.
· Many kids in my district enter high school without any skills at all. There is a huge gap between kids that have access to computer science and those that do not. It has been a real issue getting basic things like typing and digital citizenship at the lower levels, but I am not sure if these topics are part of computer science.
· We must identify the goals and outcomes that we expect and backtrack. What do we want to do in elementary and middle school to develop that outcome? This process should drive the sequencing of topics.
· Computer literacy should be part of the curriculum but not be defined as computer science. Isolate it as literacy skills, and keep it out of the computer science standards.
· Research shows that a lot of men like to code because they like to code and women like to apply computer science to solving the world’s problems. We should make computer science relative to the world so that students affect the environment where they live.

· Exposure in K–5 is important through vocabulary and basic processes. Students come into computer science at different entry points. We need to be aware of the broad range of exposure to computer science from student to student.
· Some place in the standards we need to take a look at the basic tools, such as keyboarding, that are needed to access computer science. This is not unlike penmanship.

· I added keyboarding into the curriculum. I made it fun, and students earned badges. It is a value added to the experience, and kids needed the fun to engage in computer science.

· If we are looking at kids who we are going to prepare to take the AP exam, we must determine how we prepare them to get to that point in computer science. Computer literacy is not part of that.

Question 4

How might the CA CSS support educators to make connections between CA CSS and other content areas? 

· There are so many connections that can be made to other subjects, even to the visual arts.

· We should create a repository of resources for teachers that connect specific lesson plans to standards as well as a list of people they can contact if they need technical assistance, such as a network or group that they can use.
· The final standards for art are about connections between the different arts and other subjects outside of the arts. It would be cool if the computer science standards could be written in a similar way. There would be an early focus on computer science, then connect to digital citizenship and literacy, and then to other areas outside computer science.

· Especially in high school, kids could look at problems in the community and come up with ideas and solutions and connect the solutions to computing.

· Selected standards have obvious connections to Common Core State Standards (CCSS) and NGSS. The connections can be made explicit for other topics.
· At the high school level, there would not be a lot of room for many new computer science courses, but it can be embedded and integrated into other academic areas.
· I can extend concepts with computer science. For example, in teaching math, if I am teaching a topic that connects to CS, I can make the connection in math class.

· There was resistance when I add a little coding with Net Logo to the computer science curriculum. After we adopted NGSS, everyone asked me to do more of these simulations, which supported what they were now being asked to do in science. Integrating computer science into other courses is fine, but the content teachers need to agree to the content.
Question 5 

Finally, what other recommendations do you have to ensure that the Computer Science Standards will be a useful tool for California’s educators?

· We should both connect from CS to other courses and from other courses back to CS.

· I wish there was a way to shift a couple of these great standards into history–social science, for example, especially the impact of computer science on society. I think there will be pressure to create courses for a broad population that are very superficial. I would recommend shifting some standards into other content areas.
· Professional development is important to learn how to inspire kids, especially in elementary grades. Professional development should not focus on a specific language.

· There is not a lot of research in computer science education, so we need to align the standards to other content area standards where there is more research. Then we can develop the concepts along the guidelines of the sequence and scope of topics in those subjects.
· Have realistic standards and address how much time each kid should spend on computer science. Middle schools can consider elective courses, and high schools should add a semester or a yearlong course. We need to consider kids’ different entry points. Some kids will have a different experience in K–8 and they should not feel that they no longer have an entry point.

· Do not ignore teaching the impact of computing on our society. Make sure we address safety and privacy issues. 

· Introduce the idea of exchanges. If there is something that we can do with computing that enhances another subject, can we exchange it and move it to the other subjects, such as the arts, government, and social science. In English language courses, students could debate the role of artificial intelligence. 

· To be aware of equity issues, we should be careful about what we recommend that students with a variety of backgrounds will all have access to rich experiences. We should also be careful of generalizing from specific lessons to overarching principles because there is not a lot of research on computer science education. We should not be too rigid about what we recommend. It should be realistic for all students.
· Look at the CSTA Standards that are connected to the K–12 Framework. Many kids are inspired when they see the impact of computing on society videos, but they may not be great at coding. They see the class as a problem-solving class and not necessarily coding class.
· In high school, the computer science standards should focus on practices. The equity lens in elementary education is essential. 

· Assist teachers by providing professional development. Teachers cannot teach computer science if they do not know the concepts themselves.

Public Comments:

	Name
	Affiliation
	Summary of Comments

	Arti Nagra
	Silicon Valley Education Foundation
	I wanted to group the two skill levels, soft skills and core content skills. Learning how to learn and to learn from failure, computation skills, and qualitative and quantitative reasoning are the core soft skills to be embedded in K–12. Content skills are also important. However, some elementary school teachers are liberal arts majors. 
How do we integrate computer science into other subjects in a seamless way? How does your computer science project apply to the community? The workplace? Projects which utilize content skills will be less daunting if we ask these questions.

	Ryan McCune
	Cal Poly Pomona
	Cal Poly-Pomona faculty member in the computer science department and CMAST K–12 education. Thank you to the organizers and the committee. I enjoyed learning everything that was said today, especially the emphasis on problem solving and comparing abstraction and other fundamental concepts to programming. I enjoyed learning the structure of policy and discussion of layers of the standards. Privacy and security are important concepts. I hope these do not get overlooked moving forward.

	Bryan McNilly

	Industry Accessibility Consultant
	People with disabilities require different access to technology. We need to discuss Universal Design for people with disabilities. In class, we can discuss real-world impact of computing to create more accessible products. Color coding of information could make things inaccessible for some people who do not easily discern colors.
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	David Coopersmith
	Moreno Valley Unified School District

	Paul Ellsworth
	Moreno Valley Unified School District

	Kellie Fleming
	Vista Unified School District

	Veronica Godinez
	Ontario-Montclair School District

	Jessica Guccione
	Irvine Unified School District

	Jeff Jackson
	Adolfo Camarillo High School

	Richard Kick
	Conejo Valley Unified School District
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	San Diego Unified School District

	Marci Perez
	Antelope Valley Union High School District

	Dan Rupert
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	Anne Smith
	Poway Unified School District


Focus Group Discussion Notes:

Question 1

What should be the goals of K–12 computer science education? At the end of their K–12 studies, computer science students should … 

· have enough information about computing so that they can decide if they want to pursue a career. 
· identify problems and break them down into smaller problems until they are easily solved.

· legally and safely use all of their devices without harming themselves or others.

· exhibit the ability to understand concepts in at least two or three of the frameworks already released and also be able to perform the practices. These can be found in the Advanced Placement Computer Science Principles Outline, Computer Science Frameworks at k12cs.org, and the 2016 Draft CSTA Standards.
· create portfolios using a computing device.
· isolate bugs in a strand of problem solutions and be able to troubleshoot. Whether they pursue a career or not, they can still troubleshoot technological issues.
· engage in the concepts and practices from young grades. In K–12 we should develop a foundation in computer science understanding, learn approaches to problem solving, use computational thinking, harness the power of creating computer artifacts, apply computer science ideas to a wide variety of disciplines and interests, and actively participate in a world that is influenced by technology. 
· communicate an idea and choose a piece of technology that is appropriate and use it to express this idea.
· practice the six practices mentioned in Advanced Placement Computer Science Principles, two of which have not been mentioned: analyze the effects of developments in computing and communication to others.
· develop real-world projects to be able to persevere through a challenging problem.
· study topics in the Computer Science Framework in conjunction with English, math, and science standards; have computer science merged with what is already being done in the classroom.
· learn to develop the ability to foster an inclusive computing culture.
Question 2
What content should be covered in K–12 computer science education? 

· There is a consensus of the concepts that students should learn from a computer science curriculum: the process of creativity, learn how to abstract, how to transform data into knowledge, algorithms and programming, an understanding of computer systems, and the network systems that constitute the internet. All computer science frameworks and standards mentioned today agree that those concepts are important.

· We want all kids to be college ready. All students should have literacy in mathematics, science, and English but also in computer science. The CSTA has drafted up wonderful standards already with five domains: computational thinking, computing practice and programming, collaboration, computing and communication devices, and the ethical impact of global computing.

· The students should be proficient in the uniform modeling language to take a problem apart.

· We should talk to the colleges, work closely with the University of California, and have the standards be fluid since technology is evolving constantly.
· Students should be able to do research to find an answer. They should learn how to read and modify example code. Ultimately, computer science is about thinking critically.
· The computer science curriculum should be tied into NGSS. Those standards deal with constructing models. Students should be able to connect the models in math, science, and computing.
Question 3

Please offer suggestions concerning the structure, scope, and sequence of topics which would be covered in computer science instruction at the elementary level and instruction and courses at the middle and high school levels?

· Consider the five domains from the CSTA Standards. When we think of CCSS, we think of the domains in the math standards, and those domains should exist in the computer science as well in all grades, K–12.

· At the elementary grades, kids should become familiar with computing devices, learn a block-style programming language, internet safety and data privacy, and computer hardware and software. They should be able to identify and describe a problem. In the higher elementary grades, they should learn computer applications, the binary number system and truth tables, cyber security, social networking, tools that can help with editing videos and music, programming language such as Scratch, and be able to create and explain computer models. At the junior high school level, they should learn 3D printings, robotics, modeling a problem and writing a program to solve the problem, troubleshooting hardware problems, combining and converting hexadecimal numbers, the ASCII system, flowchart programs, and interrupts and event handlers. In high school, students should become proficient in C++, Java or the Swift programming language, design programs using the uniform modeling language, creating a Web site with HTML and CSS, and be able to program a robot such as Lego Mindstorm device.

· In elementary schools, kids should be able to communicate digitally appropriately through e-mails, texts, and blogs.

· Even our youngest students can use Google Docs or Microsoft Office. We need something easy for teachers to use so that any teacher can teach these lessons. The Code.org site is very good for lessons for elementary students. Computer science should be done on a regular basis during the school day as early as kindergarten.

· It is important to embed digital citizenship. Commonsense Media has a lot of lessons that are available. Teach those at an early age what a digital footprint looks like.

· Concerning equity, assume that they are not getting a lot of computer science at home. Due to the logistics of operating a school, it is possible that not all students will go through a computer science course, but computer science can fit into other programs. Make sure it is not just the top 20% of students getting computer science, but that every student has access, by showing teachers how it can enhance their current curriculum.

· Students said they would like to learn typing at a young age and learn more than one language, such as C++ in addition to Java. They would like to learn to fix a computer. They think instruction should be taught early with Scratch.

· As soon as you start mentioning specific devices and languages, standards will become obsolete very rapidly. We have to focus on concepts and practices rather than languages and devices. We may not need to type on a keyboard to input information into the computer.

· The K–12 Computer Science Framework has a great starting point to look at when we develop the California standards.

· Emmanuel Shanzer, the director of Bootstrap, said at the K–5 level to develop rigor so that students know the difference between playing and tinkering versus thoughtful design. Often there is a blind spot concerning control structures. People think the control structure is the language. If a concept such as a specific control structure is in the standards, teachers will be restricted in their design choices.

· We know that standards have implied responsibility concerning what teachers do in the classroom, so they should promote social and cultural learning theory. This will promote a more equitable classroom environment.

· We cannot be too specific but must be careful to not say nothing. These will be different from other standards because computer science changes every day.

· Elementary students should be able to use functions by running others’ functions. As they progress, they should know that they can tweak things to create a new function. By high school they should be able to create a “black box” and create, rather than consume, functions.

Question 4

How might the CA CSS support educators to make connections between CA CSS and other content areas? 

· We tried to make it clear what a student would need to do if they were to complete a course. Essential knowledge statements for computer science can be written so that it is cross-curricular. The standards need to provide examples of what this looks like in all curriculum areas.

· NGSS has the crosscutting concepts that could connect the two domains of science and computer science. Each of the standards have different practices, and we can overlap them and try to include computer science. For example, within science there are four domains, but the practices and crosscutting concepts can be seen across the domains. Identifying patterns is a crosscutting concept that is in NGSS and can be used to connect computer science to science.

· The CSTA Standards have already been mapped to CCSS, STEM Cluster topics, and Partnership for 21st Century Essential Skills. The six computational practices from the Exploring Computer Science curriculum are a wonderful guide. 

· By implementing problem solutions created in other courses.

· I like the correlation to the three-dimensional learning in the NGSS. The examples of what 3D learning looks like in the classroom is very helpful to teachers. We all have difference access to technology at our schools. Maybe the standards should give different concrete examples to show how, for example, to create a model in science so that computer science can be taught in science class. Use things that educators are already doing. Provide concrete examples while realizing that technology changes every five years.

· We talk about computer science being cross curricular. The English, history, and social studies teachers can assign a research paper and teach students about sources on the internet and their validity. We had a student use Snap! (like Scratch) to do a book report. Remind teachers that there are many ways that students can convey their knowledge via a computer program, not just PowerPoint.

· Partnerships with higher education are important. They can show us how to make connections with computer science and other disciplines. We give our expertise from the classroom and they come in with ideas to meld into teachers’ practice. Higher education professors can direct you toward what kids need to know when they go to college. College and career ready skills need to be differentiated for computing careers versus non-computing careers. I am interested that kids understand that computing is a critical part of their lives as much as reading or writing. Computing is important, even in the arts.

· Keep standards general, and not too specific, because it is a topic that changes constantly. Use the online nature of everything. Separate core, non-changing standards from changing standards. Use the internet to show the things that are working well right now, but this may change over time, as well as showcase different programs. There should be the standards that are not changing which also provide links for teachers for tools and resources that are not permanent.

· Consider the CSTA Standards, NGSS, K–12 CS Framework, the AP Computer Science Principals syllabus. All of these groups got together and came up with principles that kids should know when they leave high school: abstracting, creating, analyzing, collaborating, communicating, and connecting, which we see in all fields.

· A community where people can talk about this is CSforallteachers.org. It is a good place where we can communicate about best lesson plans and curriculum.
Question 5

Finally, what other recommendations do you have to ensure that the Computer Science Standards will be a useful tool for California’s educators?

· Create a living document, create a portfolio where there are links to examples.
· The state has had roll out sessions which were successful for NGSS. This would be a wonderful things for teachers.
· Provide teachers and schools with unplugged lessons to use when technology is expensive or not available. There are different ways of teaching computer science without technology. For example we created algorithms using paper airplanes at our school.
· I hope we connect with industry and not create these standards in a vacuum. We should take into account what industry expects.
· When we talk about professional development, we need to couch it such that it is not solely for computer science teachers. This is how you can incorporate these standards in your English or math classrooms. Computer science is meant to be infused in lots of different content areas.

· Provide hands on practice for teachers with coding, computational thinking, circuits and things like that. They have to do the things that kids have to do

· The infusion of computer science will be important especially in K-5. It may be difficult to see it as a discrete subject in those grades. The standards should give different examples of what compute science might look like in a K-5 day.

· Professional development will be the most important things for CS teachers. There are many models out there that are successful, the Exploring Computer Science and the AP Computer Science Principles professional development programs are successful. The professional development should not just reflect the content but also pedagogy, access, and equity.
· What is assessment going to look like? What is computation thinking what does it look like at each grade. The NGSS have assessment boundaries that would be helpful as well.

· What if we made the standards exciting? We could incorporate professional development into the standards. We could have a site with the standards, with examples, and the professional development, not just standards on paper.

· Code.org made computer science popular, with wonderful videos and posters. Make the introduction of standards a marketing product and then it will be used.

· Highlight, especially at the early grades, how it is a tool and how to use it properly. Kids are not connecting how to write a history, social studies research paper with how to write one for a computer science class. Consider how to connect the tools for specific tasks and how to create the tools. Kids in a summer program at my school used Photoshop and then created their own Photoshop.

· Code.org trained teachers and then had them teach other teachers. This is a great model for professional development.
· Exploring Computer Science and Stanford Research Institute worked together to create assessment tools for computation thinking and collaborating.

· There is not much in the way of computer science research in education. Everything that we are doing is pretty new and if it works in one classroom it may not work in another classroom. We need to be aware that each school will be unique and we need to be open minded about that. The K-12 CS Framework has a great guide for implementing standards and for writing standards as well. It gives us a starting point about where to start the discussion. If someone is teaching a CS course in a different area of San Diego it would be completely different course.
· From a personal experience from the professional development from Exploring Computer Science where my eyes became open to equity. We created a community of practice. That professional development piece is instrumental in helping computer science teachers. 
Public Comments:
The oral public comments during this meeting were from individuals at the three separate meeting locations listed below.

Orange County Office of Education (connected by video conference)
	Name
	Affiliation
	Summary of Comments

	Name undecipherable
	Higher Education Teacher
	Programming and networking should be covered. Kids should understand how computer hardware works. Programming languages for students should be Python, C ++ and HTML. C++ follows special coding patterns which are important to industry, which makes it an important language for students. Python and C++ makes students industry ready. Industry should be involved in creating the standards.



	Greg Butler
	Director of Tech Schools
	I want to make some points. 1. Project-based learning solidifies knowledge. 2. Critical thinking is important for all students. 3. Grit is an important trait. 4. Innovation, in the United States, we are well known for innovation. 5. Interactive problem solving–solving problems in different ways. 6 Teachers do not need to be subject matter experts but need to guide. 7. Literacy means they know how to read and write code. Assessment can measure competency if the code is working. 8. Integrate other curriculum. Kids used Scratch to show how early explorers moved through an area.

	Victor Casas
	CS Teachers Association of Southern California and LAUSD
	The goals of CS education: Rich mentioned looking at the CS big ideas, as a good use of time. CS students should know and understand that computation is an inquiry based activity that fosters creative exploration of new ideas and concepts. They should know, utilize, understand, and represent creatively the use of data for problem solving. Students should be able to create knew knowledge by manipulating and storing data. Students should be able to develop algorithms, apply programming to create computational artifacts to solve theoretical and real world problems. Students should know that a systems thinking approach fosters computational thinking and a deeper understanding of digital devices and thinking. Students should take advantage of a computational thinking approach to solve problems in science, mathematics, and arts.



	Kevin Lombardo
	Torrance Unified School District
	Appreciate the focus group discussion. CS for all is a noble idea, not just the top 20 percent of students, but maybe not all at the same time. There needs to be some way to create different tracks and avenues to access the curriculum and maybe not at the same pace. I am familiar with the NGSS CCCs, the teachers like these and I would like to see the CS standards also have some sort of CCCs. We can have CS standards become the link between the subjects. 

	Cindy Vasquez
	National School District
	We need to look at what is already out there, the CA Model School Library Standards, the ISTE standards. Need to understand that we don’t always need to be implementing at the highest level. At the elementary school level it should be something that can be integrated into the classroom. Teachers should teach students to use tools. In the upper grades have them use tools to create things. We need to have a roll out for the standards with the expectation that teachers teach the standards. We have the Digital Library that we could have examples and video lessons of what it looks like in the classroom with best practices. The computer science websites should be an interactive website where we can curate tools and devices, so that we are not recreating the wheel and can see what other people are doing and using.



	Daniel Williams
	Palisades Charter High School
	I am interested in whether people in other digital technology programs have done and if the work in the UK for CS education has been considered. I hope that universities will look at the programs that come from these standards as entry points for computer science.

	Terri Pernansky
	Long Beach Unified School District and University of Phoenix
	I am here as a parent and stakeholder. I am happy to hear that we are coming up with CA standards for CS. Long Beach Unified has computer science standards. The teachers in the classroom need to know how to do the standards that their students are supposed to learn. I am thinking about the bottom 10 percent and about equity. Special education generally goes last with access to technology. You see that in the various clubs and classes offered that aren’t enrolling special education students. There is a huge equity issues concerning students that are severely handicapped.




Riverside County Office of Education (connected by video conference)

	Name
	Affiliation
	Summary of Comments

	Jenny Wiles
	Pomona USD
	I am a middle school teacher, please make it as real world as possible. Kids should be able to identify problems on their own device and fix it. Middles school students should be able to encode and decode data. Harvey Mudd College materials, MyCS, is for middle school students. There is an assessment piece that covers the entire unit. The Applications and Implications of computer science and has video clips and how CS applies to other disciplines. As a science teacher, I like the idea of the cross curricular piece, especially for social science and ELA. Make this as free as possible.



	Gale DiCarlantonio,
	Moreno Valley USD
	Lack of CS education research is a very important issue. I wonder with such few people doing the research if there is some inherent bias. I am also concerned about the lack of input in this process from university and the industry and these need to be brought to attention as we move forward.



	Deepika Srivastava
	Moreno Valley USD
	Students are more technology savvy. They use computers on a daily basis but are we preparing them with the skills they need for their jobs. The standards for coding should be used as a presentation tool. Then interdisciplinary projects should be used for students to demonstrate understanding. This will allow more buy in from more teachers not just CS teachers. At Moreno Valley USD, we are trying to implement K-12 pathways for CS, but we only have one or two teachers. We need more CS teachers and we need to show the application of coding in other subject areas. We need nonlinear, cloud based textbooks with embedded multimedia. We need to show kids what a CS job looks like for them.


San Diego County Office of Education
	Beth Simon
	University of CA, San Diego
	I am one of few researchers. We do not know the answer to these questions in CS research. We have seen commonalities of best practice. As far as what to do at specific grade levels, what we have is our best guesses. We should be careful to create standards that are attainable for all students. Most research is done on elite communities. We need to be open to figuring out a structure and process for engaging standards and a way that they can be modified as the research expands. The world’s worse things would be to set us up for failure.

	Shawn McConnon
	US Navy
	I am here by happenstance as a father of a 6 and 4 year old and in the navy. I think that CS education is a great place for kids to learn iterative testing, grit, and perseverance. The way they can learn and to think about testing and failure and learn from the failure is good. If kids just have that ability to recognize that failure is good and that they learn from failure is important. These standards can ensure that some sort of CS education is happening for every student.

	Jeff Sale
	San Diego Super Computer Center
	We are in good hands with the focus group and almost like we can’t go wrong. There is not a lot of focus on the science of computer science, just on the computing. There is not much scientific method in the AP CS Principles curricula. The importance of modeling and simulation is critical. CS provides opportunities to find crosscutting concepts between disciplines. Importance of technical communication skills. CS is generally becoming a team sport. We should all get educated about the latest CS trends and plan for the standards in the years to come.



	Susan Yonuzama
	UC San Diego
	I think a lot about education implementation. Other recommendations that I have follow. I want to emphasize that when the standards are created that principals have an ability to dive into the standards as well so that they can support their teachers. There is often a lot of push back with new standards and teachers should be the only ones that have to explain this. Principals, and school board members should be able to explain this as well. As an advocate for teachers to have the support of administrators etc.

	Sarah Guthals
	Engineer at GitHub and an owner of a project called KidHub
	KidHub will be a community or collaboration space for kids to build code in a safe place and a way for teachers to integrate their lessons on that space. I am a K-8 education entrepreneur where we teach kids to code. I work at UCSD on the AP CS Principles professional development. Career readiness for students can mean things that are not taught at the UC level. Contributing to open source projects and webpage also develop career skills.


Written Comments
Written Comments from Focus Group 1: 

November 9, 2016, California Department of Education, Sacramento
From: Reid, Nancy 
Sent: Wednesday, November 09, 2016 12:55 AM
To: CACOMPUTERSCI
Cc: Paula Evans
Subject: Answers to questions Focus Group Discussion Programs

Good Morning Ms. Evans and CA Computer Science State Team, 

   
Submitted are my answers to Focus Group Discussion Programs.

I will not be able to attend Forum on Nov 9, 2016, since my school will be receiving a STEM Innovation Award from SVEF the same evening.  

Please keep me in mind for future contributions to the the development of CS curriculum and PD.

Best,

Nancy

Discussion of the following questions will ensure that the California Computer Science Standards for California Public Schools: Kindergarten Through Grade Twelve (CA CSS) includes the voice of computer science educators in California.

What should be the goals of K-12 computer science education? At the end of their K-12 studies, computer science students should… 

As a teacher participant of Code.org’s Hour of Code for  three plus years and over two years of my school’s partnership  with TEALS ( a Youth Spark program from Microsoft) supported by Apple volunteers and Google students programs  in my classroom, I am in support of the K-12 Computer Science Framework, which was guided by the Association for Computing Machinery, Code.org, Computer Science Teachers Association, Cyber Innovation Center, and National Math and Science Initiative and is supported by big names like Google, Microsoft and Amazon.  I support that California adopt/intergrated their framework.  This is what the framework states:  

“The extensive framework includes standards, curriculum, course pathways and even professional development suggestions for all K–12 grade levels.

The framework recommends that computer science be integrated into early education, as well. Computer science instruction "guides young learners to notice, name, and recognize how computing shapes their world. In this way, pre-K brings computer science to life, preparing kids for the larger K–12 framework,” the framework says.

The framework “will provide an important foundation for increasing access and opportunity to high-quality computer science in every state, from kindergarten to twelfth grade. The framework holds promise to enhance the K​–12 experience of all students while preparing them for a wide variety of postsecondary experiences and careers.”

The actual frameworks with great detail can be accessed here.

 (http://www.educationworld.com/a_news/stem-news-round-computer-science-organizations-collaborate-create-framework-outlines-what-k)  

What content should be covered in K-12 computer science education?

What knowledge and capabilities would define a college-ready student?

Since technology is changing at an exponential rate, it is important to look at what is developing and being researched in universities and industry yearly or every 6 months.  Hence teachers will know what they need to do to transition students from high school to college.  High School students need to know the at least a modern computer language (ie. Python or Java) and have the capability to transfer that knowledge when learning a new programming language.  Because technology is changing rapidly, need to know how to problem solve.  In five to ten years from now, there will be jobs created then that do not exist now.  So students need to have to opportunities to explore with technologies hands on to get experience to problem solve.

What knowledge and capabilities would define a career-ready student?

As of right now, self driving cars are the latest innovation projects.  For example Uber, Google, Tesla, Crysler, Mercedes Benz are developing self-driving cars.  These self driving cars are smart cars that are made up of many computer systems. General Counsel Rodrigo Aberin stated that “Mercedes plans to have self-driving cars on the market by 2020”.  Qualcomm a chip make paid over $40 billion in acquiring NXP in late October 2016, which makes parts for Smart Cars.  All these big tech companies are investing in self driving cars, our schools should be investing in our students to know how do diagnostics and minor maintenance of these vehicles.  This would make students career ready. 

Also educate students on Unmaned Ariel Vehicles (UAV).  Perhaps a year program.  Management Analyst Aaron Zavala for Public Works at the City of Mesquite, Texas stated his city is researching and investing in UAV to do surveying of city projects.  They will be presenting their findings to other municipalities.  This is a great opportunity for high school students to know how to assemble them, start them, and maintain them.  This would make them job ready.  

Please offer suggestions concerning the structure, scope, and sequence of topics which would be covered in computer science instruction at the elementary level and instruction and courses at the middle and high school levels?

Everybody k-12 participates Hour of Code (December time frame.)  

Schools: Elementary, Middle School, and High School attend and or participate in Maker Fair in San Mateo May Time frame.  

Elementary:  robotics with MeetEdison (2 to 4 week unit)

Later years of elementary:  Scratch/Snap

Middle School:  Alice

Grades 5-8:  Keyboarding

Strong Academic CS Pathway for High School:  

8th or 9th: students need to have completed HS Algebra with B or better: 1st year of CS pathway:  ECS (Snap, Python, Web Design, Data Analysis, Robotics) 

High School, 2nd year of CS pathway:  AP CS Principles  

High School, 3rd year of CS pathway:  AP CS

Javascript (embedded in ECS)

Application Course of CS and Technologies:  This prepares students for Career in self driving cars, Unmaned Ariel Vehicle.  Also prepare a senior project to present at the Maker Fair in San Mateo.  

How might the CA CSS support educators to make connections between CA CSS and other content areas? 

CS and Social Sciences can integrate.  There is a lot of history about women’s contributions to Software that is unknown by the general public.  By introducing Ada Lovelace, the first programmer, the woman programmer who where part of WW2, and the African American Women mathematicians /programmers who helped with the Space Race could encourage women to pursue CS and close the gender gap.  

CS and English can integrate.  Students can write about their technical projects.

CS and Math can integrate.  Combine Common Core Math/Algebra with HTML, CSS, and Javascript.  That way students see why knowing math and cs is important.  Students reinforce their knowledge of math and see connection of CS with math. 

CS and Biology/Chemistry.  There is a lot of public government data (CDC, NIH, the sciences), or students can create data.  Students can do research and learn R, which is used a lot at Science Universities, like UC Santa Cruz to make sense of the data collected.  They take raw data and make a visual representation to make better sense of data.  

CS and Media Arts/Animation.  Students combine math, CS, and physics.


Finally, what other recommendations do you have to ensure that the Computer Science Standards will be a useful tool for California’s educators?

Join the TEALS program, ECS, and Code.org.  Collaborate with Colleagues and People from industry and universities once or twice a year.  Also teachers should have students participate in Maker Faire in San Mateo County

From: Jenna Tague
Sent: Wednesday, November 09, 2016 1:36 PM
To: CACOMPUTERSCI
Cc: Kristen Cruz Allen
Subject: Re: Computer Science Focus Group SJCOE

Hello,

I have managed to catch a stomach flu and will be unable to participate in the focus group this evening. I apologize for my absence.

However, I have already prepared responses to the questions, and I am attaching them here. Please don't hesitate to contact me for follow-up questions or follow-up events. Thank you for your work on computer science education.

Best,

Jenna

Focus Group Discussion Questions

2018 Creation of the Computer Science Standard
1. What should be the goals of K-12 computer science education? At the end of their K-12 studies, computer science students should … Be able to use one or more computer languages or programs to solve mathematics, science, or engineering problems. In particular, they should be able to find and use computer science tools as part of mathematically modeling phenomena. For example, a student should be able to use a drag and drop coding language, or something like Scratch, to examine patterns in addition or multiplication. Or they should be able to create a simulation of a ball dropping to examine how fast it moves over time.

2. What content should be covered in K-12 computer science education? 

· What knowledge and capabilities would define a college-ready student?

First, and foremost, the students should have an attitude that they can use computers and, in particular that they can use computers to analyze complex situations. The big struggle when they reach college is that they already believe they cannot do it, which makes it very difficult to teach them anything without first changing that attitude.

Second, a college-ready student should be willing to engage in problem solving to use computer science tools to engage in mathematical modeling. Students should be able to collaborate with one another to determine if their simulation is good enough or if it needs to be more accurate. If it does need to be more accurate, in what ways should it be more accurate?

Third, a college-ready student should know basic parts of coding. For example, they should know what looping is or what an algorithm is. They should know how to begin the debugging process, and what a binary code is. With these tools, they could move straight on to learning most computer languages.

· What knowledge and capabilities would define a career-ready student?

This is similar to the response for the college-ready student, except I would hope that nearly every career-ready student is proficient in basic computer functions, and also basic coding. So many careers require the use of websites, electronic systems, and even elementary coding that a career-ready student should have a basic understanding of all of these systems.

3. Please offer suggestions concerning the structure, scope, and sequence of topics which would be covered in computer science instruction at the elementary level and instruction and courses at the middle and high school levels?

It seems like code.org has a good start on this: https://code.org/educate/curriculum/elementary-school
Particularly in terms of the aspects of coding, code.org organizes the information according to grade level quite efficiently. I would also suggest that these be combined/linked with the Next Generation Science Standards (NGSS) and the Common Core State Standards in Mathematics (CCSSM). Considering the next generation of students is going to need to use computers to solve problems, it is essential that students do not learn computer science as a subject separate from the mathematics and science they are currently learning. It should be integrated in so that students are learning how to, for example, loop, to determine how to solve a particular math or science problem.

This structure will also help already overwhelmed teachers who should not be responsible to teaching an entirely new subject on top of all of the other content they are already likely behind in teaching. If the computer science standards serve as a tool to do a better job teaching already existing math and science curriculum, it is more likely to be used and integrated, and therefore, more likely to serve the students better in their futures.

4. How might the CA CSS support educators to make connections between CA CSS and other content areas? 

The support educators should gather a team of mathematics, science, and engineering educators to talk about the overlapping pieces of the curriculum. Again, it is so important that the people who create the CSS take the time to make the connections before sending it out to the teachers. Teacher DO NOT have time to make the connections themselves, and also it is not their job to find all of the connections. That is the job of computer science, science, mathematics, and engineering educators to make the CSS meaningful and useful for the teachers. In particular, I think there should be pre-made and aligned mathematics and science lessons that integrate computer science content in each grade level. In this way, teachers can take lessons straight from the CSS, and accomplish the other content standards while using the new CSS.

If the CSS are published as a separate, disconnected document of standards without examples or integration into the current curriculum, teachers will not know how to use them, and likely will not use them effectively because of this.

5. Finally, what other recommendations do you have to ensure that the Computer Science Standards will be a useful tool for California’s educators?

Make a user friend website. On the website, there should be examples of lessons at each grade level. It should show the teachers which of the CSS are hit with that grade level lesson, as well as which of the overlapping CCSSM and NGSS are hit in that grade level lesson. The teachers should be able to download the lessons, including all special materials and software for free, and use the lesson directly in their classroom if they so choose. They should also be able to post lessons that they have created, and comment and edit on the lessons that have been posted so that the community can be informed on how the lessons went, and what they could anticipate from student responses.

From: Ward Andrus 

Sent: Wednesday, November 09, 2016 6:12 PM
To: CACOMPUTERSCI; 
Subject: Public Comment

To whom it may concern,

I attended the November 9, 2016 session from San Joaquin.  During public comment, our connection was lost and we were not allowed to make public comment.

A few comments:

1. Please distinguish between the K-12 standards and the CTE Computer Science specific standards.  What a Gen Ed. K-12 student needs is different than a student that wants to study Computer Science majors at the university and is in a CTE pathway.  Their expectations should be much higher.

a. The CTE has a framework of standards for the CTE standards

b. ISTE student standards provide the domains to cover

i. I am most concerned with digital literacy, the ability to sort information

c. The CCSS has integrated Computer Science strands across the grade levels

2. College ready is really “University eligible”  Career ready means your are employable for that industry.  I would focus K-12 content standards on: (in this order)

a. Digital Literacy, Safety and Reputation

b. Use of applications and determining information found online

c. Network, and programing basics

3. National standards by Computer Science teachers have already been written, refer to those for the scope and sequence

a. PLTW has a K-5 sequence that leads to 6-8 and a 9-12 pathways for a reference

b. The CCSS has integrated Computer Science strands across the grade levels with 

4. A catalog of activities need to accompany the framework for applications and activities

a. Writing Apps

b. Web pages

c. Developing games

d. Programing robots

e. Programing low earth orbit satellites (cansats) were data is recorded and analyzed

5. I concur with Mr. Amalong, we need a 5 credit high school grad requirement of some computer application and programming course

a. Depending on district and teacher capacity, students’ needs specific Comp Sci courses as a pull out like PE or Music as early as 4th/5th grade through the 9th grade

b. We need to address the credentialing issues regarding Info tech credentials

Ward H. Andrus, Ed.D.

Director, Educational Services, Career and Technical Education & STEM Projects

 “Simplicity is the ultimate sophistication” Leonardo Da Vinci

From: Paul Feist 
Sent: Thursday, November 10, 2016 11:47 AM
To: CACOMPUTERSCI
Subject: Focus Group Discussion Questions ( Answers and Feedback)

Response to the Focus Group Discussion and Questions for the creation of the Computer Science Standards.


My name is Paul Feist, and I am the Technology Coordinator for Pacific Union School District, in Arcata, CA.  We are a rural school district, with one K-8 school of 530 students.  It is my perspective as the technology support of teachers of these younger grades that I wish to lend to this Focus Group.  My educational background is as a student of Machine Tool Technology and Manufacturing so real-world use of programming, coding, and mathematics are very familiar to me in a “shop” environment and I am no stranger to using these in the “real world” outside of an academic setting.  I am very enthusiastic about these subjects being taught and integrated into education.


Thank you for the opportunity for me to lend my opinion to this process.

My take on the questions provided follow each question;

1. What should be the goals of K-12 computer science education? At the end of their K-12 studies, computer science students should…

I think great care needs to be given to the way this question is phrased and incorporated into the CDE standards.  I hope the CDE remembers that in K-6, there often is no time in the day to teach another separate, distinct, discrete, subject of “computer science”.  In these grades, all “computer science” learning must be focused on building skills, and establish foundational learning, of skills that will aid the students in all of their subject areas.  It does a 3rd grade student no good whatsoever to be taught html if they cannot type! It does a student no service to be required to “type up your english writing paragraph” when they have not been taught keyboarding, nor basic word processing skills.


As I understand it, these skills are seen by the CDE to be “not part of the Computer Science Standards” - but part of other curriculum areas.  This is, in my opinion, wrong. 


In the younger grades, the students must be taught the foundations of using technology not as a separate subject, but how to use it as an everyday tool across every subject, in every class, on every device, at school and at home.


This means early education in how to type, how to use a word processor, how to use a spreadsheet, how to manage files and basic operating system use.


Without these skills, any curriculum of “Computer Science” is useless.  

2.  What content should be covered in K-12 computer science education?
It has to be a phased and evolved process, from K through High School.  Suddenly dropping a student in 8th grade into a “coding and programming” class, when basic word processing, iteration, keyboarding, file management, and the basic ability to navigate a computer operating system, have been completely ignored, will result in frustration and failure both for the student, and the teacher.


The knowledge and capabilities that define a college-ready student, and a career-ready student, are very similar in that the foundations of how to use a computer must be second nature from an early age, and not just the bare minimum to open and use the two programs (“Word and the Internet” ) they have ever been instructed on. 


If the basic knowledge of the differences between RAM and Storage, what a pixel or megapixel is, how to save and manipulate files and the basics of multiple operating systems, are not there, then any more advanced topics such as robotics, 3D printing, coding in programming or markup languages, advanced electronic constructions, or programming computer numerical machine tools, becomes an exercise in remedial learning of basic skills that were never acquired, because they were never taught, because the teacher just assumed that the student “already knew”, because it was not part of the curriculum!


3. Please offer suggestions concerning the structure, scope, and sequence of topics which would be covered in computer science instruction at the elementary level and instruction and courses at the middle and high school levels?

Having observed and assisted the teaching “of technology” for 15 years now, it’s my firm opinion that “teaching technology” as a separate skill in K through 5th or 6th grades is a non-starter for most teachers. They simply do not have the separate, discrete, time in their days to “teach technology” that does not also further their core curriculum and support their students completion of assignments in those areas.


Lessons for technology for the younger grades need to be integrated into their “learning day”, and provide them with skills that support other areas.  The learning of keyboarding and word processing are two keys to helping the student in English.  If, by the 6th grade, a student has a foundation in Word Processing, they may discover a love of creative writing - a student without that foundational skill would rather fail the subject than painfully, excruciatingly, slog their way through hunting-and-pecking their way through four paragraphs.


Likewise, a student who learns how to use a spreadsheet may discover they like math, and go on to study more advanced topics such as coordinate systems, and programming.  Without that skill, adding columns of numbers by hand is a boring, repetitive, onerous task.


If a teacher can use teaching these foundational skills to their K-5 grade students as a lever to other subjects, it will get taught far more frequently.  If it’s used as bludgeon, and yet another “subject” impacting their already full day, it will be ignored, and students taking a coding class in High School will enter without basic skills necessary to succeed.


4.  How might the CA CSS support educators to make connections between CA CSS and other content areas?

This is the critically important point for the younger grades, more so than the more flexibly taught Jr. High and High School levels.


As I have said in the previous question, a teacher's day is already full. Focusing on a subject area such as coding, with little or no relation to the rest of their curriculum, will end with it being left untaught at the end of the term.


If basic “storytelling” coding is done as part of a creative writing lesson, or the creation of a chart in a spreadsheet is part of a science lesson, etc, then these foundations for later, more complex learning, such as programming a 3D printer or Machine Tool, can be done in much shorter time.


Idiocies such as “Hour of Code” that do not integrate into the rest of the year in the K-6 classroom, are a waste of time - no matter how genuine, and no matter how lofty goaled, they are. “Hour of Code”, when used as a springboard to more involved teaching, is a wonderful resource. When used as a single hour lesson during the year, it’s a waste of time and a frustration.


5. Finally, what other recommendations do you have to ensure that the Computer Science Standards will be a useful tool for California’s educators?

In the process of formulating these standards, it has to be remembered that in the K-6 grades, the classroom teacher may barely have skills sufficient to use a word processor and check email, and navigate their own computers file system only with great difficulty. I don’t say this to in any way denigrate their skills as a teacher, but to point out that computer science was not part of their schooling to become a teacher! They took math in school. They took English. They took History, Science and Art, and Language.  Most of the teachers in the classroom today lack the background to teach “technology”!  Asking a fourth grade teacher to deliver a lesson on using a spreadsheet, when they themselves have only used a spreadsheet to line up a list of names, is going to be an uphill battle.  It is most definitely worth doing, but the teachers of California are going to need the support of dedicated technology staff at the school, district, county and state levels to get their own skills up to speed, in order to teach these skills. 


The framing of this curriculum as only one for “computer science” and “computer science teachers” cuts these younger grades out entirely.


We expect any teacher to know the material in the subject areas they teach - but we have largely neglected to give them the same sorts of technology skills we will shortly be asking them to deliver to the students.


My last point is to speak up in wholehearted, loud, and enthusiastic support of the Focus Group member who emphasized that teaching of technology skills should be, as much as possible, platform, language, and program independant.  We need to teach “Word Processing”, not “Word”, and teach “how to use a Web Browser” not “How to use Internet Explorer”.  The basic skills of a spreadsheet, or of file management, are the same, no matter if they are using a PC or a Mac, Microsoft Excel or a Google Sheet. Teach a student a skill, not a platform.

I hope my comments are useful going forward to create the Computer Science Standards.

Paul Feist
Technology Coordinator
Pacific Union School District

--
Good is the enemy of Excellent. Talent is not necessary for Excellence.
Persistence is necessary for Excellence. And Persistence is a Decision. 
CC: Colby Smart - Humboldt County Office of Education, Learning Support Services.

From: Kenneth Myers 

Subject: Feedback from public forum
Date: November 14, 2016 at 9:51:10 AM PST

To: "Reese, Dean" 

My feedback for consideration:

 

1.  Goal should be two fold…a general tech knowledge standard for all students, but also more focused standards for advanced classes.  Keep in mind not all students want to be programmers, so let’s not force it.

 

2.  I don’t see a difference between college and career in this field.  In fact, some of the best in this field never went to college…so drop the career versus college thing.

 

3.  Strict keyboarding in younger kids might be too much…we want them to still be able to write well.  Save the advanced topics like actual programming courses for grades 11-12.

 

4.  For best success, I feel there needs to be standalone classes.  Just like students aren’t all tech savvy, teachers vary, too.  We wouldn’t make a English department go out and teacher PE, so let’s be honest about the quality of lessons you get when you try to shoehorn topics into other classes.

 

5.  Do not make the standards tool specific.  They should be as generic as possible.  Theory and concept, not method.

 

6.  heavy focus on seeking out answers to questions on their own.

 

Kenneth Scott Myers
Business and Technology Department Chair
Project Lead - be.next Game Design Academy
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Written Comments from Focus Group 2: 

November 16, 2016, San Francisco Unified School District

From: Carl Alexander 
Sent: Wednesday, November 16, 2016 1:02 PM
To: CACOMPUTERSCI
Subject: Re: Appointment to the Computer Science Focus Group SFUSD

Dear CA CSS,

Attached are my responses to the initial questions.

See you later on today....

Focus Group Discussion Questions

2018 Creation of the Computer Science Standards 

1. What should be the goals of K-12 computer science education? At the end of their K-12 studies, computer science students should …
The goals for all K-12 Students should be to acquire proficient skill sets that are essential in our modern economy. At the end of their studies, students should be exposed to the field of Computer Science as a foundation in transforming the way they think about the world. 

2. What content should be covered in K-12 computer science education?
Course content should include the basic fundamentals of coding, starting at the middle school age level and advance to higher programming languages at the high-school level

What knowledge and capabilities would define a college-ready student? 

College and career readiness consists of four “keys.” Students are ready to the degree to which they have mastered all four. They consist of the following: 1.) Key Cognitive Strategies 2.) Key Content Knowledge 3.) Key Learning Skills and Techniques 4.) Key Transition Knowledge and Skills

 What knowledge and capabilities would define a career-ready student? 

A "Career-ready student" needs to be minimally qualified for a specific occupation/job as determined through an occupational profile or job analysis. In the areas of Computer Science work, students would need to master the technological landscape, as it relates to the global job market. The Digital citizenship includes the knowledge of our ever-changing information technology demand.

 3. Please offer suggestions concerning the structure, scope, and sequence of topics which would be covered in computer science instruction at the elementary level and instruction and courses at the middle and high school levels? 

As a Middle School STEM teacher, I can only speak to the mindset of 6th thru 8th graders, that seem to adapt to the basics of coding logic and techniques, rather quickly. Having the proper tool set (meaning a 1-to-1 school/district environment that standardize on industry best practices) In addition, Google Apps for Education can become the defacto standard for Classroom instruction and Teacher professional development.

4. How might the CA CSS support educators to make connections between CA CSS and other content areas? 

CA CSS can support the Teachers Professional Development, by creating dual adaptive roles (Teacher/Technology). It is imperative that todays' Teachers will have to acquire additional technology skill sets in order to survive in a knowledge base economy.

5. Finally, what other recommendations do you have to ensure that the Computer Science Standards will be a useful tool for California’s educators? 

To ensure that today's California Educators are prepared for 21st Century Technology Classroom development and training centered around digital literacy application. One of the greatest tools is the use of Lynda.com (an online learning portal)

Written Comments from Focus Group 3: 

November 30, 2016, San Diego County Office of Education

From: Cindy Vasquez 
Sent: Saturday, November 26, 2016 9:08 AM
To: CACOMPUTERSCI
Subject: Written Comments

Dr. Cindy Vasquez

Director, Educational Services

National School District


NSD Staff Account

California Computer Science Standards

(Cindy Vasquez, National School District)

1. At the end of their K-12 studies, computer science students should be able to problem solve, trouble shoot, code, and make real world connections and applications. Students should understand and be able to use a variety of programs and applications in their work and studies to apply what they have learned. They should collaborate with others locally and through online communities to develop and present solutions.

2. Here’s some K-6 thoughts on what students should be able to do: review ISTE standards as well as standards developed by the Computer Science Teachers Association.

3. Structure, scope and sequence: I would recommend a table or spreadsheet that would indicate the grade levels down the side and the skills across the top. An elementary example would be from Edutopia (Mary Beth Herz) as follows:

(I – Introductory; D – Developing; A – Applied)

	Skill
	K 
	1
	2
	3
	4
	5
	6

	Log into a computer using a one-word single sign-on 
	A
	__
	__
	__
	__
	__
	_

	Log into a computer using your own personal account 
	I
	A
	A
	A
	A
	A
	A

	Log into web-based tool accounts
	I
	D
	A
	A
	A
	A
	A

	Find keys on the keyboard to construct sentences and type your name 
	I 
	D
	A
	A
	A
	A
	A

	Know how to make a capital letter using Shift 
	I
	D
	A
	A
	A
	A
	A

	Type using two hands 
	I
	D
	D
	D
	A
	A
	A

	Type at least 15 WPM
	__
	__
	I
	D
	A
	A
	A

	Type at least 20 WPM 
	__
	__
	__ 
	I
	D
	A
	A

	Type at least 25 WPM 
	__
	__
	__
	__
	D
	D
	A

	Know some basic keyboard shortcuts
	I
	D
	D
	D
	D
	A
	A

	Know how to copy/paste
	__
	__
	I
	D
	D
	A
	A

	Save a file 
	I
	D
	D
	A
	A
	A
	A

	Open a file 
	I
	D
	A
	A
	A
	A
	A

	Understand file paths 
	I
	D
	D 
	D
	A
	A
	A

	Locate files and navigate file paths independently 
	I
	I
	D
	D
	A
	A
	A

	Know how to organize files 
	I
	I
	I
	I
	D
	D
	A

	Navigate a browser (back, forward buttons and tab) 
	I
	D
	A
	A
	A
	A
	A

	Know how to evaluate websites for accuracy and relevance 
	I
	I
	I
	D
	D
	A
	A

	Know how to leave a useful comment for a peer 
	I
	I
	D
	A
	A
	A
	A

	Practice good netiquette when commenting 
	I
	I
	D
	D
	A
	A
	A

	Know how to use tools like Edmodo or Schoology to discuss, share and blog about course content 
	__
	__
	__
	__
	D
	D
	A

	Collaborate with peers on digital projects 
	I
	I
	I
	D
	D
	D
	A

	Begin to look for solutions to real-world problems through the lens of technology 
	I
	I
	I
	D
	D
	D
	D

	Know a system for bookmarking/saving sites
	__
	__
	__ 
	I
	D
	D
	A

	Use a tool like Diigo to compile resources
	__
	__
	__
	__ 
	__ 
	D
	D

	Be familiar with basic menus within applications 
	I
	D
	D
	D
	A
	A
	A

	Independently use a drawing program (like TuxPaint) 
	I
	D
	D
	A
	A
	A
	A

	Complete graphic organizers using software like Kidspiration 
	I
	D
	D
	A
	A
	A
	A

	Take and edit photos using PhotoBooth or Picnik 
	I
	D
	D
	D
	A
	A
	A

	Insert photos into projects 
	I
	D
	D
	A
	A
	A
	A

	Download and upload photos 
	I
	D
	D
	D
	A
	A
	A

	Create and edit video 
	I
	I
	D
	D
	D
	D
	D

	Be able to synthesize information from one place to another (i.e. graphic organizer to comic, web information into graphic organizer) 
	I
	I
	D
	D
	D
	A
	A

	Compose short stories using a web-based tool like Storybird
	I
	D
	D
	D
	A
	A
	A

	Compose and format longer stories using Word Processing software 
	I 
	I
	D
	D
	D
	A
	A

	Create basic presentations using tools like PowerPoint 
	I
	I 
	D
	D
	D
	A
	A

	Have a basic understanding of programming through programs like Scratch 
	__
	__
	__
	__
	I
	D
	D

	Be able to show what you know through a variety of tools 
	__ 
	__
	__
	I
	D
	D
	A

	Know how to build a website or wiki, including images, citations and video 
	__
	__
	__
	__ 
	I 
	D 
	A

	Write and maintain a personal blog 
	__ 
	__ 
	I 
	D
	D
	D
	A

	Know vocabulary like Desktop, monitor, CPU, mouse, keyboard, application, program, browser 
	I
	D
	A
	A
	A
	A
	A

	Have a basic understanding of copyright 
	I
	D
	D
	D
	D
	A
	A

	Understand and follow copyright rules and guidelines 
	I
	D
	D
	D
	D
	D
	A

	Cite sources 
	__ 
	__
	__
	I
	D 
	D 
	A

	Know what kinds of information you should/shouldn't share online 
	I
	D
	D
	D
	A
	A
	A

	Know how to handle cyberbullies 
	I
	D
	D 
	D 
	D
	A
	A

	Know how to configure privacy settings 
	__
	__
	__
	__
	I
	D
	D


4. To ensure that teachers integrate technology into common core standards, math and science, addendums with suggestions, ideas, and examples and EXPECTATIONS outlined for all grade levels. This would be extremely helpful as well as including online tools and links. Adding videos and resources to the Digital Library would be another great asset.

5. Possibly develop or outline TEACHER EXPECTATIONS for technology knowledge and/or skills. Link college studies and careers for teachers to share with students. Having clear STUDENT EXPECTATIONS at all grade levels and a mechanism to report these out to the public would be something to look at as well.

From: Miles, Jenny 
Sent: Tuesday, November 29, 2016 9:22 AM
To: CACOMPUTERSCI
Subject: Answers to Focus Group Questions for Riverside

Here are my answers to the Focus Group Questions. 

Focus Group Discussion Questions

2018 Creation of the Computer Science Standards 

Jenny Miles

1. What should be the goals of K-12 computer science education? At the end of their K-12 studies, computer science students should: 1 be able to identify problems with their device; 2 create programs that could be used by their device

2. What content should be covered in K-12 computer science education? 

· What knowledge and capabilities would define a college-ready student?

1. Know which application is best suited for what they want to achieve

2. Able to troubleshoot any problem with their device

· What knowledge and capabilities would define a career-ready student?

1. Know which application best suits their job

2. Able to troubleshoot any problem with their device

3. Please offer suggestions concerning the structure, scope, and sequence of topics which would be covered in computer science instruction at the elementary level and instruction and courses at the middle and high school levels?

· Middle School

1. History of computers

2. Hardware/Software

3. Intro to Programming

4. Encoding and decoding data

5. Troubleshooting devices

4. How might the CA CSS support educators to make connections between CA CSS and other content areas? 

· Standards that align with NGSS and Math

· Examples of projects that could be cross curricular

5. Finally, what other recommendations do you have to ensure that the Computer Science Standards will be a useful tool for California’s educators?

· For it to be really effective most of it should be done as cost effective as possible. (FREE)

· Training for Teachers that are going to be required to teach it.

From: Nazario, Gloria 
Sent: Tuesday, November 29, 2016 2:15 PM
To: CACOMPUTERSCI
Subject: Focus questions

I had a friend, who actually hires people and conducts job performance review answer the questions in order to get a different perspective.  I will send my response separately.
Gloria Nazario
Categorical Programs Adviser/Technology Coordinator
Plainview Academic Charter Academy
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From: Michelle Welter  
Sent: Monday, November 28, 2016 3:30 PM
To: Nazario, Gloria
Subject: RE: Focus questions 

 

1)      What should be the goals of K -12 computer science education?  At the end of their K – 12 studies, computer science students should…..
a.       Have a basic understanding of computer hardware: what is a CPU, what’s RAM, what’s a graphics card, what’s a hard drive, what’s a power supply? What do these components do? Online safety education should start here.

b.      Understand that computers (including smart phones) are actually a network of interconnected computers (hard drives have controllers that talk to buses that have controllers that connect to CPUs, etc).

c.       Understand how operating systems, software applications, and hardware interact and depend on each other, and where various parts of software operate (when software isn’t used it’s stored on disk, when it’s running it runs in RAM, etc.)

d.      Understand differences and similarities of different operating systems across computers and smart phones which are also computers (Windows, Android, Linux, OS X, iOS, etc.).

e.      Students should do some basic programming or scripting to understand what code looks like and how computers function in the real world.

f.        Students should understand the basics and risks of online activities like social media, messaging with profiles, and knowing a bit about computer security to the point where they know not to open certain attachments, and can identify different types of common scams as well as how to avoid them.

2)      What content should be covered in K – 12 computer science education?
a.       Career-ready people should understand all the above and maybe some programming even if it’s just Excel-style scripting mostly to recognize that software is just a series of instructions given to a computer. Knowledge of the professional and social implications of social media use.

b.      College-ready students should understand those parts, and maybe how to program in depth. It might also be useful to integrate software programming into other courses like math or science to give them knowledge of data acquisition and processing or algorithms. Knowledge of the professional and social implications of social media use.

3)      Please offer suggestions concerning the structure, scope, and sequence of topics which would be covered in computer science instruction at the elementary level and instruction and courses at the middle and high school levels?
a.       Elementary school – teaching basic parts of computers maybe using phones, tablets, Raspberry Pis, or similar. Helping kids understand the parts of computers and the general concept that software runs on those parts collectively would be a good base. Beginning online security (don’t talk to strangers, etc.).

b.      Middle school – Teaching computer parts more in depth: this is what role a CPU has and this is what it looks like, this is a hard drive and this is what it looks like. Here’s how those things are put together in a system and how they talk to each other. Teach elements of software development and Boolean algebra/logic. Teach kids at a very basic level what code does and how it flows from instruction to instruction. Maybe do scripting or HTML/Javascript/CSS. Intermediate security be careful what you say and who you share stuff with, don’t open attachments that aren’t expected, how to identify phishing, etc. Understanding which services are more and less secure and why (sites using HTTP vs. HTTPS, knowing not to type in social security numbers and other sensitive information).

c.       High school – Teaching how the parts of a computer work in more depth, learning about the various computers within a computer and how they communicate with each other using protocols and buses. Teach programming/scripting languages and architecture (network connections, roles of databases and what they are, etc.) Teach the basics about network services (DNS, DHCP, etc), and generic components of networks and what they do (switches, routers, fiber optics, copper cable, wireless access points, etc.). Avoiding online scams, calling your bank instead of replying to that e-mail, etc. Creating online profiles meant to communicate specific things about yourself.

4)      How might the CA CSS support educators to make connections between Ca CSS and other content areas? 
a.       Using computer science in similar ways math is used. Marrying mathematics to computer science is also an interesting idea. Having students do math themselves, use a calculator, and write simple code that does math or shows them how computers do math would be one example.

b.      Maybe students who are measuring temperature over time of something or measuring weather could use data acquisition devices and use programming to read information from the DAQs and log it to be analyzed later and compare those instruments with analog instruments so they understand how to use both. Projects like that can also be used to teach stats in addition to natural and computer sciences.

5)      Finally, what other recommendations do you have to ensure that the Computer Science Standards will be a useful tool for California’s educators? 
a.       Try to keep computer science education untethered to specific versions of software or specific products and more general so as technology advances their knowledge still apply broadly to all sorts of technologies, changing software, etc.

b.      Try to integrate computer science into other subjects to help students understand how data and computers work in the real world. In the natural sciences, physics, etc. there are a lot of opportunities to use computers, sensors, software, and programming skills to analyze, collect, and represent data in ways that visually make sense and helps draw accurate conclusions (graphic, infographics, etc.). Music classes can include recording and production software, etc.
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Michelle Welter / Manager, Project Mgt Office & Operations

From: Nazario, Gloria 
Sent: Tuesday, November 29, 2016 5:11 PM
To: CACOMPUTERSCI
Subject: focus questions

Here are my responses.

Gloria Nazario
Categorical Programs Adviser/Technology Coordinator
Plainview Academic Charter Academy
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Focus Group Questions

2019
Creation of the Computer Science Standards

1.
What should be the goals of K -12 computer science education?  At the end of their K – 12 studies, computer science students should…..

know the components of the computer and what their functions are and how they interact.

have mastery of presentation programs, word document programs, writing professional e-mails, internet security, social media applications and  how things do not get deleted, 

2.
What content should be covered in K – 12 computer science education?

•
What knowledge and capabilities would define a college-ready student?

•
What knowledge and capabilities would define a career-ready student?

3.
Please offer suggestions concerning the structure, scope, and sequence of topics which would be covered in computer science instruction at the elementary level and instruction and courses at the middle and high school levels? 

At the elementary level, we begin with basics.  Kindergarten students need to learn the keyboard and how to manipulate the mouse.  They are use to touch screens, so the mouse is difficult at first.  

Keyboarding is a must because in grades 3rd -5th, they have to type responses on the computerized state testing.  Having typing skills provides the student with more time to write their responses and eliminates the need to hunt and peck.  It will also speed up their writing because they can get the words typed faster. 

Students must learn basic standard writing formats and conventions and how to adjust and format pages for their use.  In elementary they write one page stories, in middle school and beyond, they must produce typed papers.  They need to leave high school with the ability to type a paper, create a presentation, create professional emails, use programs such as Excel to process data in a relevant and meaningful way. 

Students must learn the proper use of the internet, how to conduct searches to gather needed information, how to differentiate between reliable and not reliable sites, how social media works and how to use it properly, and internet safety.

4.
How might the CA CSS support educators to make connections between Ca CSS and other content areas? 

A computer or device can be used in every content area.  The CA CSS can provide the basic guide lines on how to integrate technology into the content areas.  The CA CSS will provide the structure and outline so that rubrics on how to determine proficiency in the use of technology in the content areas.  Similar to the layout of common core, proficiency by grade level needs to be determined and monitored so that upon graduation, the student is college or career ready.  

5.
Finally, what other recommendations do you have to ensure that the Computer Science Standards will be a useful tool for California’s educators?  

The standards need to be clearly written, and developed in a progression for the student.  They must be able to used throughout the day across all content areas.  They should be broad and not bound to specific programs or websites, etc., because those can change.  
From: Myra Deister
Sent: Tuesday, November 29, 2016 11:21 PM
To: CACOMPUTERSCI
Subject: Comments on Focus Group Discussion Questions

See attached.

-- 

Myra Deister

Computer Science and Mathematics Teacher

Myra Deister’s responses to Focus Group Discussion Questions

1.  At the end of their K – 12 studies, computer science students should be able to apply algorithmic thinking, decomposition, problem solving strategies and  abstraction to solve real world problems using appropriate tools for the task.

2.  The knowledge and capabilities that would define a college-ready student is the ability to work cooperatively to apply abstraction, problem solving strategies, and computer science algorithms to  tackle real world problems using creativity. 

The knowledge and capabilities that would define a career-ready student is the ability to listen to a customer’s  or supervisor’s request, understand what is asked and work cooperatively using  problem solving strategies and computer science algorithms as well as the proper tools to fulfill the request.

3.  Elementary Level Topics (K – 5)

· Create block-based programs that use loops and conditionals. 

· Use a graphic organizer to organize a sequence of events.

· Represent data using symbols.

· Break a problem down into smaller parts.

· Group items by attributes.

· Create and debug algorithms

· Use software to draw a picture or program a robot

· Appropriately use computer science terminology

· Use data to create a graphic to answer a question or make a prediction

· Understand the use of passwords

Middle School Topics (6 – 8)

· Use peer feedback to design and refine programs

· Give proper credit for the use or extending code, pictures, text, etc.

· Create software that includes nested loops and branching

· Break a program down and write solutions for each of the parts

· Use encoding to represent different types of data

High School

· Write code to control devices such as robots

· Understand customer and user needs when developing software

· Apply appropriate mathematics when creating software

· Use proven techniques when debugging software

· Modify existing software to add new features

· Understand ethical use of software

· Use proper tools when working with a group to develop software

· Explain the properties that make a problem solvable by a computer

· Ability to trace a recursive block of code

· Demonstrate how to use encryption and decryption to send a receive a message 

4.  The CA CSS can support educators to make connections between CA CSS and other content areas by including examples for those subject areas.  Such as crunching data for a science experiment, creating storyboard (algorithm) for a student created movie,…

5.  My other recommendations is to include teaching strategies that can be used by diverse learners to help them to understand the computer science concepts.

From: Greg Beutler 
Sent: Wednesday, November 30, 2016 7:58 AM
To: CACOMPUTERSCI
Subject: CSS for CA public Schools

Hi OCDE,

I am pleased to participate and share my thoughts.

I have been teaching code for the last 3 yrs to over 2000 kids

in after school and summer programs in OC; from 4th grade to High School.

Please find my comments to your questions in the word doc attached.

Talk to all of you soon.

All the best,

-- 

greg beutler  

OCDE Focus Group  11/30/16

Gregory Beutler, Director TechsCool.org

1. What should the goals of k-12 Computer Science Education?

The overarching goal of any education is competency in a core set of skills and thinking processes. The best way to assess competency is through projects. When I was educated, there was too much emphasis on building skills and problem solving recipes, but NO WHY. 

To fully engage the students a WHY must be presented. Why are we solving for X? By using projects, or as I do mostly game design in coding Scratch projects the student solves for X because it’s fun, it makes the game more exciting, it allows them to develop another level of the game, another level of complexity.  Also, recognizing that there is more than 1 solution to any given there may be many solutions, some of them optimal, but if they are all functional, they are all solutions. And revisit the material to iterate on previous solutions.

And like anything new, don’t expect your staff teach perfectly the 1st year. Like anything it will mature and improve. And Provide them plenty of PD to understand these concepts and nuture their development, no one likes to teach without some understanding of the material, but also let them know, that instead of being the subject matter expert, they should be a coach or facilitator and let the child explore, risk, fail and try again. Failure is not valued enough. Most of the time, my code doesn’t work, but knowing that I will make several attempts before coming upon a winning algorithm, is a necessary learning outcome.  So also learning when a solution is going down a wrong path vs towards the goal is an important result.

	Goals
	Details

	Proficiency in a single computer language
	

	Understanding how the internet works.
	Packets, routing, congestion, webservers, networking

	Understand algorithms
	

	Build Critical Thinking Skills
	

	Working in Teams
	

	Solving Complex problems
	

	Negotiation
	

	Active listening
	

	Creativity
	Many solutions to same problem

	Praise and support Failure
	Build grit and resilience

	Integrate with STEAM
	Not just a stand alone- integrated into all curriculum

	have fun while learning
	


2. What capabilities for College Ready Student?

	Java or c++ Class 
	2 yrs
	

	
	
	

	Understanding Technology in Society


	
	

	Basic Algorithm Analysis
	
	

	Unix/Linux Operating Systems
	
	

	Fundamentals of TCP/IP


	
	

	Senior Project
	
	

	Statistics
	
	

	Probabilty
	
	

	Solving Complex problems
	
	

	Working in Teams
	
	

	Critical Thinking
	
	

	Negotiation
	
	

	Active listening
	
	

	Creativity
	
	

	
	
	


What capabilities for Career Ready Student?

	Deploy an application
	
	

	Debug anothers’ code
	
	

	Engage in Agile Methodology
	
	

	Statistics
	
	

	Probabilty
	
	

	Presentation Skills
	
	

	Senior Project
	
	

	Functional command of Scripting Language like Perl
	
	

	Functional command of Coding Language like Java or C++
	
	

	Solving Complex problems
	
	

	Working in Teams
	
	

	Critical Thinking
	
	

	Negotiation
	
	

	Active listening
	
	

	Creativity
	
	

	Interviewing skills


	
	

	Produce digital portfolio
	
	

	Pair Programming
	
	

	
	
	


Structure

	Grades
	Sequence of Topics
	Tools

	1-3 
	Sequences

If/then

Problem breakdown
	Scratch Jr - ipads

Dash and dot robots

Code.org



	4-6
	Integrate hardware and software

Deeper into Basic Coding Concepts, If/Then, Loops,

Problem breakdown, survey possible solutions
	Scratch- chromebooks

Arduinos==PCs

Mbots ( run scratch)

Minecraft ( python)

Code.org

	7-9
	Problem breakdown, survey possible solutions

Code more sophisticated projects.

e.g. hydroponic pump system

weather station

control robots

create webpages

understate state machines, error recovery

testing processes
	Arduinos=PCs

Raspberry Pi=PCs

JavaScript=PCs

	10
	Intro to language/ Build 3 projects
	java=PCs or C++=PCs

	11
	Deeper dive into language/ Build 3-6 projects
	java=PCs or C++=PCs

	12
	Senior Project – present and defend
	Any 

	
	
	


3. Use the Project Based learning model to dovetail various disciplines to solve a problem

a. Whether it is to model and build a bridge to span a distance and carry a certain weight

b. Model and build a boat carry so much weight and travel so far with a simple propulsion system.

4. CSS ties well to mathematics and Science by its nature and discipline

a. So instead of gathering data for a weather station manually, write code and build electronic circuits to deliver a solution

b. Build and instrument robot to accomplish a particular task

i. Traverse a path, and calculate perimeter

ii. Calculate mass that can be lifted by a robot arm and placed from 1 spot to another with repeatability

iii. Code sorting algorithm and do manual versions to compare and contrast algorithms

iv. Code Fibonacci sequences and compare to mathematical models and compare to nature, Hawaiian Ferns.

c. It can also be dove-tailed to English as Tech writing needs to be done

i. E.g. specifications documents

ii. Testing documents

iii. Milestone definitions

iv. User Guides

v. Conveying Technical Concepts to a non-technical audience.

vi. The discussion of Societal Changes when technology is adoped

1. Case study -how cell phones and devices shape our personal interactions

vii. Reading Sci-Fi books like FAHRENHEIT 451 by Ray Bradbury. When talking about planets or space or rockets.
5. Additional Resources

a. Exploring Computer Science - http://www.exploringcs.org/ 
From: Andrew Williams 
Sent: Wednesday, November 30, 2016 12:38 PM
To: CACOMPUTERSCI
Subject: My Written Responses to the questions

I hope it's not too late to give you these! 

Please find them attached as a PDF

Regards 

Andrew Williams

CS Framework Focus Group Discussion Questions - My Written Responses

1.  At the end of their K12 studies Computer Science students should:

Be well-prepared to enter university study with Computer Science as a major or minor part of their university of program.

2. Desirable content:

a) For a college-ready student, they should have bee exposed to and to:

i) Be competent in the elements of discrete mathematics and statistics relevant to Computer Science.

ii) Understand computational thinking -abstraction, decomposing, modelling and generalising.

iii) Have a broad exposure to languages, machines, and computation, data and its representation, communication and coordination and of course abstraction, design and algorithms.

iv) Be competent in programming in two or more languages (e.g. Java, C/C++, Python, shell scripting etc). Including debugging techniques and building tests.

v) Have a good understanding of Computer Systems (theoretically and practically), including the fundamentals of operating systems and networking.

vi) Have a good understanding of data systems and databases. Creating (small) relational database systems. A good understanding of SQL.

vii) Understand the ethical and legal aspects of Computer Science - IP, privacy, security etc.

viii)More is possible. Such as microprocessors/devices/mechantronics (Arduino etc). It depends on if CS at the High School level is run as a three or four year program.

b) For a career-ready student, they should have been exposed to and to:

i) Computer System operation and management (Operating System, Applications, Printing, Hardware etc)

ii) Networking - Server setup and management

iii) Troubleshooting

3. Structure, Scope and Sequence: 

Perhaps the best “in place and functioning” or “gold standard” here is the UK’s Computer Science program for K12. As in, they are actually using this from K through 12, exams are in place, the universities give credence to the learning etc.

4. Connections with other (content) areas. CA CSS should really look at developing connections in terms of:

a) In-school service learning, career apprenticeship opportunities for students - System/Network management, student training in software and systems etc.

b) Interdisciplinary CS - Developing computer solutions in terms of Applications, Simulations, Database systems etc for use in other content areas.

5. Recommendations:

Get the universities core CS programs to accept K12 CS as either a recommended (or even required) program of learning for entry into CS as a major or minor.

From: Kevin Tambara 
Sent: Wednesday, November 30, 2016 2:12 PM
To: CACOMPUTERSCI
Subject: Focus Group Discussions Questions

1. K-12 goals?

1. Very numerous, but a primary goal would be to train students to think computationally.  This is to have them able to identify and isolate a problem, and solve it in discrete steps.  Also to compare their solution with competing alternatives.

2. Be able to use, or at least envision the usage of programming in other academic areas or everyday activities.

4.  CSS connections and other content areas?

1. I think this is might be the BIGGEST factor to determine how widespread comp sci will be taught in K-12 schools.  If we can have other content area educators readily assign classwork, homework, or projects and integrate comp sci, comp sci can become pervasive within school systems.  Otherwise comp sci may very fall into the "stovepipe' trap that most other subjects become using traditional pedagogy.

 

Kevin Tambara

Albert Einstein Distinguished Educator Fellow

From: Ramirez, Abigail [mailto:Abigail.Ramirez@pomona.k12.ca.us] 
Sent: Wednesday, November 30, 2016 4:50 PM
To: CACOMPUTERSCI
Subject: RE: Computer Science Focus Group Riverside COE

Good Evening, 

Here are my 2-cents regarding the Focus Group Discussion Questions. I think the biggest hurdler that California will face with Computer Science is that some teachers may feel overwhelmed by the task. I feel that the adoption and roll-out of the standards will look different at every level. 

K-5: Possibly like the "music" teacher rotation time so educators that feel with daunted by this task have someone whom can help support them.

6-8: We may need classical projects (ie the CA Mission project) becomes the Scratch Story Telling Project  6th,  Scratch Idiom Project 7th, Scratch Simple Video Game Project 8th.

9-12: Foundational Computer SCI

However, I went ahead and addressed the question in the attached PDF, is it a visually rich document. 

Wishing you an Awesome Day!

Abigail Ramirez

[See Attachment 1]
[image: image5.emf]
From: Sona 
Sent: Wednesday, November 30, 2016 8:18 PM
To: CACOMPUTERSCI
Subject: Comments on CA Computer Science Standards

What should be the goals of k-12 computer science education? At the end of their k-12 studies, computer science student should……
Be able to assess their skills and decide which career dream they can pursue and be qualified as well to continue their chosen higher studies and whether or not interested in further education, still be able to keep themselves updated with the advances in the computer science field with self learning.

What content should be covered in k-12 computer science education?
Basics of programming and networking. Simple networking concepts can be taken from CompTIA courses so they can serve as a basis to college education for students choosing this domain for a career in network administration and maintenance. For programming, we can have a industry level coding language that is easy to learn for beginners as well as has options to learn through innovative online resources. Some of the most commonly used languages might include C++, Python for software careers and HTML for careers in web technologies. These have good learning curves as well as widely implemented in k-12 education in schools worldwide.

What knowledge and capabilities would define a college-ready student?
The student should be able to accurately assess their talents before deciding their choice of career. So, they need to be updated with the basics of what makes a college education in the computer science domain as well as have enough practice on them. And while doing so, the students should also consider the available choices around them in terms of best colleges for a course and closest location of the colleges with the desired courses, affordability, scholarships and the required qualification to secure a seat.

What knowledge and capabilities would define a career-ready student?
Apart from being passionate about the chosen career, the student should meet the most updated standards and qualifications expected by the industry. Whether a job placement, research personnel or services provider, the education should equip the students with the capabilities to carry on a complete lifetime of learning process through self efforts.

Please offer suggestions concerning the structure, scope, and sequence of topics which would be covered in computer science instruction at elementary level and instruction and courses at the middle and high school levels.?
Students should be able to identify their interests and abilities, match them with existing growth opportunities. So, the early education can focus on including basic platforms of all choices of higher education and future possible careers. One of the best options to achieve this is online resources. Many websites are blooming to attract learners of young age. Through experience, we can filter them and choose the right tools of which most are freely available as well as designed to keep the content as engaging as possible for young audience. Some examples include websites listed on https://code.org/learn which has many innovative coding apps categorized for all kinds of age groups. For higher classes students can easily adapt with similar advanced tools like codecombat.com that teaches industry level programming languages through games. On reaching such higher classes, focus can be on the most common topics taken with the help of collaborative brainstorming with people's knowledge and experience on industry's expectations and analysis of existing higher educational courses, to ensure their self-learning in college level.

How might the CA CSS support educators to make connections between CA CSS and other content areas?
Finally, what other recommendation do you have to ensure that the computer science standards will be a useful tool for California educators?
Training for some of the newly introduced courses.

Discussion with local industry's employers on upcoming opportunities of mass job markets, to decide new updated courses for long term to meet qualification requirements of these new and existing entry level job descriptions. Also to make changes to courses in a more direct way than being just a general qualification so internship is not necessary for certain easy entry level positions. For example, apart from teaching programming languages basics, topics can include basics of commonly used programming frameworks in the industry.

Thank you

Aradhana Agnihotri  (Sona)

From: Drs. Marcel M. van Baal 

Sent: Thursday, December 01, 2016 8:16 AM
To: CACOMPUTERSCI
Subject: Computer Science Standards.

I did not speak during yesterday's 2 hour meeting but would like to add the following questions c.q. comments:

1. Add cyber security to the high school computer science curriculum. The latter entailing subject matter such as e.g. "hack" proofing c.q. securing one's operating system. Additionally, potential basic networking skills such as CISCO, using their Packet Tracer software to emulate routers, switches, networked computers, etc.

2. I tell my computer science students regularly that what they learn now may be obsolete by the time they graduate from college. A recent graph indicated that, analogous to Moore's law, electronics develop faster than the human learning ability. 

3. Finally, some items that connect computer science with other subject areas: 

1. Khan academy's options to improve a student's e.g. PSAT test taking strategies. 

2. Warm up for e.g., featuring short stories with multiple choice questions: http://www.readtheory.org/ 
Thank you,

Marcel van Baal.


From: Joshua Woods 
Sent: Friday, December 02, 2016 6:50 AM
To: CACOMPUTERSCI
Subject: Computer Science Standards Focus Group Question Responses

Thank you for the opportunity to participate in one of the Computer Science Standards Focus Groups.  Here are my responses to the questions.

-- 

Joshua Woods

Computer Science/Math Teacher

Orosi High School

From: Joshua Woods 
Sent: Friday, December 02, 2016 6:50 AM
To: CACOMPUTERSCI
Subject: Computer Science Standards Focus Group Question Responses

Thank you for the opportunity to participate in one of the Computer Science Standards Focus Groups.  Here are my responses to the questions.

Focus Group Discussion Questions

2018 Creation of the Computer Science Standards
1. What should be the goals of K-12 computer science education? At the end of their

K-12 studies, computer science students should …

● The goals of K-12 computer science education should be for students to have understanding, knowledge, and skills involving the devices they use daily, the computers and network systems they use daily, how computer science is impacting other fields, and how to apply computational thinking to solve problems.

2. What content should be covered in K-12 computer science education?

● What knowledge and capabilities would define a college-ready student?

i. Communicating and presenting their computational artifacts

ii. Computational Thinking

iii. Creativity

iv. Knowledge of the Internet - protocols; client-server model; structure of webpages (HTML, CSS); cybersecurity; the impact of the Internet in society

v. Data analysis/visualization

vi. Knowledge of Cloud computing

● What knowledge and capabilities would define a career-ready student?

i. Software design methodologies (Agile Design/Scrum) - project

based learning; iterative process; code-test; decomposing problems

ii. Pair-programming and collaborative workflow, including collaboration tools such as Google Docs, GitHub

3. Please offer suggestions concerning the structure, scope, and sequence of topics

which would be covered in computer science instruction at the elementary level

and instruction and courses at the middle and high school levels?

● Programming/Application development should include experience

with a variety of IDEs that are progressively more advanced.

4. How might the CA CSS support educators to make connections between CA CSS

and other content areas?

● Provide a cross-reference for CA CCSS and other standards. Include

hyperlinks/popups for the cross-references so educators can easily see the connection with other subjects/standards even if they are not familiar with Computer Science.

● Other standards have not been accommodating to computer science. Addendums to standards in other content areas would legitimize Computer Science Standards.

5. Finally, what other recommendations do you have to ensure that the Computer

Science Standards will be a useful tool for California’s educators?

● Creating an inclusive computing culture goes beyond ethnic and socioeconomic backgrounds. While 100% of my CS students are minorities and the majority are considered socioeconomically disadvantaged I still would consider the majority to be traditional-CS learners. They are predominately male, interested in video games, and prefer to work alone on a computer. How does this apply to standards? CS Standards should have 2 sequences – accommodate a general K-12 students and 9-12 students that want to pursue a STEM field.

Please e-mail your comments on these questions or other issues related to the

development of the CA Computer Science Standards to Cacomputersci@cde.ca.gov by

December 2, 2016, to be included in public comments forwarded to the Instructional

Quality Commission and State Board of Education.

From: Rob Garretson
Sent: Friday, December 02, 2016 11:16 AM
To: CACOMPUTERSCI
Subject: CA CSS focus group comments

Thank you so much for allowing me to participate.  My comments are below as well as in the attached file.

As a middle school computer elective teacher for the past 15 years, I have a few thoughts on this process.  I feel that there are two strands of thought related to CA CSS.

The first is more geared toward the elementary levels and that is that computers should be integrated into the Common Core subject areas.  Computing basics should also be taught at this level.  Things like, working a mouse, proper typing skills using home keys, open and saving files etc.

The second is for middle and high school levels.  At the middle school level, there should be opportunities for students to develop multimedia skills on their own.  Things like video production, audio, files, web page design etc.  Students should also be proficient in standard office suites, demonstrating knowledge of word processing, presentations, and spreadsheets.

At both the elementary and middle school levels, the above topics should be required for all students.

At the high school level, students should be offered a variety of choices in computer sciences.  This is where real coding, programming, networking, etc. should be offered.  These would be real life skills that would lead to immediate careers following high school graduation as well as a basis for college computer science degrees.

Elementary should be exposure and practice, middle school should be individual concepts to build on prior knowledge and high school should be career and/or college preparation.

Focus Group Discussion Questions

2018 Creation of the Computer Science Standards 

Finally, what other recommendations do you have to ensure that the Computer Science Standards will be a useful tool for California’s educators?

As a middle school computer elective teacher for the past 15 years, I have a few thoughts on this process.  I feel that there are two strands of thought related to CA CSS.  

The first is more geared toward the elementary levels and that is that computers should be integrated into the Common Core subject areas.  Computing basics should also be taught at this level.  Things like, working a mouse, proper typing skills using home keys, open and saving files etc.

The second is for middle and high school levels.  At the middle school level, there should be opportunities for students to develop multimedia skills on their own.  Things like video production, audio, files, web page design etc.  Students should also be proficient in standard office suites, demonstrating knowledge of word processing, presentations, and spreadsheets.

At both the elementary and middle school levels, the above topics should be required for all students.  

At the high school level, students should be offered a variety of choices in computer sciences.  This is where real coding, programming, networking, etc. should be offered.  These would be real life skills that would lead to immediate careers following high school graduation as well as a basis for college computer science degrees.  


Elementary should be exposure and practice, middle school should be individual concepts to build on prior knowledge and high school should be career and/or college preparation.  

From: Marian Murphy-Shaw 
Sent: Tuesday, December 06, 2016 12:50 PM
To: CACOMPUTERSCI
Subject: Public comment Computer Science

​1.​ 

What should be the goals of K-12 computer science education? At the end of their K-12 studies, computer science students should…  

​Not only be able to use devices and applications common to school and workplace but have an understanding - age appropriate - of how Information and communication technologies function and impact societies​. 

They also need to develop the critical thinking and informational literacy skills to make them safe and informed consumers. 

​2.​ 

What content should be covered in K-12 computer science education? 

​see 1​ 

​3.​ 

What knowledge and capabilities would define a college-ready student? 
What knowledge and capabilities would define a career-ready student? 

​see 1​ 

​4.​ 

Please offer suggestions concerning the structure, scope, and sequence of topics which would be covered in computer science instruction at the elementary level and instruction and courses at the middle and high school levels? 

​The CA Fresno matrix provides a good starting point - but needs to informed by both iNACOL and CA CTE and Science standards as well as HSS, ELA and math​ 

​5.​ 

How might the CA CSS support educators to make connections between CA CSS and other content areas?  

​One place to look would be the recent years work with CA Math/Science Partnerships that infused STEM - and many applications of technology into integrated unit design.​ 

Should future funds set up a similar program this would be a good way to support early implementers of CSS. 

​6.​ 

Finally, what other recommendations do you have to ensure that the Computer Science Standards will be a useful tool for California’s educators? 

​A close connection to CTE, JSPAC and Digital Literacy experts and learnings that already exist.​ 


-- 

Marian Murphy-Shaw 

Educational Services Director 
Siskiyou County Office of Education 
Region 2 Science, Lead 
Northstate Secondary STEM Partnership (NSSP), Coordinator 
CA Science Teacher's Association (CSTA), Board Member 
North State STEM, Partner 

From: Sarah Guthals 
Sent: Tuesday, December 13, 2016 4:28 PM
To: CACOMPUTERSCI
Subject: Focus Group Meeting (November 30th) Comments

Hi,

I attended the Focus Group meeting for the new K-12 CS standards in San Diego on November 30th, and I was asked to send in my comments following the meeting. 

A bit about me:

I'm Sarah Guthals, I have my PhD in computer science with a focus on education from UCSD. I co-developed and researched the AP CS Principles curriculum that came out of UCSD and is being used in high schools around San Diego and the country. I also started a company (ThoughtSTEM) that teaches kids to code through modding Minecraft (LearnToMod) and magic (CodeSpells). I have taught thousands of K-12 teachers (predominately 2nd-6th grade) how to teach basic computer science and coding in their classrooms and after school. I am now an engineer at GitHub in their Social Impact division, where I'm building "KidHub", a place for kids under 13 to build, share, and collaborate on digital artifacts. I'm focused on ensuring that kids of all genders and socio-economic statuses are able to engage in this community that I am building. 

Comments:

1. Javascript is the number one used language on GitHub, which hosts over 49 million coding projects. It is also a language that lowers the barrier to entry into the software engineering workforce - even if kids do not attend a university, they can use their Javascript experience to build websites and make money. It is a highly sought after skill and pays well. 

2. Open Source projects is a really great way to learn from more experienced coders, take on small coding projects as part of larger ones, and have a chance to dabble in new languages and systems without committing to an entire program. Through KidHub, I will be creating a safe space for open source projects to happen with under 13 year olds, but in the meantime, our high schoolers can already start learning from this huge community of millions of programmers. 

3. It is important, especially in a field such as computer science that is always changing, to keep standards and curriculums separate. By focusing standards on skills such as debugging, problem solving, program design, testing, users, alternative solutions, etc curriculum developers can create curriculum around standards that use a myriad of technologies (from mobile development to website design to VR). It will be very important, however, that when the standards are released there are curriculums and teacher communities available from the beginning. This is what I have been working on for the last decade, and what I think is missing from a lot of new standards. 

4. Teachers need a space where they can develop, contribute, and use curriculum and assignments within a community. Though we are lucky in San Diego to have universities around where teachers can attend PD or create a community with other teachers, places in more rural areas are often left out, with only one teacher teaching all of computer science - they need a community that is online, where they can interact with other teachers. Furthermore - teachers with different loads need to have options for different levels of involvement with curriculum development. From being able to simply print and use to developing it from scratch - they should be supported through the community that we build for them. 

5. ALL students need to be considered when standards and curriculums are being developed. There are many schools that are iPad only, Chromebook only, or do not have any computing device per student. Additionally, hundreds of thousands of children around the nation do not have any access to computers or internet at home. Ensuring that there are curriculums for students to be able to meet standards without requiring an investment in devices and internet is critical to success for all. Under partial advice from Bootstrap founder, I am working with UCSD to develop a curriculum for AP CSP that doesn't require computers for all students at all times. Having options for homework and classwork that don't require computers is our number one priority. 

6. I've done a number of studies on children learning to code, and students who have IEPs have consistently out-performed in my studies. It is really important that we do not exclude students with any special needs when teaching computer science at all levels.

One of the most important lessons I have learned is that one person/organization cannot solve the problems for everyone. So having flexibility and the ability to grow is important. In my current work, I am developing platforms and frameworks that can be adopted and enhanced by other standard writers and by teachers themselves. Each teacher has their own style, and each class has students that are unique - instead of designing curriculum or software for all - we should design for each - where each teacher can adjust to match their environment. 

I would be happy to follow-up with more of what I've learned, and more importantly I would love to learn from what you are working towards so that I can continue to build, test, and research platforms and frameworks that are useful for the K-12 CS community. 
Please let me know if I can be of any assistance, or if you have any additional information or sessions that I could learn from. I will be applying to join the CS Standards Advisory Committee, so hopefully I can remain involved. 

Best,

--

Sarah Guthals, PhD
[image: image6.png]



From: Jeffrey Miller 
Sent: Thursday, December 22, 2016 1:47 PM
To: CACOMPUTERSCI
Subject: RE: Computer Science Focus Group Riverside COE

Paula, here are the answers I put together for the questions.  Let me know if you want me to expand on any of them further.  I hope this helps.  Sorry again for missing the in-person meeting.

Jeff

6. What should be the goals of K-12 computer science education? At the end of their K-12 studies, computer science students should … 

Computer Science is already and will continue to be a necessary skill for students and employers in the future.  In K12 education, it is important to understand computation thinking.  Basic computer skills are necessary, such as creating new files, saving them, understanding file systems, networking, and the Internet.  Security in all of those areas is important as well, including posting on social media sites.  Students should be able to break down a problem into different sub-problems that all build on each other to achieve the ultimate goal (algorithmic thinking).  This becomes the building blocks for programming in a high-level language.  Learning how to program for data processing and analysis should be a necessary skill for all students.

Programming should be thought of as a means to solving a problem, similar to how writing is taught.  There are specific times that writing is taught in the curriculum, but writing is also used in nearly every other aspect of the curriculum.  I think that Computer Science should become as pervasive of a subject for students to express solutions to problems.

7. What content should be covered in K-12 computer science education? 

· What knowledge and capabilities would define a college-ready student?

A college-ready student should have basic computational thinking and programming knowledge.  They should be able to use a wide range of applications and be able to figure out how to do things they have never done before, such as perform a mail merge in Microsoft Word.  They should also know how to write scripts for solving problems, such as finding the average in a large range of values or writing a program to pull out all of the email addresses from a list of customers.

· What knowledge and capabilities would define a career-ready student?

A career-ready student should be able to write more advanced programs to analyze data and visualize it, perhaps being able to generate a graphs and charts.  Regardless the field, being able to process data and display in a user-friendly manner will be a valuable skill.  This will require some algorithmic thinking and problem solving.

8. Please offer suggestions concerning the structure, scope, and sequence of topics which would be covered in computer science instruction at the elementary level and instruction and courses at the middle and high school levels?

At the early elementary school levels (K-3), the focus should be on algorithmic thinking.  In other words, taking a large problem and breaking it down into smaller tasks.  This can be accomplished through block-based graphical languages, such as Scratch.

At the later elementary school levels (4-5), the focus should be on algorithmic thinking and solving more complex problems.  Perhaps this could include robotics and larger applications that need to be broken into smaller parts to solve.  This can be included with other subjects in school so students are reinforcing the material from those subjects in Computer Science.

At the middle school level (6-8), students should start transitioning to higher-level languages and begin thinking about processing data.  Perhaps file systems can be taught, and more basic usability of a computer.  Many applications are well-suited for use in middle school, including the Microsoft suite of applications, Adobe applications, and different operating systems.

At the high school level (9-12), students should be writing programs in high-level languages.  They will be able to solve complicated problems, visualize their solutions, and incorporate other classes into the programming.  I envision a student gathering data from a chemistry experiment and producing a final lab report by writing a program to analyze and graph the data.

9. How might the CA CSS support educators to make connections between CA CSS and other content areas? 

I think many educators don’t realize that programming can be used as a means for expressing results to a problem.  In middle school, English teachers try to get students to show a reader a scenario as opposed to tell them about it.  That would be equivalent to creating an application that has a graphical interface with actions but without any words.  That could help students get their thoughts together before writing a paper that is much more expressive.

10. Finally, what other recommendations do you have to ensure that the Computer Science Standards will be a useful tool for California’s educators?

Teacher training and support is going to be critical.  Many teachers are afraid to teach Computer Science because they know ngarretothing about it.  However, if teachers realize all of the aspects that go into computational thinking, they are already qualified to teach it.  Of course not all teachers could teach the AP Computer Science curriculum, but elementary and middle school teachers would be fine teaching computational thinking with the proper curriculum and training.

