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Through the study of computer science foundations, including critical thinking, problem solving and algorithmic processes, students learn about computational thinking, a way of thinking that uses computers, information, algorithms, and programming languages as a creative medium for solving problems. Computing is a creative human activity that engenders innovation and promotes exploration. Creativity and computing are prominent forces in innovation; the innovations enabled by computing have had and will continue to have far-reaching impact.  At the same time, computing and computer science facilitate exploration and the creation of knowledge. Computer science is inherently an interdisciplinary subject, since almost all fields deal with information, communication, algorithms, and processes.  

Computer Science TEKS are a strand of computing focused on building computational thinking and research skills through program design methodology.  The goal is to develop the brain for higher-order thinking.  With the exponential growth of computer access in schools these standards give the opportunity to introduce a course of study beyond the focus on office applications.  Students can design stories, create objects and practice math concepts through instruction that includes procedures, concepts and programming.  They apply problem-solving process through hands-on tools that give them the opportunity to create software not just use software.  Children come to school now with experience playing online games.  They want to know how to create art, design characters and write games.  

The goal of these standards is to address the equity issues in computer science education by giving teachers a framework to enhance their application of computers in the classroom and ancillary computer labs.  The big idea computer science principles are: (1) Computing is a creative human activity that engenders innovation and promotes exploration. (2) Abstraction reduces information and details to focus on concepts relevant to understanding and solving problems. (3) Data and information facilitate the creation of knowledge. (4) Algorithms are tools for developing and expressing solutions to computational problems. (5) Programming is a creative process that produces computational artifacts. (6) Digital devices, systems, and the networks that interconnect them enable and foster computational approaches to solving problems. (7) Computing enables innovation in other fields including science, social science, humanities, arts, medicine, engineering and business. 

Pre-K TEKS

PK foundation should focus on using tools that build the understanding of patterns and relationship through online simulations and programming tools such as puzzles and robotics.  To differentiate and individualize instruction TEKS should be introduced as appropriate to each student.  Centers and free-play should be the focus, not incorporating a specific standard.  Math TEKS correlate closely with computer science TEKS, they add the computer element. 

I. Vision (Creativity and Innovation)

· Intellectual curiosity

· Create knowledge

· Create products

· New understanding/discoveries

· Innovation

Introduction – Students will explore various technology tools to create knowledge and produce products through their discoveries about arithmetic relationships.  They will communicate their discoveries and innovative ideas using technology tools appropriate to their age. Simulating something on a computer is the proof students have understood the concept and can be used as an assessment.  

1. K - Use simulations or programming software to create new understanding of counting and drawing a picture.

2. 1st – Use simulations, robotics or programming software to extend add and subtract processes and create stories.

3. 2nd - Use simulations or programming software to produce addition and subtract word problems, practice measurement, create art and write story boards. Write the steps for a simple every day problem. 

4. 3rd – Use simulations or programming software to validate the relationship between addition and multiplication.  Use stimulations or programming to design art, characters and tell a story. 

5. 4th – Use simulations or programming software to apply math and literacy concepts.  Create a product that includes original art through character development. 

6. 5th – Use simulations or programming software to produce arithmetic word problems and animated stories.  Use idea creation techniques.  Translate your name into Morse code. 
II. Collaboration (Communication and Teamwork)

· Constructive Criticism

· Project Teams

· Team task delegation (roles)

· Work Collaboratively

· Product delivery system / process development

· Contribute to learning of others

· Cross disciplinary collaborations

· Use and development of collaborative tools

· Participation in the greater/global/social community

· Accuracy and Precision in teamwork and collaboration

· Communication 

· Present

· Debate

· Collect feedback

· Recognize points of view

· Recognize conflicting information

· Articulate

· Argument

· Accuracy and Precision 

Introduction: Programming provides a teamwork environment that gives students high-quality opportunities to play, explore, and learn. Working with others develops open-ended questions through problem solving discussions.  Pair programming is a key element in computer science courses. 

1.  K – Solve an online puzzle or play a game with a partner using accuracy and precision.

2.  1st – Explain how to solve an online puzzle or play a game communicating solution and collecting feedback to contribute to the learning of others.

3.  2nd – Record the rules for using a simulation or game problem with a partner or team; communicate the solution.

4.  3rd – Use programming or story-telling software to enhance learning experience in teams. Write steps to play a simulation as a team. 

5.  4th – Use programming or story-telling software that solves a problem and present the team solution to collect feedback. Analyze how parts of a whole interact with each other to produce a group product. 

6. 5th -  Use programming or story-telling software to manipulate information recognize different points of view and solve a problem that requires 2 or more people. Plan and manage activities to create a team game program using conditionals. Elaborate, refine, analyze and evaluate the work of others to improve and maximize creative efforts. 
III. Data Analysis (Research and Information Fluency)

· Data Representation

· Information Organization

· Data -> Information

· Data acquisition

· Data Processing

· Information / Knowledge Interpretation

· Selection of appropriate tools for task

· Appropriate attribution of ideas and information to source materials, and people

· Extracting patterns from data / Information / reports  (data patterns)

· Evaluate sources for quality of content, validity, credibility, and relevance

· Present  / communicate analyzed data

· Present / communicate findings / conclusions

· Investigate alternative findings

· Collect evidence and data systematically

· Accuracy and precision in data collection

· Accuracy and organization in production of charts, graphs, diagrams, etc.

Introduction: Data drives the program.  Students must first understand the input data before they can solve a problem.  They need to understand that data has attributes and describe those for objects.  They need to understand spatial relationships, and size, volume, temperature and time concepts. 
1.  K – Use technology tools to explore attributes, i.e., use drawing tools to change the width and height attributes for a graphic, use programming software to change attributes for background color. 

2.  1st – Use technology tools to explore attributes for shapes.

3.  2nd – Use technology tools to understand the use of data, i.e. determining grades on report cards, file type, keyword search. 

4.  3rd – Describe font attributes and graphical elements in word producing and presentation tools and explain why those elements were used. Explain how keywords are used in a search engine. Use organizational computing resources to analyze and describe patterns and relationships of the data. 

5.  4th – Use spreadsheets to produce charts, graphs and diagrams and describe the attributes in the documents. Write descriptive identifiers for a file, object or process. Draw a diagram to explain the flow of data through parts of a personal computer. Use advanced technology tools to understand the use of data, i.e. stock market game.

6.  5th – Describe attributes and graphic elements in audience specific products. Research how your favorite software was designed and developed.  Use web-based, interactive programs that build quantitative and analytical reasoning skills. 

IV. Reasoning (Critical Thinking, Problem Solving, and Decision Making)

· Identify and define problem

· Identify significant questions for investigation

· Develop algorithms

· Plan and manage activities to complete project

· Develop solutions to solve problem

· Use multiple processes to explore solutions

· Use diverse perspectives to explore possible solutions

· Construct well reasoned argument

· Investigative inquiry and refinement

· Formulating research questions

Introduction: Computational thinking is the critical element that drives learning.  When students identify and describe the characteristics of a program design system, that same knowledge can be applied to understanding the scientific method and word problem processes.  Simulations and Programming reinforce the concepts of seriation and classification of objects by common attributes of size, color, shape, pattern and function.  Algorithms are rules or procedures for solving problems. In the context of computers, two important aspects of algorithms are that the problem has to be completely defined, and the steps of the procedure have to be specified with absolutely no ambiguity. Students need to recognize problems, gather pertinent information, and test the product. 

1.  K – Develop questions for investigating the rules for playing computer games and solving puzzles. 

2.  1st – Explain the rules for playing a computer games or solving a puzzle. Follow written steps for a simple everyday task. 

3.  2nd  – Identify and classify objects that can be used in a game or puzzle.  Change the attributes in the game. Write the steps for a simple everyday task. 

4.  3rd  - Create an algorithm for an everyday task that results in successful task completion. Create a game or puzzle using a program design plan. Identify and define the problem to be solved in online simulations and steps to solve the problem; Construct well reasoned arguments on why a solution is the best; 

5.  4th -  Explore algorithms used in simulations and online games; identify questions for investigation for improving games or simulations, identify and classify objects.  Formulate a program design plan to create and implement a game program. Follow an algorithm to complete a task. 

6.  5th – Compare and contrast problem solving planning models used in science, math, technology systems and computer science, i.e.: Scientific method, systems model, and program design recipe. Determine the output of an instruction that uses logical AND and OR operators (true/false). Explain how Boolean searches are used in a search engine; write a conditional statement that a search engine would use. Create a game program that uses conditionals. Determine success of strategies used to solve a problem. Use a design model to define a problem and plan a solution.
V. Integrity (Digital Citizenship)

· Work Habits

· Ethical Codes of Conduct

· Copyright Laws

· AUP

· Responsibilities / Obligations

· Technological

· Misuse of information/knowledge

· Societal Issues

· Past -> Present -> Future

· Digital Divide/ Equity (economic, geographic)

· Global (information availability/agreements)

· “Green” issues / environmental global connections (recycling and conservation) Note: attracts females into the STEM females. 



· Power / control (People who have access to technology and know how to compute are in the power position. Digital divide is not just about access to computers, but access to computational thinking education.)
· Computing

· Information

· Resource allocation

Introduction: The digital divide is not just about access to technology.  It is about access to computational thinking resources that build knowledge required for the 21st century.  Students need to understand the global and societal issues that revolve around computer science, engineering and computing.  Student needs to be provided opportunities to get beyond using computers for office applications and online learning.  The issue of security is related to inadequate attention to very basic matters such a programming techniques.  Failure to program properly can result in software defects.  Students need to understand the computer science that goes into using computers.  At the elementary school level students must understand the importance of attention to detail and work habits formed at an early age. 

VI. Principles (Technology Operations, Systems, and Concepts)

· Artificial Intelligence

· Use of numerical and mathematical tools

· Knowledge and skills

· Simulations and models

· Architecture

· Design principles

· Integrated Development Environment (IDE)

· Appropriate choice and use of programming languages

Introduction:  Students must use computer science terminology appropriate to the task. Using computer science terms at an early age builds the foundation through repetition.  This goes beyond technology terminology and requires the application of high-level terms at an early age that are key to computer science such as the term algorithm, which is a plan for solving a problem, and data, which is information that can be found in a word problem. The digital representation of information is a central component of computer science and modern information technology.  Digital representation means a computer-oriented model of the information, a translation of that information into bits, and a physical representation of those bits.  Computers can input, store, process, and output many kinds of information.  Including numbers, text, images, music and video.  The information must be converted into a format that can be managed digitally.  This is done using a coding scheme where the data is represented as a series of bits. The word “bit” is a contraction of binary digits. 

1 K  - State that computer programs control computers. Explain the concept of a model. Model a binary digit.

2. 1st – Explain that computer programs control computers. Explain the concept of a simulation. Classify objects and text using a specified coding scheme. Use a simulation to understand the concept of a binary digit and pixels on a computer monitor. 

3. 2nd – Explain why computer programs control computers. Define a plan and explain the use of numerical and mathematical tools in designing games, models and simulations. Evaluate a list of items to identify if they are digital.  Use a simulation or model to understand how a small number can be stored in one byte.

4 3rd –  State the purpose of programming languages. Define algorithm and explore programming language concepts and IDE’s that design a game program. Name and identify the main parts of a URL.  Understand how on a computer monitor, each pixel has a color created by combining light from red, green, and blue light emitting units. 

5. 4th -  Code and test a sequential program to perform a simple task. Use a programming language to design a simple game program and explain the process in the development. Identify at least 10 top level domains and the associated country. Understand three component colors 

6. 5th -  Know about a variety of programming languages and correlate the English language. Use a programming language to design a multi-step game program and explain the design principles.  Read program source code supplied by the teacher, perform the actions specified in the program, an determine the output or result.   Edit a web page template and view it locally in a browser.  Explain how the hexadecimal system is used to represent color values and how this relates to numbering systems, i.e. decimal, metric. Explain the difference between analog and digitized sound. 

