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Computer Science Standards

This Resource Brief is intended to provide MassCAN Standards Task Force Members with baseline resources 
in the form of briefly annotated references to documents, reports, websites, and other publications in order to 
support their work on the Task Force. 

The Bridge: Linking Engineering and Society 
The collection of articles in this issue address the question, “How can social science inform engineering 
practice?” Authors explore three general topics: whether increasing complexity “constrains the management 
of technological systems, with respect to either shaping relevant and appropriate public policies or governing 
the systems’ operation” (p. 3); how the public evaluates risky technologies; and ways in which society benefits 
when social scientists collaborate directly on engineering projects. (Accessed September 30, 2013)

• National Academy of Engineering. (2012, Fall). The Bridge: Linking Engineering and Society, 42(3). 
Retrieved from http://www.nae.edu/File.aspx?id=63127 

Bugs in the System: Computer Science Teacher Certification in the U.S. 
This study of requirements for computer science teacher certification and licensure, encompassing both 
middle and high schools in each U.S. state and the District of Columbia, concludes that the requirements 
are often unclear, inconsistent, or untenable. Difficulties arise in a vicious circle: Federal and state education 
entities do not recognize computer science as a core subject; school districts therefore do not plan computer 
science courses or hire qualified computer science teachers; and universities, seeing no market for computer 
science teachers, do not offer appropriate training. Recommendations include providing “a certification/
licensure pathway that includes both content and pedagogical knowledge” (p. vii) for preservice and in-service 
teachers as well as for those transitioning into teaching from industry; establishing a computer science praxis 
exam to assess teacher knowledge; and providing incentives to school-level administrators to offer courses by 
qualified computer science teachers. This study also includes comprehensive reports of the research results, 
current educational issues that underlie these results, and recommendations for addressing the critical issues 
revealed by these data. (Accessed September 30, 2013)

• Computer Science Teachers Association (CSTA) Certification Committee: Karen Lang, Ria Galanos, 
Joanna Goode, Deborah Seehorn, Fran Trees, Pat Phillips, & Chris Stephenson. (2013). Bugs in the 
System: Computer Science Teacher Certification in the U.S. New York, NY: CSTA. Retrieved from http://
csta.acm.org/ComputerScienceTeacherCertification/sub/CSTA_BugsInTheSystem.pdf

Graduate Student Teacher Endorsement in Computer Science
This document describes the computer science and education courses at Columbus State University that 
qualify candidates to receive a computer education endorsement. The program stresses high levels of 
technical competence, communication, teaching, and assessment skills as well as the ability to lead change in 
schools. (Accessed September 30, 2013)

• Columbus State University. (n.d.). Graduate Student Teacher Endorsement in Computer Science. Retrieved 
from http://cs.columbusstate.edu/documents/TeacherEndorsementinComputerScienceGradflyer.pdf
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Computer Science Teachers Association (CSTA): Major Research Reports 
From the CSTA webpage, you can access several valuable research reports. Computational Thinking and 
Women in Computer Science argues that computational thinking can be introduced to children at young ages 
and that doing so may encourage women to participate more actively. 21st Century Computing Education 
for South Carolina provides a thought-provoking analysis and a comprehensive action plan to address the 
preparation of students for 21st century jobs. If You Build Teachers, Will Students Come? “explores the 
ways that high school computer science teachers can act as change agents to broaden the participation in 
computing for historically underrepresented students” (p. 65). Additional reports are also available. (Accessed 
October 21, 2013)

• CSTA: Computer Science Teachers Association [Website]. (n.d.). Retrieved from http://csta.acm.org/
Research/sub/MajorResearch.html 

• Prottsman, C. L. L. (2011, June). Computational Thinking and Women in Computer Science. Retrieved from 
http://csta.acm.org/Research/sub/Projects/ResearchFiles/Prottsman_Thesis.pdf 

• The Computing Competitiveness Council. (2007, Summer). 21st Century Computing Education for South 
Carolina: Recommendations for Change. Retrieved from http://csta.acm.org/Research/sub/Projects/
ResearchFiles/CCCProposal.pdf 

• Goode, J. (2007). If You Build Teachers, Will Students Come? The Role of Teachers in Broadening 
Computer Scinece Learning for Urban Youth. Journal of Educational Computing Research, 36(1), 65–88. 
Retrieved from http://csta.acm.org/Research/sub/Projects/ResearchFiles/If_You_Build_Teachers.pdf 

CSTA K–12 Computer Science Standards. Revised 2011
The CSTA standards provide a three-level framework for computer science education. Level 1 specifies 
standards for grades K–6 (to be embedded in other academic subjects), Level 2 for grades 6–9 (to be 
embedded in other academic subjects or taught in discrete computer science classes), and Level 3 for grades 
9–12 (taught in discrete classes). Level 3 is further divided into three separate courses: Computer Science 
in the Modern World (for all students), Computer Science Principles, and Topics in Computer Science (the 
latter two courses are both for students with special interest in computer science). Across all three levels, 
the standards are organized by five cross-cutting strands: computational thinking; collaboration; computing 
practice; computers and communication devices; and community, global, and ethical impacts. Each standard 
describes a broad goal—for example, “understand and use the basic steps in algorithmic problem-solving” 
(p. 13), “work in a team to design and develop a software artifact” (p. 19), or “explain the notion of intelligent 
behavior through computer modeling and robotics” (p. 21). (Accessed September 30, 2013)

• Computer Science Teachers Association (CSTA) Standards Task Force: Deborah Seehorn, Stephen 
Carey, Brian Fuschetto, Irene Lee, Daniel Moix, Dianne O’Grady-Cunniff, Barbara Boucher Owens, Chris 
Stephenson, & Anita Verno. (2011). CSTA K–12 Computer Science Standards. Revised 2011. Retrieved 
from http://csta.acm.org/Curriculum/sub/CurrFiles/CSTA_K-12_CSS.pdf

CSTA National Secondary School Computer Science Survey
In spring 2013, CSTA surveyed “12,510 high school teachers who defined themselves as computer science, 
computer programming, or AP computer science teachers” (p. 1) concerning the courses they taught, topics 
covered, student demographics, the impact of No Child Left Behind, greatest challenges, and needs for 
professional development. The survey results are tabulated here. (Accessed October 21, 2013)

• Computer Science Teachers Association (CSTA). (2013). CSTA National Secondary School Computer 
Science Survey. Retrieved from http://csta.acm.org/Research/sub/Projects/ResearchFiles/
CSTASurvey13Results.pdf 
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The Incorporation of Technology/Engineering Concepts into Academic Standards in 
Massachusetts: A Case Study
This paper outlines the successful collaboration between the Massachusetts state education department, 
school districts, and the Boston Museum of Science (MOS) to introduce and integrate engineering concepts 
into curriculum standards and classroom practice. Beginning in the early 1990s, various Massachusetts 
state frameworks set expectations for academic standards in science and technology. Over the next decade, 
agencies considered the differing perspectives on vocational versus academic approaches and on skills versus 
higher-level concepts, while state and district efforts focused on three key areas: accepting engineering 
classes for science credit, including engineering content in Massachusetts standardized testing, and certifying 
teachers. At the same time, the MOS developed model curricula and trained teachers. Remaining challenges 
include “alignment of high school graduation expectations and state college admission requirements” (“A 
Remaining Challenge,” ¶ 1) and addressing wide variations in curricula and teacher preparation. (Accessed 
September 29, 2013)

• Foster, J. (2009, Fall). The Incorporation of Technology/Engineering Concepts into Academic Standards 
in Massachusetts. A Case Study. The Bridge, 39(3), 25–31. Retrieved from http://www.nae.edu/
Publications/Bridge/16145/16207.aspx 

Indiana University–Purdue University Fort Wayne: Computer Education Endorsement
This webpage lists the computer science and education courses at Indiana University–Purdue University Fort 
Wayne that qualify candidates to receive a Computer Education Endorsement. (Accessed September 30, 
2013)

• Indiana University–Purdue University Fort Wayne. (2013). Computer Education Endorsement. Retrieved 
from http://bulletin.ipfw.edu/preview_program.php?catoid=13&poid=2402&returnto=326

Massachusetts Department of Early and Secondary Education: Regulations for Educator 
Licensure and Preparation Program Approval
This Massachusetts state website lists the regulations pertaining to elementary and secondary educator 
licensure. (Accessed September 30, 2013) 

• Massachusetts Department of Early and Secondary Education. (2012, December 26). Regulations 
for Educator Licensure and Preparation Program Approval. Retrieved from http://www.doe.mass.edu/
lawsregs/603cmr7.html?section=03

Massachusetts Department of Higher Education—The Vision Project: Time to Lead: The 
Need for Excellence in Public Higher Education 
Under the guidance of The Vision Project—a strategic plan endorsed in 2010 by the Massachusetts Board of 
Higher Education—Massachusetts community colleges, state universities, and the University of Massachusetts 
identified seven outcomes to guide their collaboration: raising the percentage of high school graduates going 
to college; increasing the percentage of students who complete college and certificate programs; improving 
student learning through assessment; aligning education with employers’ needs; preparing responsible 
citizens; closing achievement gaps; and conducting research that drives economic development. This report 
presents a wealth of comparative data evaluating Massachusetts’ rank against other states with regard to 
these goals, and then describes projects underway to improve the situation. (Accessed September 30, 2013)

• Massachusetts Department of Higher Education—The Vision Project. (2012, September). Time to Lead: 
The Need for Excellence in Public Higher Education. Retrieved from http://www.mass.edu/visionproject/
TimeToLead.pdf
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Massachusetts Science and Technology/Engineering Curriculum Framework
This framework defines standards for science, technology, and engineering in grades preK–12, with a focus 
on how these disciplines work together to model and solve problems. Computer science is not addressed 
directly in this framework; rather, the framework focuses on engineering domains such as technologies for 
construction, thermal or electrical systems, communications, and manufacturing. (Accessed September 30, 
2013)

• Massachusetts Department of Education. (2006, October). Massachusetts Science and Technology/
Engineering Curriculum Framework. Retrieved from http://www.doe.mass.edu/frameworks/scitech/1006.pdf

MassCore: College and Career Readiness
Intended to help Massachusetts families and students plan for secondary education, “MassCore recommends 
a comprehensive set of subject area courses and units as well as other learning opportunities to complete 
before graduating from high school” (“What is MassCore?”, ¶ 1) with the goal of helping high school graduates 
“arrive at college or the workplace well prepared and reduce the number of students taking remedial courses 
in college” (“What is MassCore?”, ¶ 1). (Accessed September 10, 2013) 

• Massachusetts Department of Elementary and Secondary Education. (2012, August 17). College and 
Career Readiness: MassCore. Retrieved from http://www.doe.mass.edu/ccr/masscore/

Running on Empty: The Failure to Teach K–12 Computer Science in the Digital Age
This study presents data from 50 states concerning both the significant gaps in adoption of computer science 
standards and the worrisome paucity of secondary-level courses that offer credit in a required discipline. 
Because computer science is increasingly important for both intellectual and workforce development, the 
report recommends actions for federal, state, and local governments, such as defining and adopting standards, 
supporting implementation grants, creating pre-service and professional development opportunities, and 
developing secondary-level courses. (Accessed September 30, 2013) 

• Computer Science Teachers Association (CSTA) & Association for Computing Machinery: Cameron Wilson, 
Leigh Ann Sudol, Chris Stephenson, & Mark Stehlik. (2010). Running on Empty: The Failure to Teach K–12 
Computer Science in the Digital Age. Retrieved from http://csta.acm.org/Runningonempty/ 

Texas Essential Knowledge and Skills: Technology Applications Computer Science (First Draft)
The reports lists 17 proposed computer science courses for middle and high school students and detailed 
objectives for each course—for example, desired behaviors and attitudes, efficient use of hardware and 
software, and computational thinking skills. Courses include Technology Applications and Fundamentals of 
Computing (grades 6–8), Fundamentals of Computer Science (grades 6–8 or 9–12), Principles of Computer 
Science (grades 9–12), Computer Science I, II, and III (grades 9–12), Data Mining, Digital Forensics, Game 
Programming, Graphics Programming, Mobile App Development, Programming for Social Networks, Project 
Design, Robotics and Animations, and Independent Study in Algorithms or Languages. (Accessed: September 
30, 2013)

• State Board of Education TEKS Review Committees. (2010, July). Texas Essential Knowledge and Skills. 
Technology Applications Computer Science (First Draft). Retrieved from http://www.tea.state.tx.us/
WorkArea/linkit.aspx?LinkIdentifier=id&ItemID=2147486223&libID=2147486222
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Computer Science Curriculum

This Resource Brief is intended to provide MassCAN Curriculum Task Force Members with baseline resources 
in the form of briefly annotated references to documents, reports, websites, and other publications in order to 
support their work on the Task Force. 

A Model Curriculum for K–12 Computer Science: Final Report of the ACM K–12 Task Force 
Curriculum Committee. Second Edition
This report defines a framework for K–12 computer science topics, suggests the steps needed to enable 
wide implementation of this framework, and encourages broad discussion of the ideas posed. The framework 
outlines what roughly equates to four half-year courses, organized into four levels:

• Level I: Foundations of Computer Science (all students)

• Level II: Computer Science in the Modern World (all students)

• Level III: Computer Science as Analysis and Design (students with special interests)

• Level IV: Topics in Computer Science (students with special interests)

Many of the levels can be taught as modules, integrated into existing science and mathematics curriculum 
units. For each level, the report provides general descriptions of topics, goals, and activities. The report also 
addresses implementation challenges and provides a selected list of sample activities. (Accessed September 
26, 2013)

• ACM K–12 Task Force Curriculum Committee. (2006). A Model Curriculum for K–12 Computer Science: 
Final Report of the ACM K–12 Task Force Curriculum Committee. Second Edition. New York, NY: CSTA. 
Retrieved from http://csta.acm.org/Curriculum/sub/CurrFiles/K-12ModelCurr2ndEd.pdf

A Model Curriculum for K–12 Computer Science: Level 2 Objectives and Outlines
The CSTA Model Curriculum for K–12 Computer Science identifies 14 topics appropriate for Level 2—
principles of computer organization, problem solving, basic components of computer networks, Internet 
concepts, hierarchy and abstraction, connections between mathematics and computer science, models of 
intelligent behavior, problem-solving in a modern world, ethical issues, careers in computing, programming 
languages, Web design, multimedia, and applications—and lists objectives, suggested assessment venues, and 
a detailed outline of foci and activities for each topic. The curriculum spirals, introducing concepts repeatedly 
and at a higher level each time. (Accessed September 26, 2013)

• CSTA Curriculum Committee. (2004, updated 2006). A Model Curriculum for K–12 Computer Science: 
Level 2 Objectives and Outlines. New York, NY: Author. Retrieved from http://csta.acm.org/Curriculum/
sub/CurrFiles/L2-Objectives-and-Outlines.pdf

Alice
Alice is an innovative 3D programming environment that makes it easy to create animated stories, games, or 
videos to share on the Web. Freely available for download, Alice introduces young students to fundamental 
programming concepts. By dragging and dropping tiles that correspond to standard statements in a 
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programming language, such as Java, C++, or C#, students manipulate the objects in their virtual world and 
gain experience with all the programming constructs typically taught in an introductory programming course. 
Alice was originally developed at Carnegie Mellon in 1997 by a team overseen by the late Randy Pausch and 
today is used by many educational institutions. (Accessed September 26, 2013)

• Alice.org [Website]. (n.d.). Retrieved from http://www.alice.org/index.php 

• Instructional Materials. (n.d.). Alice.org. Retrieved from http://www.alice.org/index.php?page=instructional_
materials/instructional_materials

• Introduction to Programming with Alice 3 and Java. (n.d.). Alice.org. Retrieved from http://www.alice.
org/3.1/materials_introduction.php 

Bootstrap
Bootstrap, created by Emmanuel Schanzer, a doctoral candidate at the Harvard Graduate School of Education, 
is a free curriculum that teaches algebraic and geometric concepts through programming video games. 
Intended for students ages 12–16, Bootstrap builds students’ excitement and confidence while also showing 
how algebra can create something cool. The flexible 20–25-hour curriculum is aligned with the Common Core 
standards for algebra and can be integrated into a variety of classroom and after-school settings. WeScheme 
provides the Web-based programming environment, using the programming languages Scheme and Racket. 
(Accessed September 26, 2013)

• Bootstrap [Website]. (n.d.). Retrieved from http://www.bootstrapworld.org

• Materials. (n.d.). Bootstrap. Retrieved from http://www.bootstrapworld.org/materials/Spring2014/ 

• WeScheme [Website]. (n.d.). Retrieved from http://www.wescheme.org 

Code.org
Led by founder Hadi Partovi, Code.org “is a non-profit dedicated to growing computer science education by 
making it available in more schools, and increasing participation by women and underrepresented students 
of color” (“About Us,” ¶ 1). The organization believes that every student “should have the opportunity to learn 
computer programming” and that “computer science should be part of the core curriculum in education, 
alongside other science, technology, engineering, and mathematics (STEM) courses, such as biology, physics, 
chemistry and algebra” (“About Us,” ¶ 1). (Accessed October 21, 2013)

The “Teach” webpage at Code.org lists upcoming events and provides links to tutorials, curricula, software 
platforms, and ongoing projects to help bring computer science into classrooms. (Accessed October 2, 2013)

• Code.org [Website]. (n.d.). Retrieved from http://code.org 

• Teach. (n.d.). Code.org. Retrieved from http://www.code.org/teach 

Computer Science: Principles 
Recognizing the declining enrollment in computer science, the College Board and National Science Foundation 
are developing a curriculum “for a new Advanced Placement Program® [AP®] course that would fill a critical 
gap as an adjunct to the existing AP Computer Science A course” (CollegeBoard, “Background and Rationale,” 
¶ 3). Intended to broaden participation in computing and computer science, AP Computer Science: Principles 
is scheduled to launch in the academic year 2016–17. The course “will introduce students to programming but 
will also give them an understanding of the fundamental concepts of computing, its breadth of application and 
its potential for transforming the world we live in” (CollegeBoard, “Background and Rationale,” ¶ 3). The first 
exam for this new course is scheduled for May 2017. (Accessed September 26, 2013)
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• CollegeBoard. (n.d.). New Course and Exam—AP® Computer Science: Principles to Launch in Academic 
Year 2016–17. Retrieved from http://www.collegeboard.com/html/computerscience/

• CS Principles [Website]. Retrieved from http://www.csprinciples.org 

The Engaging Computing Group @ UML
Led by Professor Fred Martin of the University of Massachusetts–Lowell, the grant-supported projects 
within the Engaging Computing Group develop “new technologies to enable learners—youth, teachers, 
undergraduates, and others—[to] be creative in science, engineering, and computing” and study “how these 
technologies improve learning” (¶ 1). Activities and research studies include inquiry-rich science projects, 
artbotics (art through programming), Android apps, handheld robotics, and laser-cutter production systems. 
Many projects involve learning through ultra-rapid prototyping (fast feedback from seeing ideas in action). 
(Accessed September 26, 2013)

• The Engaging Computing Group @ UML. (n.d.). Retrieved from http://www.cs.uml.edu/ecg/

Exploring Computer Science
The NSF-supported Exploring Computer Science curriculum, developed by Joanna Goode (University of 
Oregon) and Gail Chapman (University of California, Los Angeles), addresses a broad spectrum of computer 
science topics: human-computer interaction, problem-solving, Web design, an introduction to programming, 
computing and data analysis, and robotics. These topics intertwine with the broad theme of technology as 
a creative tool for solving real-world problems. Intended for middle and high school students and teachers, 
Exploring Computer Science provides robust support in technical areas (curriculum, professional development, 
and counselor education), belief systems (stereotypes about what students can do), and policy realms with the 
ultimate hope of addressing larger questions of racial and class inequity in computer science. 

• ECS: Exploring Computer Science [Website]. (n.d.). Retrieved from http://www.exploringcs.org/

• Curriculum. (n.d.). ECS: Exploring Computer Science. Retrieved from http://www.exploringcs.org/curriculum 

LEGO MINDSTORMS
LEGO MINDSTORMS enables students to build robots from LEGO blocks and electronic components. A 
starter robotics set includes interactive servo motors, ultrasonic sensors, sound and light sensors, and touch 
sensors. In addition, a programmable brick within each robot stores programs that children develop using the 
graphical LEGO MINDSTORM programming language. Education sets include a manual and step-by-step 
instructions for a small number of projects. (Accessed September 26, 2013)

• 8+ LEGO MINDSTORMS Education [Website]. (n.d.). Retrieved from http://education.lego.com/en-us/
preschool-and-school/upper-primary/8plus-mindstorms-education 

Mobilize: Mobilizing for Innovative Computer Science Teaching and Learning
Funded by the National Science Foundation, this computer science equity project builds on children’s 
fascination with mobile technology. Using an innovative method of data collection and analysis, teenagers 
deploy mobile phones to collect and interpret data about issues important to them. Mobilize develops hands-
on, inquiry-based curricular units and teacher professional development for computer science, mathematics, 
and science high school classes, especially in underserved communities. The core partners are the UCLA 
Graduate School of Education and Information Studies (Center X, a co-creator of Exploring Computer 
Science), the UCLA Center for Embedded Networked Sensing, the Los Angeles Unified School District, and 
the Computer Science Teachers Association. (Accessed September 26, 2013)

• Mobilize [Website]. (n.d.). Retrieved from http://www.mobilizingcs.org/
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New Mexico Computer Science for All
Supported by a grant from the National Science Foundation and led by Irene Lee, New Mexico Computer 
Science for All “prepares middle and high school STEM teachers to be future CS teachers. It offers a novel, 
interdisciplinary approach that uses modeling and simulation as the basis for teaching CS Principles. Teachers 
first take the modeling and simulation version of CS Principles and then implement it as a dual credit course 
for their students” (¶ 1). Using a flipped-classroom methodology, the project provides support for teachers 
through classroom instruction in content, pedagogy, and recruitment techniques as well weekly lab sessions 
led by mentoring teachers. (Accessed October 21, 2013)

• New Mexico Computer Science for All at a Glance [Website]. (n.d.). Retrieved from http://cs4all.org/node/about 

Opinion: Learning to Code Isn’t Enough
Grover, a computer scientist, educator, and doctoral candidate at Stanford University, maintains that a variety of 
tools and learning venues with “low floor, high ceiling” philosophies bring coding within reach of many students 
today, but these engaging tools do not guarantee that children think deeply about using computers to solve 
problems. Achieving that goal “requires employing pedagogies and curricula that engage intentional thinking 
around solutions BEFORE any coding happens . . . if these efforts are to be in service of ‘CS Education’ 
in K–12, and aim to build a national workforce that can problem solve with computers (even if they’re not 
computer scientists)” (¶ 18). The goal, she argues, is not simply to teach coding but rather to teach how coding 
is a means to worthy ends in disciplines beyond computer science. (Accessed September 26, 2013)

• Grover, S. (2013, May 28). Opinion: Learning to Code Isn’t Enough. EdSurge Guide: Teaching Kids to Code. 
Retrieved from https://www.edsurge.com/n/2013-05-28-opinion-learning-to-code-isn-t-enough

Opinion: Stars and Kisses for Khan Academy’s CompSci Program 
At the Khan Academy Computer Science (CS) platform, students can do the following:

• Watch code (using the Processing language) while they listen to accompanying audio narration

• View the code and its graphical output interactively, in the same window

• Pause audio playback to experiment with the code and see the effect of the changes on the graphical output 

• Share their creations. 

Bader-Natal, a Learning Architect at the Minerva Project, describes Studio Sketchpad, an alternative website 
of his own creation that allows students to sketch Processing code on a Web canvas. He suggests that 
Sketchpad has three virtues that might improve Khan Academy/CS: Anyone can record sketchcasts; sketches 
are collaborative; and viewer comments and questions are time-coded. (Accessed September 26, 2013)

• Bader-Natal, A. (2012, August 21). Opinion: Stars and Kisses for Khan Academy’s CompSci Program. 
EdSurge Guide: Teaching Kids to Code. Retrieved from https://www.edsurge.com/n/point-of-view-stars-
and-kisses-for-khan-academy-s-compsci-program

Principled Assessment of Computational Thinking (PACT)
In response to the national need for more computer scientists, the National Science Foundation-funded Into 
the Loop computer science equity project is developing Exploring Computer Science (ECS), “an engaging and 
relevant introduction to computer science curriculum. SRI, in the Principled Assessment of Computational 
Thinking (PACT) project, is developing ways to assess the computational thinking practices—the big ideas 
that underlie the computer science discipline—that students acquire in the ECS curriculum” (¶ 2). (Accessed 
September 26, 2013)
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• SRI International. (n.d.). Principled Assessment of Computational Thinking (PACT). Retrieved from http://
www.sri.com/work/projects/principled-assessment-computational-thinking-pact

Principled Assessment of Computational Thinking: Mapping 
Draft versions of Exploring Computer Science mapping resources are available for download. See, in particular, 
Mapping by unit objectives to CSTA standards. (Accessed October 21, 2013)

• Center for Technology in Learning. (2012–2013). Mappings. Principled Assessment of Computational 
Thinking. Retrieved from http://pact.sri.com/?page_id=1380

Scratch—Imagine, Program, Share
Developed under the direction of Mitch Resnick at the MIT Media Lab, Scratch is a simple, elegant, graphical 
programming language that students ages 8–16 can use to create animated art, multimedia presentations, 
stories, and games. Puzzle-style pieces represent programming primitives such as forever and if. These pieces 
fit together only in syntactically correct ways, making it easy for children to assemble statements that control 
the actions, colors, size, sound, and motion of sprites (objects). Scratch’s ease of use frees teachers to focus 
on higher-level, computational thinking skills, including divide/conquer/glue problem solving, abstraction, and 
modularity, rather than the mechanics of writing code. (Accessed September 26, 2013)

• Scratch [Website]. (n.d.). Retrieved from http://scratch.mit.edu/ 

• ScratchEd [Website]. (n.d.). Retrieved from http://scratched.media.mit.edu 

Shodor: A National Resource for Computational Science Education 
Shodor provides students and educators with materials and instruction relating to computational science 
(scientific, interactive computing). Its many projects include Interactivate, Web-based explorations into algebra, 
geometry, and logic embedded in thoughtful curricular materials; SUCCEED, a workshop-based STEM 
curriculum; access for students to high-performance computing resources; and a STEM resource portal. 
Shodor also “offers workshops, apprenticeships and internships for youth and teens to build excitement for 
science, technology, engineering, and mathematics (STEM) through . . . hands-on and computer-enhanced 
activities, giving them the experience they will need to pursue a technology-intensive career path” (Shodor 
Mentor Center, “About,” ¶ 3). (Accessed September 26, 2013)

• Shodor [Website]. (n.d.). Retrieved from http://www.shodor.org

• Interactivate [Website]. (n.d.). Retrieved from http://www.shodor.org/interactivate/

• Shodor Mentor Center [Website]. (n.d.). Retrieved from http://www.shodor.org/mentorcenter/about/

Tynker
Borrowing heavily from Scratch, Tynker presents a similar graphical programming language intended for 
students in grades 3–8. Tynker includes additional blocks (for example, gravity blocks); each lesson also 
provides a project tutorial to teach new concepts and a hands-on assignment for students to do themselves. 
Its paid version includes automatic assessments, a student scorecard, submission, and grading. (Accessed 
September 26, 2013) 

• Tynker [Website]. (n.d.). Retrieved from http://www.tynker.com/ 

• Tynker for Schools. (n.d.). Retrieved from http://www.tynker.com/school/
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Computer Science Professional Development

This Resource Brief is intended to provide MassCAN Professional Development Task Force Members with 
baseline resources in the form of briefly annotated references to documents, reports, websites, and other 
publications in order to support their work on the Task Force. 

Black Girls Code: Imagine. Build. Create. 
Through workshops and after-school programs, BlackGirlsCode introduces computer coding lessons to girls 
ages 7–17 from underrepresented communities. Courses cover programming in languages such as Scratch or 
Ruby on Rails and a wide variety of applications, from websites to robots to mobile apps. Founded by electrical 
engineer Kimberly Bryant in 2011, “BlackGirlsCode has set out to prove to the world that girls of every color 
have the skills to become the programmers of tomorrow” (“What We Do,” ¶ 1). (Accessed September 27, 2013)

• BlackGirlsCode.com [Website]. (n.d.). Retrieved from http://www.blackgirlscode.com/

Building an Operating System for Computer Science Education. Landscape Study: What Is 
the Current State of High School Computer Science Professional Development? 
From a survey of 76 professional development (PD) opportunities in computer science for high school 
teachers, this study aggregates the characteristics of the most effective PD programs. The authors found 
that PD providers should work cooperatively with districts and schools (instead of developing programs 
independently); focus on small, homogeneous groups of teachers; choose an audience with self-identified 
interest in the topic; deliver training over long periods of time; tie disciplinary and pedagogical content directly 
to teachers’ instructional goals, curricular frameworks, and/or courses; and include time for reflection and 
small-group work. (Accessed September 27, 2013)

• CEMSE, Urban Education Institute, & University of Chicago. (2012). Building an Operating System for 
Computer Science Education. Landscape Study: What Is the Current State of High School Computer 
Science Professional Development? Retrieved from http://d30clwvkkpiyjx.cloudfront.net/landscape_
study/LandscapeStudy_WrittenReport.pdf

Computer Science Teachers Association (CSTA): Major Research Reports 
From the CSTA webpage, you can access several valuable research reports. Computational Thinking and 
Women in Computer Science argues that computational thinking can be introduced to children at young ages 
and that doing so may encourage women to participate more actively. 21st Century Computing Education 
for South Carolina provides a thought-provoking analysis and a comprehensive action plan to address the 
preparation of students for 21st century jobs. If You Build Teachers, Will Students Come? “explores the 
ways that high school computer science teachers can act as change agents to broaden the participation in 
computing for historically underrepresented students” (p. 65). Additional reports are also available. (Accessed 
October 21, 2013)

• CSTA: Computer Science Teachers Association [Website]. (n.d.). Retrieved from http://csta.acm.org/
Research/sub/MajorResearch.html 

• Prottsman, C. L. L. (2011, June). Computational Thinking and Women in Computer Science. Retrieved from 
http://csta.acm.org/Research/sub/Projects/ResearchFiles/Prottsman_Thesis.pdf 
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• The Computing Competitiveness Council. (2007, Summer). 21st Century Computing Education for South 
Carolina: Recommendations for Change. Retrieved from http://csta.acm.org/Research/sub/Projects/
ResearchFiles/CCCProposal.pdf 

• Goode, J. (2007). If You Build Teachers, Will Students Come? The Role of Teachers in Broadening 
Computer Science Learning for Urban Youth. Journal of Educational Computing Research, 36(1), 65–88. 
Retrieved from http://csta.acm.org/Research/sub/Projects/ResearchFiles/If_You_Build_Teachers.pdf 

Federal Science, Technology, Engineering, and Mathematics (STEM) Education Plan. 5-Year 
Strategic Plan
The Obama administration produced this strategic plan with the goal of creating a robust, well-trained 
workforce whose innovations in STEM disciplines could transform health care, national security, domestic 
energy, and other critical industries. The plan coordinates efforts across major agencies, articulating five 
priority STEM education investment areas and providing implementation plans for each. (Accessed October 
21, 2013)

• National Science and Technology Council. (2013, May 31). Federal Science, Technology, Engineering, and 
Mathematics (STEM) Education Plan. 5-Year Strategic Plan. Retrieved from http://www.whitehouse.gov/
sites/default/files/microsites/ostp/stem_stratplan_2013.pdf

Mobilize: Mobilizing for Innovative Computer Science Teaching and Learning
Funded by the National Science Foundation, this computer science equity project builds on children’s 
fascination with mobile technology. Using an innovative method of data collection and analysis, teenagers 
deploy mobile phones to collect and interpret data about issues important to them. Mobilize develops hands-
on, inquiry-based curricular units and teacher professional development for computer science, mathematics, 
and science high school classes, especially in underserved communities. The core partners are the UCLA 
Graduate School of Education and Information Studies (Center X, a co-creator of Exploring Computer 
Science), the UCLA Center for Embedded Networked Sensing, the Los Angeles Unified School District, and 
the Computer Science Teachers Association. (Accessed September 26, 2013)

• Mobilize [Website]. (n.d.). Retrieved from http://www.mobilizingcs.org/

Opinion: Stars and Kisses for Khan Academy’s CompSci Program 
At the Khan Academy Computer Science (CS) platform, students can do the following:

• Watch code (using the Processing language) while they listen to accompanying audio narration

• View the code and its graphical output interactively, in the same window

• Pause audio playback to experiment with the code and see the effect of the changes on the graphical 
output 

• Share their creations 

Bader-Natal, a Learning Architect at the Minerva Project, describes Studio Sketchpad, an alternative website 
of his own creation that allows students to sketch Processing code on a Web canvas. He suggests that 
Sketchpad has three virtues that might improve Khan Academy/CS: Anyone can record sketchcasts; sketches 
are collaborative; and viewer comments and questions are time-coded. (Accessed September 26, 2013)

• Bader-Natal, A. (2012, August 21). Opinion: Stars and Kisses for Khan Academy’s CompSci Program. 
EdSurge Guides: Teaching Kids to Code. Retrieved from https://www.edsurge.com/n/point-of-view-stars-
and-kisses-for-khan-academy-s-compsci-program 
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