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Course Overview

Goals

Exploring Computer Sciensedesigned to introduce students to the breadth of the field of computer science
through an exploration of engaging and accessible topics. Rather than fothsiagtire course on learning
particular software tools or programming languages, the course is designed to focus on the conceptual ideas of
computing and help students understand why certain tools or languages might be utilized to solve particular
problenms. The goal dExploring Computer Scienisgo develop in students the computational practices of
algorithm development, problem solving and programming within the context of problems that are relevant to
GKS ftA@Sa 2F (2RI & QdeidtraddeRdSy/topisisuch asdareBayelddsigns limitstof I £ & 2
computers, and societal and ethical issues.

This course was originally developed for students in the Los Angeles Unified School District in an effort to
broaden participation in computing distrigtide, particularly for girls and students of color. After initial success
in Los Angeles, several other districts and states have formally developed-sicstaot-university partnerships

to bring Exploring Computer Scienoeurse to their local high Bools. Reaching historically underrepresented
students continues to be a major emphasis of this course.

Standards

TheExploring Computer Scienoarriculum was developed around a framework of both computer science
content and computational practice. Thigmbination of both content and practices provides students with a
sense of what computer scientists do. ECS has been mapped onto leading learning standards nationwide.
Crosswalks of these mappings are available for Next Generation Science and Engidtsritards, Common
CoreStateStandards, International Society for Technology Educ&i@amdards, Computer Science Teachers
AssociatiorSlandards, CAate Sandards inMathematics andEnglishLanguageArts, lllinoisLearning &ndards
in Mathematics andEnglishLanguageArts, California Career Technology Educat@ndards, and lllinois Career
Technology EducaticBandards. These mapping documents can be found on the SRI International website
here: http://pact.sri.cony.

Prerequisites

It is recommended that students have completed an Algebra course prior to enrolling. In California, this course
is considered a college preparatory elective by the University of California Office of the President. Thus, the
course shoulgbrovide a rigorous, but accessible, introduction to computer science. No previous computer
science course is required to take this course.

Hardware

An ideal laboratory environment for this course would include a classroom with tables, chairs, and canmputer

that are conducive to grourork. While it is also ideal to have one computer for each student in the class, the
collaborative nature of this class allows for-4 8tudentcomputer ratio if fewer computers are available. These

computers can be eitheévlacintosh or PC depending on availability. A networked system makes installation of
software easier for the teacher.

Exploring Computer Science 5
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Software

Each computer in the classroom should have a web browser installed that allows students to perform searches
and make use of a viety of websites and Internet tools. Teachers will need to download and install the Scratch

programming language availablelgtp://www.scratch.mit.edu Please note that websitéRLsncluded in this
version maychange over time.

Exploring Computer Science 6
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The Instructional Philosophy oExploring Computer Science

TheExploring Computer Scienoeurse is more than a curriculugit is a course that is shaped by four

intertwined elements: curricular materials, professional developmergeasments (forthcoming), and local

L2 f A08 &dzlIR2 NI G2 SyadaNBE (GKS O02dz2NES aO2dzyiaé Ay (KS
course forwards a new orientation to computer science classropore shaped with an interweaving of
learningfoundational computer science concepts while developing the computational practices that support an
inquiry approach to solving problems and creating artifacts. For this reason, teacher participation in Exploring
Computer Science professional developmisn necessary condition in offering an ECS course.

Curricular Approach

Exploring Computer Scieneaches the creative, collaborative, interdisciplinary, and probtving nature of
computing with instructional materialhat feature an inquirybased aproach to learning and teaching. As part
of this course, students will delve into real world computing problems that are culteneddyant and address
social and ethical issues while delivering foundational computer science knowledge to studenentStuid
engage in several idepth projects to demonstrate the reaorld applications of computing.

This curriculum builds off of learning theories that view learning as a social and cultural process that does not

only occur in a vacuum at school; that students bring to school bodies of knowledge from their lives,

culture,and communities.. dzA f RAy 3 FNBY aiddzZRSydaQ LINAR2N) (y2¢f SR3ISS
the social and ethical knowledge of computetated problems will resuih a more active curriculumiEach unit
O2yySOGa aGdRRSyiGaQ AyTF2NNIE (1y2¢6f SRIAST (SOKy2t23& a
F2dzy RIGA2yE (SySia 2F O02YLJziSNI a0ASyOSo {GdzRSyida ¢
practicé Ay (GKS OflFaaNB2yY gKSNBE (KSe& gAff 0S AYUNRRdAzOSF
scientists. Furthermore, the interdisciplinary nature of computing allows for the incorporation of subjedter

topics across disciplines into the commgicurriculum.

Concrete Instructional Strategies

There are several concrete instructional strategies that are included in each unit to implement this culturally
relevant, inquirybased vision.

1 Each unit begins with a description of the topic, an expliamadf the importance of this topic, possible
social applications of this topic, and objectives for the unit.

1 Units typicallybegin witha kinesthetic activity to get students involved in the unit topic. Students are
more engaged when they go beyond seark to gain familiarity with the scope of a topic. Acting out
computing concepts is one way to have students actively engaged in the curriculum.

1 In most units, the final unit project is presented at the beginning of the unit so students understand
what type of project they will engage in at the end of the unit. Daily assignments help scaffold their
knowledge towards gaining the knowledge needed to complete a particular project. The final project
represents a culmination of their new knowledge and [ideg an opportunity to expand their
understandings to a particular socialiglevant problem.

Exploring Computer Science 7
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1 Computing terms and definitions are explicit and part of the instruction. The curriculum avoids
unnecessary jarggmvhich might distract from learning of theitical content. Students have
opportunities to use writing to reinforce the literacy component behind these computing terms and
definitions.

1 C2dzyRFGA2Yy It O2YLiziAy3 GRIDBIOE2 I NBe @ 25§ EOFBRA (Rl @
mobile phones, social networks, blogs, Internet browsing, etc.

1 Realworld problems are presented in the context of sockiievant issues impacting urban
communities (housing, safety, poverty, health care, access to equal rights, educational opportunities,
improvingsocial services, translation services, transportation, etc.)

1 Students have opportunities to work on problems that they help define and can individuakze
selecting their own content for websites; creating original, not-pceipted, problerssolving stategies,
etc.

91 Activities are designed to encourage students to work in a variety of collaborative settings including
elbow partners, peeprogramming, and group research projects. This collaboration encourages
conversations around computing topics.

9 Studerns will experience a variety of ways to communicate their answeasademic writing, journal
entries, writing a letter to a friend or companion, using presentation software, developing graphics or
animation, storyboarding, listing algorithms, drawing ilhagbns, oral presentations, etc.

1 Units incorporate examples of careers in computing as they arise in the curriculum. Students will be
given hypothetical opportunities to act as a professional to take on the behavior and skills to solve a
given problem.

9 Although using technology is a core component of this curriculum, using computers is not necessarily
embedded in the curriculum on a daily basis.

All of these strategies contribute to developing the probieptving skills and computational practices thet a
emphasized throughout the course.

It is important to note that each unit focuses on different instructional strategies; this is purposeful. In some
cases, it is because the particular subject matter lends itself more successfully to a particulastssegfes,

but this was also done to highlight the wide variety of possible strategies that can be used effectively in teaching
this course. We encourage teachers to experiment by trying strategies that work well for them in a variety of
different places in the curriculum. Journal responses and blog entries can be used by students to communicate
about their work in any of the units. Peer reviews, gallery walks, jigsawsplaje and collaborative groups of
varying sizes can be used for activities tighout the course. There are many other possibilities to consider.

Pedagogy and Professional Development

The lessons in ECS forward a pedagogical approach that is aligned with what we know about most effective
teaching approaches. In h2b07book, Powerfil Learning: What we Know About Teaching for Understanding

Exploring Computer Science 8
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Linda DarlingHammond notes that studies across different content areas find effective teachers support the
process of meaningful learning by:

9 Creatingambitious and meaningful taskkat reflecthow knowledge is used in the field;

1 Engaging students ictive learningso that they apply and test what they know;

fDrawingD2 yy SOl A2y a (2 adiaduRé&peieadd®s;, LINA2N) (y2¢6f SRS

9 Diagnosing student understanding in ordersicaffold the learning prassstep by step;

1 Assessing student learning continuouetyl adapting teaching to student needs;

9 Providingclear standardsconstantfeedback and opportunities for work;

9 Encouragingtrategic and metacognitive thinkingo that students can learn to dvate and guide their
own teaching (p. 5).

Because this view of active knowledge runs counter to traditional concepts of teaching as delivery, professional
development support is key to building the instructional strategies and dispositions needed dtvefieteach

this course. The twyear ECS professional development format provides an intensive and focused learning
experience for teachers to develop the pedagogical content knowledge to successfully engage all students in the
learning materials. Therpfessional development model also encourages teachers to take on the role of

reflective practitioners so they can examine how their pedagogy influences student learning, particularly for
historically underrepresented groups.

Assessment

With the exceptiorof the final projects, there are no specific assessments listed in the lesson plans. There are
Ffaz2 OSNE FS¢6 ALISOATAO aK2YSg2NJ ¢ FaaradyySyidao 5AF
and student schedules make it difficult to gaube best combination of assessment tools to use in a particular
environment. Teachers are encouraged to determine which class activities might lend themselves to some
research outside of class and which might make useful assessments. Currently Rlidntdris developing

unit assessment tools as well as summative assessments. These assessments are expected to be available
during the 20142015 school year; check PACT website for updat#s://pact.sri.com

Exploring Computer Science 9
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Overviewof the Instructional Materials

The pages that follow contain the core of the materials teachers will need in order to plan andaegalohing
Computer Sciencél he materials begin with the unifying themes and practices that are woven throughout the
course followed by a Scope and Sequence chart that details the various topics included in the course, along with
the unit in the course where each is introduced and reinforced. Teachers should continue to refer back to
previous units where appropriate. Fexample, Unit 3 builds on many of the Unit 1 concepts by taking students
from discussing and viewing websites to actually using and developing them. The approximate time allotment
noted in the chart includes all activities from introduction through agadion.

Following the Scope and Sequence is an overview of each unit that includes the unit description and overall
objectives of the unit. There is also a table that indicates the topics for each instructional day of the course.

Daily lesson plans wittletailed student activities and teaching strategies for eachataythe final component
of the instructional materials Each lesson has been built on arbfute class period. In schools where class
periods are shorter or longer (or on varying blockestiies) adjustments will need to be made; such
adjustments may include combining lessons (for longer class periods) or assigning parts of the lesson for
homework (for shorter class periods).

An attempt was made to provide enough detail to the teachingteggi@s sections to give teachers clear
guidance as to the activities involved and the types of questions that might need to be asked to prompt
discussion. At the same time, an effort was made not to be prescriptive. As noted on the previous page,
strateges such as journaling and collaborative work can and should be incorporated in as many lessons as
possible.

Each unit includes supplementary materials, a final project, and a sample rubric for the final project.

Fidelity to Course

The first four units ofhe course provide the necessary foundational framework of concepts and practices that
underlie further investigation into computer science topics. For this reason, it is necessary to teach the full four
units in sequence before launching into extensiopits or deviating from the curriculum. Additional units to be
substituted forthe Unit 5and6 application units will be posted on the ECS website if they meet curricular
guidelines.For more information about these guidelines please Isip://www.exploringcs.org/curriculum

Exploring Computer Science 10
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Unifying Themes and Practices

The individual lessons in this course were developed to reinforce the unifying themes and support the use of the
computational practices that we expestudents to employ.

The three themes are
1 The creative nature of computing
1 Technology as a tool for solving problems
1 The relevance of computer science and its impact on society

There are many technological tools that enable people to explore conceptsraate exciting and personally
relevant artifacts that impact society. In this course, programming is used as one of the tools, but not the only
tool. Students are asked to be creative in designing and implementing solutions as they translate ideas into
tangible forms. As students actively create, they will also discuss the broader implications of computing
technologies.

Throughout the course students will gain experience in employing th@dimg computational practices:

Analyze the effects of develagents in computing

Design and implement creative solutions and artifacts

Apply abstractions and models

Analyze their computational work and the work of others
Communicatecomputationalthought processs, proceduresand resultdo others
1 Collaborate withpeers on computing activities

= =4 =4 =4 =4

As students design and implement solutions using abstractions and models, they will analyze the processes they
and their peers use to arrive at solutions, study the effects of their creations and learn how computing concepts
connect explicitly and implicitly to other disciplines. Students will learn about the collaborative nature of
computer science by working in teams and communicate the results of their work in writing and orally

supported by graphs, visualizations and conapional analysis

Exploring Computer Science 11
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Topic

Focus

HCI

PS

WEB

PR

DA

ROB

1. Computers and the internet (~2
weeks)

1. Hardware components

2. Software components

3. Interaction of components

A0

4. Selection of apprriate
components

5. Search engine fundamentals

6. Collaborative tools

7. Evaluating wekites

8. Security on the Internet

|01 D

2. Modsds of intelligent behavior
(~2 week}

1. What is intelligence?

2. Computers vs. humans

3. Algorithms and abstraction (~6
weeks)

1.Understanding the problem

A\

x|

>0

>

2. Exploring problemsproblem
solving heuristics and strategies

Py

>

>

3. Design creation and representatior,

4. Problem data

5. Solution accuracy

6. Designe-evaluation and
refinement

pu PPyl

|0 0|0

>\ > > >

>|> > >

7. Decompose¢he complex

8. Communicate results

pelpy)

9. Algorithm efficiency

|00

10. Computationally intasive
problems

|0 |> | >

Uil P

11. Unsolvable problem for a
computer

Py

Py

12. Computationally hard problems.

4. Connections between
mathematics and computer
science (~2 weeks)

1. Logic

> |0

>0

2. Binary number system

3. Basic Ss

4. Concepts ofunctions

5. De Morgan'saws

6. Graphs

pu PP VP

>\ > > | >

> (> > | >

5. Creating computational artifact
(Web pages, programs, and
robots) (~14 weeks)

1. Break a problem statement into
specific requirements

Py,

2. Design a solution to a problem

R.A

RA

3. Choose appropriate tools and
techniques

R,A

R,A

4. Code a solution from a design

R,A

R,A

Exploring Computer Science
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5. Tes$ a solution to identify errors I R R A A

6. Refine solution I R R A A

7. Documentation and justification | R R A A
6. Data and information (~7 1. Representation and storage I R R A
weeks)

2. Methods for collection and I R A

generation

3. Patterns, trendsand discoveries I R A

4. Evaluation | R,A

5. Computational models I R A

6. Rapid testing I R,A
7.Societal impacts of computing | 1. Fostering innovation
(weave throughout)

2. Legal and ethical concerns

3. Privacy andyber security

4. Exploitation of infamation

5. Intellectual property

6. Limits on information access

7. Cultural influence

8. Equity, accesand power

9. Social and economic values
Exploring Computer Science 13
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Human Computer InteractiotJnit Overview

Ingtructional Day

Topic

Explore the concepts afomputerand computing

34 G 5 Y @ & ankd leadrréthe function athe parts of a personal computer
Learnthe terminology of hardwareomponentsnecessary for the
purchase of a home computer.

5-7 Explorethe world wide web and search engines. Experiment with a
variety of search techques, internet resources, andéfi 2.0,
applications. Evaluate websites.

89 Examine the implications of data on society and how computers are ug
for communications.

10 Tell astory with data

11-14 Explorehow computers are useds a tool for visualizing data, modeling
and design, andrt in the context of culturally situated design tools

15-16 Introduce the concept of a computer program as a set of instructions.

17-19 Explore the idea of inteljenca especialy as it relates to computers.

Explorewhatii. Y SI y & F2NJ | £ Ddcudivhethdr § 2
computers are intelligent or whether they only behave intelligently.

Problem Solving Unit Overview

Instructional Dy

Topic

1-2

Introduce data collection and problem solving.

3 Introduce the four steps of the problem solving process.

4-6 Apply the problem solving process. Use different strategies to plan an
carry out the plan to solve several problems.

7-9 Reinforce the four steps of the problems solving process

1012 Count in the binary number systef@onvert between binary and decima
numbers in the context of topics that are important to computer scienc

13-14 Introduce the linear and binary search algoritbm

15-16 Explore sorted and unsorted lists and various sorting algorithms.

17 Introduce minimal spanning trees and how graphs can be used to helg
solve problems.

18-21 Final projects and presentations

Exploring Computer Science
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Web Design Unit Overview

Instructional Day

Topic

1-2

Explore $sues of social responsibility in web use as well as the relative
merits of the influence of the web on society, personal lives, and
education.

34 Introduce the use of basic html

5 Introduce basic formatting in html.

6-7 Explore imagediting for the web using Photoshop or an image editor g
choice.

8-10 Introduce basic css.

11-13 Explore the concept of separating style from structure by keeping sep4
html and css files

14 Add hyperlinks to other websites

1516 Introduce a vaety of page layout styles.

17-19 Practicethe use of various design elements

20-21 Introduce severatlifferent enhancements for website design, including
web user interface elements combinidgvascripthtml, css, and
Photoshop, accordion menus, liglaband sliding images.

22-25 Final projects and gallery walk

Introduction to Programming Unit Overview

Instructional Day

Topic

1 Introduce the Scratch programming language, including the basic term
utilized in the language.

2-3 Practice using the Iséc features of Scratch in the context of creating a
simple program.

4 Create a dialogue between two sprites.

5-6 Introducethe methods of moving sprites in Scratch.

7-8 Practice the concept of event driven programming through the creatior
an alphabégame.

9 Introduce the concept of broadcasting via role play.

1013 Write Scratch storiesral present them to the class. Conduct peer

reviews

Exploring Computer Science
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14 Introduce theconcept of variable.

15 Introducethe concept of conditionals.

16-17 Introduce And, Or ath randomness.

18 Apply knowledge of conditionals to develop a Rock Paper Scissors pr(
in Scratch.

19 Build on previous programming concepts to create a timer.

20-23 Create a timing game in Scratch and present it to the class. Peer revig
are condicted.

24 Investigate two types of games that may provide ideas for the final
project.

25 Explain final project and the rubric for the final project.

26-28 Write Scratch programs for eithddy Community or Game project.
Conduct peer reviews

29 Compete final projects.

30 Presentations of final projects

Computing and Data Analyslidnit Overview

Instructional Day

Topic

1-3 Review how data can be usémt making a case/discovery. Explore pitfa
and challenges of putting together and managiagé sets of data.
Provide an overview of the final project.

4-5 Explore possible research questions for a selection of sample campaig
Validate compelling stories with research data.

6-7 Assign groups. Discuss group roles and responsibilities.s€hoo
campaigns and modes for data collection.

8 Data checkint Discuss issues that arise (aggregating data, etc.).

9-12 Create maps using the latitude and longitude of a location and then cr
maps from a file of data.

13 Create maps with student data dmelated data set.

14-16 Discuss bar plots, categorical and continuous data, mosaiglots as a
vehicle for comparing categorical data, and looking at trends in data.

17 Create bar plots and mosaic plots with student data and related data s

18-20 Review mean, median, minimum, maximum. Discuss various ways to

Exploring Computer Science
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subset data. Represent data with box plots and histograms.

21 Identify mean, median, minimum, maximum, create subsets, and crea
box plots and histograms with student data and related dagt

22-24 Use a variety of filters and queries to create subsets of text data. Crea
bar plots to graphically display the information.

25 Analyze text in student data and related data set.

26-27 Finalize data analysis for final project.

28-29 Devel@ website or Scratch program to present data analysis campaig

30 Final project presentations

RoboticsUnit Overview

Instructional Day

Topic

1 What is a robot? Identify the criteria that make an item a robot

2-3 Evaluate robot body designs and ate algorithms to control robot
behavior.

4 Set up LEGO® Mindstorms® NXT® Kkit.

5 Build robot base.

6-7 Introduce the features of NXTBricki KS a0 N} Ay ¢ 2F

8-9 Introduce the features of the Mindstorms NXT software.

10-13 Program the robot usig the Mindstorm Robot Educator Software
tutorials.

14 Introduce RoboCup real life robotic competition and write instructions {
tic-tac-toe.

15 RoboTieTacToe Tournament and introduction to RoboCupJunior Dang
Challenge.

16-18 Build, program, and psent a dancing robot.

19-23 Build program and present a rescue robot.

24-33 Final projects and presentations

Exploring Computer Science
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Topic Descriptions and Objectives

Unit 1: Human Computer Interactio® weeks)

Topics to be addressed:

9 Computers and the internet
1 Models d Intelligent Behavior
1 Societal impacts of computing

Topic Description:

In this unitstudents are ntroducedto the concepts of computer and computing while investigating the major
components otomputers and the suitability of these components for pauiiar applicationsStudents will

experiment with internet search techniques, explore a variety of websites and web applications and discuss

issues of privacy and securiftundamental notions of Human Computer Interaction (HCI) and ergonamngcs
introducSR® { GdzRSyGa oAttt €SIENYy GKFIG aAyaSttAaSyide YI OK?
applied to useful representations of informatipimcluding large data setStudents will learn the characteristics

that make certain tasks easy or diffit for computers, and how these differ from those that humans

characteristically find easy or difficult. Students will gain an apatien for the many waym whichcomputing

enabled innovatiorhave had an impaain society as well as for the many ifent fields in whib they are

used. Connections among social, economical and cultural contexts will be discussed.

Objectives:
The student will be able to:

1 Analyze the characteristics of hardware components to determine the applicatior
which theycan be used

1 Use appropriate tools and methods to execute Internet searches which yield
requested data

1 Bvaluate the results of web searches ahe reliability of information found on the

Internet.

1 Explain the differences between tasks that can aadnot be accomplished with a
computer.

1 Analyze the effects of computing on society within economic, sauial cultural
contexts

Communicate legal and ethical concerns raised by computing innovation.
Explain the implications of communication as datahexge.

=A =4
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Unit 2: Problem Solving (Weeks)

Topics to be addressed:

1 Algorithms and abstraction
1 Connections between Mathematics and Computer Science
1 Societal impacts of computing

Topic Description:

This unit provides students with opportunitiesbec2 YS & O2 Y LJdzi | G A 2 y | favarieyiof { S NA €
problem-solving techniques as th&yeate solutions to problems that are situated in a variety of contexts. The
range of contexts motivates the need for students to think abstractly and apply knowrithigs where

appropriate, but also create new algorithms. Analysis of various solutions and algorithms will highlight problems
that are not easily solved by computer and for which there are no known solufitns unit alsdocuses on the
connections betwen mathematics and computer science. Students will be introduceelixrted topics in

discrete mathematics includirgoolean logic, functiongraphsandthe binary number system. Students are
alsointroduced tosearching and sorting algorithms and graph

Objectives:
The student will be able to:

Name and explain the stepisey use in solving a problem

Solve a problem by applyirsgpropriate problemsolving techniques

Express a solution using standard design tools.

Determine if a given algohitn successfully solves a stated problem.

Create algorithms that meet specified objectives.

Explain the connections between binary numbers and computers

Summarize the behavior of an algorithm.

Compare the tradeoffs between different algorithms for s¢ythe same problem.
Explain the characteristics of problems that cannot be solved by an algorithm.

=4 =4 =4 -4 -4 -8 -8 a9
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Unit 3: Web Design (&eeks)

Topics to be addressed:

Web page design ancedelopment
Computers and the internet
Algorithms and abstraction
Societalinpacts of computing

= =4 =4 =4

Topic Description:

This section prepares students to take the role of a developer by expanding their knowlezlgerdghms,
abstraction and web page design amabplying it to the creation of b pages andocumentation for users ah
equipment.Students will explore issues of social responsibility in web use. Wildgarn to plan and code their
web pagesising a variety of techniqueshd checkheir sitesfor usability.Students learn t@reate useifriendly
websites. Students Wiapply fundamental notions of Human Computer Interaction (HCI) and ergonomics.

Objectives:
The student will be able to:

Create web pages to address specified objectives.

Create web pages with a practical, persoraaid/or societal purpose.

Select appopriate techniques when creating web pages.

Use abstraction to separate style from content in web page design and developn
Describe the use of a welte with appropriate documentation.

=A =4 =4 =8 =4
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Unit 4: Introduction to Programming (&veeks)

Topics tobe addressed:

Programming

Algorithms and abstractions

Connections between mathematics and computer science
Societal impacts of computing

= =4 =4 =4

Topic Description:

Students arentroduced to some basic issues associated with program design and development.
Sudents design algorithms arateateprogramming solutions to a vigty of computational problemasingan
iterative development process Scratch.Programming problemmcludemathematical and logical concepts
and a variety of programming constructs.

Objectives:
The student will be able to:

Use appropriate algorithms to solve a problem.

Design, ode, test, and execute a program that corresponds to a set of specificatic
Select appropriate programming structures.

Locate and correct errors in a pragn.

Explain how a particular program functions.

Justify the correctness of a program.

Create programs with practical, personahd/or societal intent.

= =4 =4 =8 =8 -4 =9
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Unit 5: Computing and Data Analys{§ weeks)

Topics to be addressed:

Data and information

Algorithms and abstraction

Connections between mathematics and computer science
Programming

Societal impacts of computing

=A =4 =4 =8 =4

Topic Description:

In this unit studentexplore how computing has facilitated new methods of managing and interpreting data.
Studentswill use computers to translate, process and visualize data in order to find patterns and test
hypotheses. Students will work with a variety of large data sets that illustrate how widespread access to data
and information facilitates identification of pbbems. Students will collect and generate their own data related
to local community issues and discuss appropriate methods for data collection and aggregation of data
necessary to support making a case or facilitating a discovery.

Objectives:
The student will be able to:

Describe the features of appropriate data sets for specific problems

Apply a variety of analysis techniques to large data sets.

Use computers to find patterns in data and test hypotheses about data.
Compare different analysis technigs and discuss the tradeoffs among them.
Justify conclusions drawn from data analysis.

=A =4 =8 =8 =4
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Unit 6: Robotics (Aveeks)

Topics to be addressed:

Robotics

Algorithms and abstraction

Connections between mathematics and computer science
Programming

Socieal impacts of computing

=A =4 =4 =8 =4

Topic Description:

This unit introduces robotics as an advanced application of computer sdiesitcean be used to solve problems

in a variety of settings from business to healthcare and how robotics enables innovation by aatpmat

processes that may be dangerous or otherwise problematic for hunttusients explore how to integrate

hardware and software in order to solve problems. Students will see the effect of software and hardware design
on the resulting product. Students Wapply previously learned topics to the study of robotics.

Objectives:
The student will be able to:

Identify the criteria that describe a robot and determine if something is a robot.
Match the actions of the robot to the corresponding parts of thegraom

Build, code, and test a robot that solves a stated problem

Explainvays in which different hardware designs affect the function of a machine
Describe the tradeoffamongmultiple ways to program a robot to achieve a goal.

=A =4 =8 -8 =4
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Thesocietal impats of computing should be woven throughout the course.
Topic Description:

Throughou the course, igplaced on how computing enables innovation in a variety of fields and the impacts
that those innovations have on society. Computing is situated wittdn@mic, social and cultural contexts and,
therefore, influences and is influenced by each of the3ée proliferation of computers and networks raises a
number of ethical issues. Technology has had Ipatsitive and negative impacts on human culture.dgfuts

will be able to identify ethical behavior amdlticulate both sides of ethical topics. Students study the
responsibilities of software users and software developers with respect to intellectual property rights, software
failures, and the piracy of fivare and other digital media. They are introduced to the concept of egmurce
software development and explore its implications. Students identify and describe careers in computing and
careers that employ computing.

Objectives:
The student will beable to:

Describe ways in which computing enables innovation.

Discuss the ways in which innovations enabled by computing affect communication

problem solving.

1 Analyze how computing influences and is influenced by the cultures for which they
desigred and the cultures in which they are used.

1 Analyze how social and economic values influence the design and development of

computing innovations.

Discuss issues of equity, access, and power in the context of computing resources.

Communicate the legal antdtal concerns raised by computational innovations.

Discuss privacy and security concerns related to computational innovations.

Explain positive and negative effects of technological innovammhuman culture.

T
1

= =4 =4 =4
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Introduction
Computers and other computing technology have become an integral part of our society. Because of that it is

easy to forget that not every student will come to this course with the same backdrand skills. For many
students this course will be the first opportunity they have to become facile with using the keyboard and
navigating the internet.

The topics in this unit are designed to allow all students to gain familiarity with computers emliiog in the
context of activities that give students an opportunttywork at their own pace, collaborata groups where

they can learn from each other and generalbin an overview of the many and varied ways in which computers
and computing are usk

The unit is divided into three main sections.

1 Exploring the concepts of computer and computing by investigating computer hardware components
and a variety of internet resourcébays 17)

1 Exploring the use of computers irvariety of circumstances arfields (Days-83)

1 The computeas a machine that needs to be provided specific instruct{®rays 1419)

The goal is for all students in the class to reach a level of comfort in using the computer and understand that the
computer is nhot magic The facthat for a computer to accomplish its tasks it needs to be given precise
instructions motivates the need for the problem solving techniques that will be addressed in Unit 2.

Specific topics for each instructional day are listed in the overview charteonekt page.
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Daily Overview Chart

Instructional Day Topic
1-2 Explore the concepts afomputerand computing
34 G S Y @ & and led@réthe function othe parts of a personal computer

Learnthe terminology of hardwareomponentsnecessary for the
purchase of a home computer.

5-7 Explore the world wide web and search engines. Experiment with a
variety of search techniguemternet resourcesand Web 2.0,
applications Evaluate websites

89 Examine themplications of data on society armbw compuers are used
for communiations

10 Tella story with data

11-14 Explorehow computers are useds a tool forvisualizing datamodeling

and designandart in the context of culturally situated design tools

15-16 Introduce the concept of a comput@rogram as a set of instructions.

17-19 Explore the idea of intelligence especialy as it relates to computers.
Explorewhatii. Y SI ya& F2NJ I £ DidcuSKwhethgr (i 2
computers are intelligent or whether they only behave intelligently.
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Daily Lesson Plans

Instructional Dag. 1-2

Topic Description:What is a computern this lesson the concepts obmputerand computingare explored
through examples of each.

Objectives:
The student will be able to:

1 Explainand give examples dfie concepts ofcomputerand computing
Outline of the Lesson:

Journal Entry(10 minutes)

Exploring computer§0 minutes)

Classification of computing groupf) minutes)

Definition of the termscomputerand computing(10 minutes)
Demo of Computer Buying Reat Assignment (20 minutes)

= =4 =4 =4 =4

Student Activities

Complete journal etry.

Groups of students creatésts of their ideas of what a computer is.

Groups do presentations

Participate in discussion of classification groups and definition of computeraanguting.

=A =4 =4 =4

Teaching/Learning Strategies:

1 Journal Entry How many computers are in the rodm
0 Have studentsvrite responses to the question in their journals and then share the response
with their elbow partner.
0 Ask afew student pairs to share their resiges.
1 Exploring computers
0 Some students may have counted only the desktop computers in the room while others may
have recognized that there are other items that are computers as well.
o Divide students into groups of 3 or Ask the students taiscussadditional examples of
computers (or things containing computerdjavestudents write their examples on pe#s
and addthemto a large chart at the front of the room or have groups make a list on flipchart
paper and tape their list somewhere in the clagsro [Examples of computers include:
Macintosh, Windows PC, cell phone, mp3 player, most appliances (television, coffee maker,
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washer, dishwasher, etc.), cars, medical equipment, planes, watches, cash registers, ATMs,
traffic lights, scoreboards, humarend calculators.

0 Have student groups share their ideas. After each presentation, give the other students an
opportunity to suggest whgny particular example seems not to be a computerignot
obviously a computer). If necessargkajuestions to dna out the studentguestions and
responses(C2NJ SEI YLX S AT G(KS aiGdzRSyid &l éea G4RAAKS
' O2 Y Ldzii SNIbé

o Have a brief discussion of the power of cell phones. Mention collection of data as a
foreshadowing of unit 5.

9 Classification ofcomputing groups

0 Ask students t@uggest possible classifications for the items on thedisiate a new list with

the various items listed under a group classification.
1 Definition ofthe termscomputerand computing

0 Revisitthequestiod 2 K & Aa | O2YLJziSNK¢ FyR |al GKS Lk
G 2 K I domputing €

o IS GKS &a0GdzRSyi(ia dzaS GKSANIftAad 2F aO2YLldziSH
answers.

o b23S GKIG GKSNB Aa y2 a&ONNSSiedand pgssitdySrediied ¢ K S :
throughout the course of the unit.

0 Reinforce the idea of different types of computers and classifications by reviewing the lists and
groups created by the students.

1 Computer Buying Project Assignment

o Each student vil interview a family member or friend tind out what features that person
would like to have if they were buying a n@srsonal computer.

o Demonstrate the interview process by asking a student to participate in an interview and ask
them questions suchsa What will be the uses of the computer? What are the space
constraints? What is the price range? Etc. You may wish to provide students with a specific list
of interview questions.

Resources:

i No additional resources needed
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Instructional Days:3-4

Topic Description:Students complete a project related to choosing appropriate components for a personal
computer.

Objectives:
The student will be able to:

91 Describe the uses for computer hardware components.
1 Choose hardware components for varioupég of users.

Outline of the Lesson:

1 Research and development of compuberyingproject (85 minutes)
91 Projectpresentations by student team{85 minutes)

Student Activities:

9 Student teams research and complete projects
I Student teams present projects

Teaching/Learning Strategies:

1 Distribute project information and rubric
0 Have students work in the same teams as theyatidhe previous day
o Explain project and rubric; answer questioblsve each team choose one of the interviews they
did to use forthe project
1 Project presentations by student teams
0 Have each team discuss the scendhiey used display their comparison chart and explain
which computer was chosen and why.

Resources:
1 Computer Buying Project

1 Computer Components Checklist
1 CGomputer Biying Project Sampleubric
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Computer Buying Project

Choose one of the interviews bfiyinga new computeto use for this project Your task is to give them at least
4 options and then give them advice on which one to buy. Your project will be prestentiee class.

The final product can be a:
PowerPoint

Debate

Skit

Video

Other approved product

= =4 =4 =4 =9

Your final product should have:

I GAGES SgAGK 3IAINRAzZLI YSYOSNRQ yIYSa

Thequestions and responses from the interview chosen

Computer comparison chart

Which computer is chosen

Justificaion for choosing that computer, including completion of the Computer Components Checklist.
You should be prepared to answer questions about your choices from other students.

=A =4 =4 =8 =8 =9

Example computer comparison chart (more infotioa can be added):

Dell Inspiron MacBook

Laptop or Desktop

Processor (CPU)

Operating System

Memory (RAM)

Hard Drive (storage)

Optical Drive

Monitor or Screen Size

Video Card

Sound Card

Other Accessories

Cost

Student Grouping:
You will be in a group of up to 4 students.
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Computer Components Checklist

Below are the different components for you to investigate:
1. Processor

Operating System

Memory

Hard Drive

Optical Drive

Monitor

Video Cal

Sound Card

. Speakers

10. Keyboard

11. Mouse

12. Modem

©CONOIOA~WLN

For each of the components write down:
1 The name
1 Whatitis used for
1 What are the different options or sizes for the components
1

Why you included the component in the list of components for the personigholying the computer.
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GComputer Buying Project Sampleubric

Group Members Names: (up to 4)

Do you have? Points Possiblg Yes| No | Points Earned
Product
¢CAGES 6AGK 3INRIZLI YSYOD S5

Interview €enario is described 10

Computer comparison chart with at least 4 option 10

Chart has specifications of options 5

Options on chatrt fit yourcenario 10
Show justification for your computer choice 10
Your choice fits the scenario 10

Visuals of your choices (pictures or video of choi¢ 10

Computer Components Checklist 5
Presentatian

Present all required parts of project 10

All group members participate 5

Able to answer questions 10
Extra Credit

Project exhibits creativity above and beyond Upto 10
TOTAL: 100+ 10
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Instructional Dag:. 5-7

Topic Description:Search engines and how they work are explored through trying various internet search techniques.
A selection of Internet resources that are useful for finding information are introdasedell as aelection of Web 2.0
applicationsp {SOSNIf 6So0aArisSa FNB S@Ffda G§GSR o6& dzaAy3a | NUz0

Objectives:
The student will be able to:

Perform searches andkplain how to refinesearches to retrieve better information.

Identify resources for finding informatiom addition to ranking based search engines

Differentiate between ranking based search engines and social bookmarking (collaborative) search engines
Use a variety of \@b 2.0 applications.

1 Developand use a rubd to evaluate websites.

=A =4 =4 =

Outline of the Lesson:

Journal Entry5 minutes)

Internet Scavenger Hunt $2minutes)

Discussion ofther resoures for finding informatior{10 minutes)
Experimentation with these resourc€sbminutes)

Jigsaw activity involving/eb 2.0 application$55 minutes)
Journal entry (5 minutes)

Web site @aluation criteria(20 minutes)

Handson evaluation of web site 80 minutes)

= =4 =4 =4 -4 4 4 =4

Student Activities:

Complete journal etry.

Perform internet searches using varying levels of refinement.

Identify other resources for finding information.

In groups use the other resources to find relevant information

In groups complete jigsaWeb 2.0 activity and presentations.

Complete purnalentry

Identify evaluation criteria and work in groups to evake websites using the rubric

=A =4 =4 =4 =4 4 A

Teaching/Learning Strategies:

9 Journal Entry List at least three ways in which you currently use the internet.
0 Have students share their responses with their elbow partner.
1 Have student groups complete an internet scavamigunt.
0 A sample is provided, but you may want to create your own that is more specific to the interests of your
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students or have the groups create their own and exchange with another group.
9 Other resources for finding information
o Indiscussing tresults of the scavenger hunt have studeidintify at least threeresources other than
search enginethat they use to find information on the internelong with advantages (or
disadvantages) over a general search engine.
0 Some examples might be
9 Sitessuch as Google Maps or Mapquest to get directions or see satellite or street view images of
anywhere in the country.
1 Address and telephone number lookup sites such as Switchboard or Yellow Pages to get
personal and business information.
1 Sites such as thimternet Movie Database to get information on movies and television shows.
1 Sites such abBictionaryand Thesaurugo look up the meaning or spelling of a word or to find a
synonym of a word.
1 Encyclopedic sites such as Wikipedia, Encyclopedia Britannidayo&tuff Works to find an
overview of a particular topic.
1 ¢KS 2120k 0] al OKAYyS GgKAOK aiz2NBa
o0l Ay GAYS¢ (2 aSS | aaasS Fra AG dzaSR (G2 o
1 Videobased information sources such as YouTube and Hawcas
1 Experimemation with these resources
o Have the students work in groups to use the resources identified above in ways that are relevant to
them. For example,
1 Use Google maps and StreetView to find and display where they live or the location of the

schod.

f 'aS 2A1ALISRAF FTYR 9y O0e Ot 2LISRAF . NAGFYYAOlI
another class. Have them compare the two articles and decide which provides more
information.

1 Use the Wayback Machine to view early version of the school vsite. Compare how much
Al KFra OKFy3aSR FTNRY (KS a0OK22t Qa Odz2NNByid oS
9 Jigsaw activity involving &8 2.0 applications
o Divide students into groups toavk on each of three different b 2.0 applications. (Depending on the
size of the class, more thame group may need to work on each application.) Applications should
include a social bookmarking site (delicious.com or stumbleupon.com), a word cloud site (wordle.net)
and a list creation site (tadalist.comtach group should:
1 Setup an account in ¢éhapplication
1 Explore the site and its features
1 Prepare a preseation on their site for the remaindesf the class.
o During the student presentations, ensure that the following questions/issues are addressed:
1 What are the differences between ranking bdsand social bookmarking search engines?
1 Why would you want to create word clouds?
1 What are the advantages of using tadalist? Disadvantages?
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1 What issues might there be with creating accounts online? (Lead into a discussion orntprivacy

what information shotld be kept private and why? Discuss encryption.)

Journal Entry: Why do you need to evaluate websites?
Web site evaluation criteria

o Display or distribute copy of the front page tbttp://www.martinlutherking.org This is a website

GKAOK LzN1LX2NIa G2 oS |

G ¢ NHzS
reality, a hateful site run by a white nationalist organization.

| A&G2NROFE 9EI YAY

0 This particular site is obviously biased. However, it is itapbto be able totell when a site is more

subtly biased.

0 Brainstorm criteria that they could use to evaluate websites. As a group develop an evaluation rubric.

(You can use the Sample Website Evaluation Rubric as a reference.)

Handson evaluation ofveb sites

0 Have the students work in groups and ask them to useatbbsite evaluation rubric to evaluate

websites they might need for a school project or an assignment from another class

o Discuss the results of their evaluations.

Resources:

=4 =4 =4 =4 =8 a A -f o A of Coa o oa e o e

Sample 8avenger Hunt
The Wayback Machinehttp://www.archive.org

Google Maps (including StreetViewittp://maps.google.com

Wikipedia: http://www.wikipedia.org

Encyclopedia Britannicattp://www.britannica.com
Mapquest: http://www.mapguest.com

Internet MovieDatabase:http://www.imdb.com
Switchboard: http://www.switchboard.com

Yellow Pageshttp://www.yellowpages.com

How Stuff Workshttp://www.howstuffworks.com
YouTubehttp://www.youtube.com
Howcasthttp://howcast.com
http://www.delicious.com
http://www.stumbleupon.com
http://www.wordle.net

http://www.tadalist.com

The white nationalist site on Martin Luther King, Jr.:
http://www.martinlutherking.org

Website Evaluation Rubric

Exploring Computer Scienc&nit1: Human Computer Interaction
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Sample Scavenger Hunt

In your group, use the internet to find the following items. Facteitem include the steps you took to find each item.

A picture of tle mayor of your town or city

A bus schedule

The address of the Chamber of Commerce for your town or city

A map of your state and you have to poinbut where your town or city is!

Acopy2 T GKS FTNRY(G LI IS 2F &2dzNJ 126y Qa 2NJ OAléQa ¢
Something in writing that tells how many people live in the city

A picture of any historical landmark in the city

A picture of your angressman

9. A program or flyer from a local arts event

10. The name®f all the city council members

11. Something that gives information about your local hospital

12. A listof schools in your town or city

13. The phone number of the local police department

14. Anything with the colors or mascot of a local college or community college

15. A picture of the state flag

16. A picture of the state bird

17. A schedule of activities or a pamphlet from a local nursing home or seiticens center
18. A sticker or button from a local election

19. A list of safety tips from the local fire department

20. A speech b your governor

NN
(0p))
(@]}
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SampleWebsite Evaluation Rubric

Authority

Is the author identified? Yes [ No | Unsure

Does the author have appropriate qualifications with respect to the | Yes | No | Unsure

information being presented?

Purpose

Is the purpose to infom or give factual information? Yes | No | Unsure

Coverage

Is the information primary or secondary in nature? Yes | No | Unsure

Is the information presented comparable to information on the samq{ Yes | No | Unsure

topic presented by other sites?

Accuracy

Isthe information free of factual errors? Yes [ No | Unsure

Do the conclusions appear to be wedasoned and supported by the | Yes | No | Unsure

facts presented?

Is the information properly referenced? Yes [ No | Unsure

Objectivity

Is the information free from olious bias? Yes | No | Unsure

Does the author avoid the use of emotional or inflammatory langual Yes | No | Unsure

Does the author avoid trying to sell something or persuade the read Yes | No | Unsure

of a particular viewpoint?

Currency

Is the information p-to-date? Yes | No | Unsure

Are there creation and revision dates? Yes [ No | Unsure

Appearance

Does the site have a professional appearance? Yes [ No | Unsure

Does it use proper grammar, spelling, and composition? Yes | No | Unsure
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Instructional Day:8-9

TopicDescription: The ug of computers for communicatiorad the impact this has had on
society is discussed.

Objectives:

The student will be able to:

!l
1
)l
!l

Explainrhow computers are used for communications.

Recognize various forms of communication as data exgha
Describe the implications of data exchange on social interactions.
Consider privacy of data that they create.

Outline of the Lesson:

= =4 =4 =4 =4

Journal Entry (5 minutes)

Identification ofcommunications mechanisn{&0 minutes)
Communication Methods Chart (30 muites)

Impact of changes toommunications on society @ininutes)
Privacy Activity55 minutes)

Student Activities:

=A =4 =4 =4 =4 =4

Complete journal entry.

Identify communications mechanisms.

Pairs of students complete the Communication Methods Chart.
Groupsdiscusghe impact of changes to communications on society.
Groups share a summary of their discussions with the class.
Groups of students complete the Privacy Activity.

Teaching/Learning Strategies:

)l
)l

Journal Entry: Lists many computebased ommunications rechanisms as yocan.
Identification of communications mechanisms
0 Volunteers provide examples from their journal entRost the responses
0 Prompt students as necessary wigkamples.
1 Internet-based communicatiofemail, chatFacebookInternet
telephory)
§ Telephonebased communicatiod OSf t LIK2y Saszx GSEGAy3AZ
telephone service)
T bSg6a YR AYTF2NNIGAZ2Y a2y RSYlIYyRE
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1 Communication Methods Activity
0 Students complete Communication Metho@sart.
A Students work in pairs (option to have each pair complete sheet for
both or each complete one).
0 Take a poll for each category to see what form of communication is most
popular for each scenario.
o IS I F¥S¢ adGdzRSyda akKINBE GKSAN FyagSN (2
each scenario.
0 Have afew stdents sharelieir answers to 2.
1 Impact of changs to communications on society
0 Ask studentdo do the following:

1 Imagine life without some or all of the computbased communications
mechanisms that waow take for granted.

9 Lst some of the consequences of an abseot&chnology (for
example, without cell phones, the ability to instantly reach anyone goes
away).

1 Based on these consequences, draw conclusions about the impact of
the presence of the communications mechanigfor example, if the
absence of cell phorsemeans the absence of the ability to instantly
contact anyone, then the presence of cell phones means that we now
have the ability to instantly contact anyone. One conclusion we can
draw is that we have less privacy than we usedl to.

1 Privacy Activity
0 Students are placed into groups and assigned a scenario.
0 They are tgprepare a presentation tanswer the questions for their given
scenario.
1 Groupsdeliver presentations
1 Challenge the students to predict what communications will be like in 5 years at§, ye
and 25years

Resources:

T Communicatio MethodsChart
1 Privacy Activity
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Communication Methods Chart

Let's look at the different ways you can communicate with others. For each of the following
examples, fill in the table below with which method yoowld choose for the given scenario
and why.

The methods are:

Texting

Phone call

Talking in person
MySpace / Facebook
Twitter

Email

= =4 =4 =4 =4 =4

Scenario to communicate | Method Why you chose this method

1. Breaking up with a significar
other (boyfriend/girlfriend)

H O l'alAy3 LI N
to do something when you
GKAY]l GKS@& gAf
3. Figure out where and when
to meet a friend to see a movie
4. Gossip about someone wha
could hear you if you spoke

5. Gossip about someone not
around you

6. Getting help on homework

7. Feedback on a big decision
(like what color prom dress,
what game to buy, what phone
to get)

8. Announce you met someon
famous

9. Complain about your
parents

10. Mourn someone you lost

11. Buy sometimg from
a2YS2yS @&2dz R2

1. How would life be different ifou could only communicate 1 on 1 instead of with
multiple people at once?

2. How would life be different if you could only communicate in person?
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Privacy Activity

Data are everywhereYou are 'giving off data' and providing data to others all the time.
Sometimes this data can be directly linked to you as an individual; sometimes not.

Read the scenario assigned to you (many of these are based on real stories):

RS
I a

A. Abossseesanempldye s K2 Ot f SR Ay GaAirolé Ay | LAOG
Facebook. In this picture the employee is partying the night before. The boss fires the
employee.

B.! O2YLIl yeé& ¢gK2 KIa O2yiNrOGa gAdK (GKS CS
because aFaceBo]l FNASYR f Sl @Sa 2644 2F SyiGaKdzaA
your wall.

C.! GSIOKSNJAa FTANBR 0SOFdzaS GKSNBQa | LA

her MySpace page.

O q

D.{2YS2ySQ4 bSGFtAE NBY(lf KA ddi &adedbecdusethisSA y 3

person rented a lot of horror movies.
E. An 18yearold boy is charged with distributing child pornography when he uses his cell
phone to send naked images of hisy&arold exgirlfriend to his friends.

dzNB

NI €

Prepare a & minute presentatbn for the class that includes answers to the following

1. Names of everyone in your group

2. The scenario you were assigned

3. Inyour scenario, did the people have the right to use the information they did

or should it have been private? Why?

Are the people wh were affected by the use of this information at fault? Why?

5. Give another example of something unexpected happening because of
information shared at sites such as Facebook, Twitter, MySpace, blogs.

»

6. CKAY1l lo2dzi 6KFiG RFGE @ 2pimedsPacesbuditas | O At | 6

Facebook, Twitter, texting, Netflix, email, at the grocery store, etc. What might
other people think about who you are based on thelsg¢a? Is it an accurate
impression of who you are?

7. Consider each of the followingdmd cate@ries of societal change

1 Privacy

1 Safety

i Globalization

1 Connectivity (keeping in touch with people)
1 Permanence of historical information

Discuss whetheavailability of data has haa positive or negative impact on
each aspect afociety and, if negative, howése consequences can be
minimized.
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Instructional Day: 10

Topic Description:Points of view: Telling a story with data
Objectives:

The students will be able to:

1 Explain how different views of data can tell a different story.
1 Recognize that data is ancomplete record of reality.
f 585a0NRO6S GKS tAYAGA 2F YSIadaNBYSyi

Outline of the Lesson:

1 Journal Entry (10 minutes)
1 Room Activity (45 minutes)

Student Activities:
1 Complete journal entry.
1 Groups complete first padf Room Activity.
9 Groups share responses with another group.
1 Groups complete second part of Room Activity and share responses.

Teaching/Learning Strategies:

06 KI

1 Journal Entry: What do you think about when you hear the word data? Where can it be

found? Whee does it come from?
o0 Class discussion of jourreitries
A Write down ideas from students

A Emphasizéhat this lessoris meant to stretch their thinking about data.

1 Room Activity
0 Assign various groups different versions of the Room Activity

A Depending on thamount of time available and the size of the class,
you can have some students work with the picture (in the Supplemental
Materials) and some work with the entire word list OR you can assign
different subsets of the word list to different groups of studen
0 When each group is finished with their first 4 instructions, have them compare
with a group that has a different version.
Have groups share their answers to #2 with the entire class.
Show groups the different versions of the room.
Have groups completguestions 57.
Have some groups share their answers fot 5

O O O ©°
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o Emphasize that the appearance of the data and amount of data collected inform

the inferences that can be made.
1 Homework: Complete Communications Methods and Data Chart@ath Journal

0 Explain tlat they will be adding to the Communications Methods Chart of the
previous day by adding information about data.

o0 Introduce the Data Journal.

0 Both of these assignments will be due on the first day of Unit 2.

o Clarify questions.

Resources:

Room Activity Pictre (Supplemental Materials)

Room Activity Picture Instructions (to go with the picture)
Room Activity Entire Word List

Room Activity Possible Word Subsets

Communications Methods and Data Chart

Data Journal

=A =4 =4 =4 -4 =4
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Room Activity Picturdnstructions

Look at the picture displayed on your computer or on the handout provided.

1.
2.

3.
4.

Make a list of the objects in the picture.
What does this data tell you about the person who lives in this room? What does it

not tell you?
What are most of the items in this room related?o

How many toy soldiers are there?

Now compare with the othegroup.

5. Are there any advantages to one representation or another?
6. Do you think different representations can tell different stories?
7. What do you think came first the drawing of the room or trst?
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Room Activity Entire Word List

[22] G GKS F2tt2¢Ay3 tAa0 2F AGSYa F2dzyR Ay &2 Y

Laptop Violin
Nintendo DS Globe
Mobile phone Person

IPod withear buds Paintings (2)
PS3 Shoe

Radio (2) Burger
Television Books (75)
Toy Car (3) Pizza
Calendar Guitar
Ribbons (3) Sandwich
Sprite Can Goldfish
Plaques (3) Toy soldiers (3)
Gold Medal Pringles can
Phone

Mug

Trophy

Picture Frame
Posters (8)

Harry Potter
poster

Lava lamp

Glasses
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Draw a picture othe room including each of the items from thetlabove.

What does this data tell you about the person who lives in this room? What does it not tell you?
What are most of the items in this room related to?

How manyRadiosare there?

Eal A

Now compare with the other group.

5. Are there any advantages to onepresentation or another?
6. Do you think different representations can tell different stories?
7. What do you think came first (the drawing of the room or the list?)
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Room Activity Possible Word Subsets

1. Lava lamp, Books (10), Burger, Cell phone, Pringleg ebavision,
Calendar, Glasses, Lava lamp, Sandwich, Piaizgings 2), Person, Sprite Can

2. Trophy, Pizza, Guitar, Sandwich, IPod wiahbuds Radio(2), Toy soldiers(3), Person, Shoe, Cell phone,
Violin, Harry Potter poster, Ribbons(3), SandwichtdmpGoldfish

3. Books (75), Burger, Globe, Gold Medal, Goldfish, Harry Potter poster, Phone, Paintings(2), Person,
Plagues(3), Posters(8), Ribbons(3), Toy soldiers(3), Trophy, Violin

4. iPod withear buds Television, laptop, Radio(2), Cell phone, Guitar,Jary3), Nintendo DS, PS3,
Burger, Pizza, Person, Pringles can, Sprite Can

5. Word cloud pictured below.

DS
Sprite

lava
C picture-frame lamp
toy-car g
® person © shoe Prin ]lmlv[r—\rt.mu
burger 2 gold-medal PS3 HarryPotter-poster
cale;]d;w?:m ) = a. h
Nintendo FQEE D ®
mndwlch..sza. (VA
. FE} I a

ir
toy-

OS

goldfish trophy

i aques
pamtmgs

P

Exploring Computer Scienc&nit 1: Human Computer Interaction 48



Version 5.0

Communication Methods and Data Chart

Let's look atwvhat kinds of data you 'give offthen using the different forms of communicatiofor each of th

following examples, fill in the table below with which method you would choose for the given scenario and why
(You should already have completed that papt.) Y SSLI AY YAYR GKIFG GRFGFE KSNB
communicate (what you say or write) beould also refer to details like the time of a telephone call and the

number.

The methods are:

I Texting
M1 Phone call
1 Talking in person
1 MySpace / Facebook
1 Twitter
1T Email
Scenario to Method | What data is Who has access | Whatcan be Why you chose
communicate available? to the data? learned from the | this method
datain
aggregate?

1. Breaking up with a
significant other
(boyfriend/girlfriend)

H® lalay3
permission to do
something when you
think they will likely
alre wYyz20Q

3. Figure out where
and when to meet a
friend to see a movie

4. Gossip about
someone who could
hear you if you spoke

5. Gossip about
someone not around
you

6. Getting help on
homework
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7. Feedback on a big
decision (like what
color prom dress,
what game to buy,
what phone to get)

8. Announce you met
someone famous

9. Complain about
your parents

10. Mourn someone
you lost

11. Buy something
from someone you
R2y Qi 1y256

1. How does the type of data being exchanged etffghich method you choose?

Exploring Computer Scienc&nit 1: Human Computer Interaction
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Name

Data Journal

Duringthe nexseveraR I @ 4> Gl 1S y20S 2F aAldzr GA2ya ¢KSy e2dz a3
moments when some activity you perform can be observed, recorded and, possitsiined with similar data

from others. Ideally you will carry this paper with you and take notes over the course of your day. To start you

off, think about what happens when you ride the bus or make a telephone call or browse a web site!

Time Describe vihat you did to generate data
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Instructional Da. 11-14

Topic Description:In this lesson, students learn haemputerscan be used as a tool for visualizing data,
modeling and design, and art in thergext of culturally situated design tools. Connections between the design
of the tools and mathematics will be explored.

Objectives:
The student will be able to:

1 Explairhow computerscan be used as tools for visualizing data, modeling and desigrarand
1 Identify mathematical connections in the output of the tools.
1 Editan image using Photoshop

Outline of the Lesson:

Research on the cultural background associatétl the design too(25 minutes)
Designtool tutorials (30 minutes)

Creation ofdesigrs using the design tools (65 minutes)

Online presentation on how to gstarted using Photoshofl5 minutes)

Design editing (30 minutes)

Preparation opresentations (40 minutes)

1 Group presentations (15 minutes)

=A =4 =4 =4 =4 4

Student Activities:

1 Groups do research ahe cultural background information associated with the design tools they are
assignedand discuss their findings

Groups prepare and deliver brief presentations on the cultural aspects of their design tools.
Students complete design tool tutorials.

Groupscreate designs using the design tools.

Watch an online presentation on how to g&frted using Photoshop

Edit images created with the design tools.

Groups prepare presentations.

Groups delivepresentations.

=A =4 =4 =4 -4 4 4

Teaching/Learning Strategies:

1 Post the poséile design tools:
0 Virtual Bead Loom
o Pacific Northwest Basket Weaver
o Navajo Rug Weaver
1 Note: You may substitute the Graffiti Art tool if you choose.
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9 Display the first page of each tool in order to give students an idea of what each does.
(http://www.csdt.rpi.edu)
9 Students divide into groups to work on the tool of their choice. Group sizes will depend on the size of
the class. You may need to have more than one group per tool.
1 Each member of the group should godhgh the entire culturabackground section individually.
0 Answer any questions posed in the section in their journal.
0 Look for and write down the mathematical connections.
9 All group members discuss the section.
0 Resolve answers to questions and mathematicainections.
1 Each member of the group completes the tutorial.

0 Students should go through the tutorial at their own pace, but discuss with other mesaber
guestions arise(Note: The bead loom tutorial is online; the other two are not. The print
versins included here have been adapted from the bead loom tutorial.)

0 Encourage students teecord in their journal points that they want to remember.

1 Groups create designs using the design tool software

o Each person should choose one of the goal picturestactize and discuss any issues with the
other group members.

0 Groups decide whether they want to create one design as a group or have multiple designs for
their presentation.

o Groups work on design/designghese should be their own creations rather than amu of
one of the preloaded designs.

1 Edit designsvith Photoshop(or another photo editor of choice)
0 Have students watch the online tutorial and create an account.
o Edit the design.

1 Prepare presentations to include:

0 Cultura an explanation in their own wosl

0 Math connections an explanation in their own words

o Demo of software

o Display of designsinclude a written description of how they created their design

1 Groups deliver presentations

o Groups respond to questions from other students and teacher

o Specifically sk what did the computer scientists who created the tools need to know?
(computer science, graphics, culture, anthropology, visual arts, language arts, history)

91 Display of designsinclude a written description of how they created their design
Resources:
9 Culturally Situated Design Toolsttp://www.csdt.rpi.edu(site and adaptations of tutorials courtesy
Ron Eglash)
9 Virtual Bead Loom Tutorial
1 Pacific Northwest Basket Weaver Tutorial
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1 Navajo Rug Weaver Tutorial
9 Culturally Situated Design Tools Project SarRulbric
1 http://www.photoshop.com
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Virtual Bead Loom Tutorial

The Virtual Bead
Loom simulates the
same grid pattern
as the traditional
bead loom. Users
place colored
circles in columns
(the Y -axis) and
rows (the X -axis).

US O AOOANX2NWR OO O
Y

[T

'
(o]

There are several tools for placing beads on the virtual loom. In each
case you use the "tab" key or the mouse to move your cursor to the
field for entering the coordinates, then you enter them, and then press
the button for the s hape tool. The point tool places a single bead:

The line tool places lines of beads. You specify the two endpoints of the
line. Diagonal lines tend to be jagged, but resizing the grid can help
that (see "Options menu" on next page).

The rectangle tool fills in a rectangle of beads. You specify two vertices
(lower right and upper left). The rectangles of this tool are always
aligned with the axes.

Version 5.0
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The triangle tool fills in a triangle of beads. You specify
the three vertices.

The iterative triangle tool: Our first triangle tool made
jagged edges, while traditional beadwork has beautifully
regular edges. We interviewed some native

beadworkers, and found that their algorithms were
iterative. The triangle itera tion tool reflects this tradition
of indigenous mathematics. For example, the triangle in
the beadwork at the top of this page was made by

adding one bead on each side of the row, every three
rows, as you go in the -Y direction.

1 "Direction” & determinesin which direction your
rows will accumulate

i Startingat X ,Yd thatisthe center of the starting
row.

1 “Afterevery __ rows" 0 lets you determine how
many rows you go through before adding more
beads to the end.

1 "Add__ tobothends" 9 the number of beads
that will be added on each side of the center
each time.

1 "For__rowsintotal" o how many rows you will
bead in this triangle.

Note that this tool has two colors 0 some traditional bead
work shifts color in each iteration. This allows you to

select the starting  color and ending color; the software
does the shifting for you.
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There are also controls that apply to all the tools. "Clear"
deletes everything. Normally "Create" is selected, so that
your tools will fill their specified shape with beads. "R

will erase all beads in the specified shape, so if you make an
error use "undo" not "remove." The color button allows you
to select the bead color. Clicking on the little square in the
upper right of the screen will give you a list of all the colors
you have selected so far. The "Save" menu allows you to
save the work on your hard drive and edit the design later.
Make sure your file name is only letters, not spaces or
numbers, and that you go back to the same computer when
you want to edit your work.

The "Options" menu allows you to resiz e the grid smaller or
larger & maximum size is 150 by 150. You can also change

the location of the coordinate values, hide the grid, or create

a title or notes about your design. You can also switch to
Wampum be ads, using either traditional 1X2 Wampum or a
1X1 Wampum (whic  h is easier for math teaching 0 special
thanks to Joyce Lewis of the Onondaga Nation for that
concept!).

Printing: after you have your design completed, do a screen
capture. In windows you can do that by pressing the "print
screen" button on your keyboard, usually located at the

upper right above the F10 key. On a Macintosh press shift +
apple + 3 at the same time (also shift + apple +4 to select

just a portion). That screen capture will save an i

entire screen to your clipboard. You can then paste the
clipboard image into a blank canvas in Word, Photoshop,
Imaging (comes free in the "Accessories" folder in Windows)
or other image editor.

emove"

mage of the

B 336699
| | i

®
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QOptions

Ky Follow

40
40

Mouse

Resize

Margin Values

Hide Grid

Backaround Colot
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v R

Use YWampum

Showy Title

Show Notes

Hide Examples

Close
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Pacific Northwest Basket Weaver Tutial

The Virtual Basket
Weaver simulates
the same grid
pattern as the
traditional basket
weaving loom.
Users place colored
circles in columns
(the Y -axis) and
rows (the X -axis).

There are several tools for placing wefts on the virtual loom. In each
case you use the "tab" key or the mouse to move your cursor to the

field for entering the coordinates, then you enter them, and then press

the button for the shape tool. The point tool places a single weft

The line tool places lines of weft s. You specify the two endpoints of the
line. Diagonal lines tend to be jagged, but resizing the grid can help
that (see "Options menu" on next page).

x1

il
<
i

X2= 23 y2= 3

The rectangle t ool fills in a rectangle of weft s. You specify two vertices %1
(lower right and upper lef  t). The rectangles of this tool are always
aligned with the axes. x2

n
S
"
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<
N
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The triangle tool fills in a triangle of wefts. You specify
the three vertices.

The iterative triangle tool: Our first triangle tool made
jagged edg es, while traditional basket work has
beautifully regular edges. The triangle iteration tool
reflects the tradition of indigenous mathematics. For

example, a triangle can be made by adding one weft on
each side of the row, every three rows, as you go in th e
-Y direction.

1 "Direction" & determines in which direction your
rows will accumulate

1 Starting at X , Y3 that is the center of the starting
row.

1 ‘“Afterevery __ rows" 0 lets you determine how
many rows you go  through before adding more
weft s to the end.

1 "Add __ to both ends" 6 the number of weft s
that will be added on each side of the center
each time.

1 "For___ rowsintotal" & how many rows you will
weft in this triangle.

Note that this tool has two colors & some traditional
basket work shifts color in each itera tion. This allows
you to select the starting color and ending color; the
software does the shifting for you.
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There are also controls that apply to all the tools. "Clear"

deletes everything. Normally "Create" is selected, so that

your tools w ill fill their specified shape with wefts. "Remove”
will erase all weft s in the specified shape, so if you make an
error use "undo" not "remove." The color butt on allows you
to select the weft  color. Clicking on the little square in the
upper right of the  screen will give you a list of all the colors
you have selected so far. The "Save" menu allows you to

save the work on your hard drive and edit the design later.

Make sure your file name is only letters, not spaces or

numbers, and that you go back to the s ame computer when
you want to edit your work.

The "Options" menu allows you to hide the grid, or create a
title or notes about your design.

Printing: after you have your design completed, do a screen
capture. In windows you can do that by pressing the "print
screen" button on your keyboard, usually located at the

upper right above the F10 key. On a Macintosh press shift +
apple + 3 at the same time (also shift + apple +4 to select

just a portion). That screen capture will save an image of the
entire screen to your clipboard. You can then paste the
clipboard image into a blank canvas in Word, Photoshop,

Imaging (comes free in the "Accessories" folder in Windows)

or other image editor.

Version 5.0
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Navajo Rug Weaver Tutorial

The Virtual Rug
Weaver simulates
the same grid
pattern as the
traditional rug
loom. Users place
colored circles in
columns (the Y -
axis) and rows (the
X-axis).

There ar e several tools for placing weft
case you use the "tab" key or the mo

field for entering the coordinates, then you enter them, and then press
the button for the shape tool. The

The line tool places lines of weft

The rectangle t ool fills in a rectangle of weft
(lower right and upper left). The rectangles of this tool are always

aligned with the axes.

s on the virtual loom. In each
use to move your cursor to the

point tool places a single weft

s. You specify the two endpoints of the
line. Diagonal lines tend to be jagged, but resizing the grid can help
that (see "Options menu" on next page).

s. You specify two vertices

x1

x2

x1

X2=3

yi

y2

y1

y2
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The triangle tool fills in a triangle of wefts. You specify
the three vertices.

The iterative triangle tool: Our first triangle tool made

jagged edges, while traditional rug work has beautifull y
regular edges. The triangle iteration tool reflects the

tradition of indigenous mathematics. For example, a

triangle can be made by adding one bead on each side

of the row, every three rows, as you go in the -Y
direction.

1 "Direction” & determines in which  direction your
rows will accumulate

1 Starting at X , Y3 that is the center of the starting
row.

1 ‘“Afterevery __ rows" 0 lets you determine how
many rows you go  through before adding more
weft s to the end.

1 "Add ___ to both ends" o the number of weft s
that will be added on each side of the center
each time.

1 "For___ rowsintotal" & how many rows you will
weft in this triangle.

Note that this tool has two colors & some traditional
basket work shifts color in each iteration. This allows
you to select the starting col or and ending color; the
software does the shifting for you.
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There are also controls that apply to all the tools. "Clear"
deletes everything. Normally "Create" is selected, so that

LT

your tools will fill  their specified shape with wefts. "Remo ve" =
will erase all weft s in the specified shape, so if you make an - B
error use "undo" not "remove." The color butt on allows you

to select the weft  color. Clicking on the little square in the
upper right of the screen will give you a list of all the colors
you have selected so far. The "Save" menu allows you to
save the work on your hard drive and edit the design later.
Make sure your file name is only letters, not spaces or
numbers, and that you go back to the same computer when
you want to edit your work.

The "Options" menu allows you to hide the grid, or create a
title or notes about your design.

Printing: after you have your design completed, do a screen
capture. In windows you can do that by pressing the "print
screen" button on your keyboard, usua lly located at the
upper right above the F10 key. On a Macintosh press shift +
apple + 3 at the same time (also shift + apple +4 to select

just a portion). That screen capture will save an image of the
entire screen to your clipboard. You can then paste th e
clipboard image into a blank canvas in Word, Photoshop,
Imaging (comes free in the "Accessories" folder in Windows)
or other image editor.

Exploring Computer Scienc&nit 1: Human Computer Interaction 63



Culturally Situatel Design Tools Project SamRubric

Group Members Names: (up to 4)

Version 5.0

Do you have?

Points Possible

Yes

No

Points Earned

Product

¢CAGES 6AGK 3IANRIzZLI YSYOSNBRQ |5
Information related to the culturéexpblnation in own words) | 10
Mathematical connectiongexplanation in own words) 10
Demo of software 5
Display of design@xplanation of how the design was creatg 15
Design is original 10
Design has been editeglith a photo editor 10
Presentation

All group members participate 10
Present all required parts of project 15
Answer questions from audience 10
Extra Credit

Project exhibits creativity abovend beyond Upto 10
TOTAL: 100+ 10
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