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Williamsville Central School District 
 
 
Discipline:  Mathematics 
Course/Grade: Exploring Computer Science / High School 
Final Exam: District Final Exam 
 
 
Course Description: 
 
The goals of Exploring Computer Science are to develop the computer science skills of algorithm development, 
problem solving and programming. Students will be introduced to topics such as interface design, limits of 
computers and societal and ethical issues of software engineering. The course teaches the creative, collaborative, 
interdisciplinary, and problem-solving nature of computing with instructional materials which feature an inquiry-
based approach to learning and teaching. Students will delve into real-world computing problems that are 
culturally-relevant and address social and ethical issues while delivering foundational computer science knowledge 
to students. Students will engage in several in-depth projects to demonstrate the real-world applications of 
computing. 
 
REQUIRED PREREQUISITE:  
 
Exploring Computer Science will require successful completion of Integrated Algebra R.  The course should 
provide a rigorous, but accessible, introduction to computer science.  No previous computer science course is 
required. 
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Guide to Curriculum Related Vocabulary 

 
Guaranteed and Viable Curriculum 
 

Guaranteed: The guaranteed curriculum is what is imperative to teach – a curriculum that is communicated and assured to all 
groups; clear guidance to teachers regarding what knowledge is expected to be learned in courses or at grade levels. 

 
Viable: a viable curriculum that can be realistically taught during the time available during the course of a school year.  Its 
focus is on what is essential vs. supplemental to teach in a school year.  It must be organized and sequenced to enable 
effective student learning – that is, to say, checking to make sure the essentials are being taught AND learned.  The focus is on 
the standards that are most essential and demand the greatest amount of time. 

 
Curriculum:  the sequencing and pacing of essential declarative and procedural knowledge, common assessments along with 
the experiences students mush have with the content. 

 
Power Performance Indicators  
 

Power Performance Indicators: are essential parts of the curriculum and define the essential (inescapable) knowledge, 
understandings, skills, and processes of a particular course of study.  They should be designated based on their endurance, 
leverage (capacity of the standard to be applied) and importance for higher level learning in the discipline.  

 
Essential Components 
 

Declarative Knowledge: Answers the questions, “What do students need to know and understand?”  This includes: facts, 
concepts, principles, generalizations, cause/effect sequences, time sequences, and vocabulary terms. 

 
Procedural Knowledge: Answers the questions, “What do students need to be able to do and at what level of application?”  
(i.e., Bloom’s Taxonomy).  This includes: skills and processes that result in construction of models, shaping of ideas, and 
internalization of knowledge (practice to achieve automaticity and fluency). 

 
Key Vocabulary/Glossary: Vocabulary deemed essential to the curriculum. 
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Williamsville Central School District 

Guide to Curriculum Design 
 

 
Focus Questions 
Focus questions provide specific content and facts about essential questions.  They add depth and specificity, are answerable using the 
facts and materials of the unit, lead to particular understandings related to the topics of the unit, and provide for scaffolding leading to 
the essential questions. 
 
 
 

Declarative Knowledge Procedural Knowledge Key Vocabulary 

 
Answers the question… 
 
“What do students need to know and 
understand?” 
 
Includes facts, concepts, principles, 
generalizations, cause/effect sequences, 
time sequences, and vocabulary terms 
 

 
Answers the question… 
 
“What do students need to be able to do 
and at what level of application?” 
 
Includes skills and processes that results in 
construction of models, shaping of ideas, 
and internalization of knowledge (Practice 
to achieve automaticity and fluency) 
 

 
Vocabulary deemed essential to the 
curriculum 
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Common Course Assessments 

 
Assessment: is the means a teacher uses to determine whether or not students have learned the content, processes, and procedures 
required in the articulated guaranteed and viable curriculum.  Assessment may be formative or summative in nature.  It may also be 
used to screen or diagnose. 
 
Formative Assessment: are designed to determine whether or not a student has grasped the curriculum that has been taught; it is 
assessment “for” learning and is administered at regular intervals; it is utilized to inform and adjust instruction “along the way.”  
Formative assessments should be aligned to the summative assessment. 
 
Benchmark assessments: are intended to measure the precise content of the curriculum that is intended to be learned in a given 
amount of time.  They are typically administered about the time that grades are determined for a quarter or semester.  Benchmark and 
common formative assessments are specific types of formative assessments.  Examples: journal entries, exit tickets, performance 
tasks, quizzes, tests, projects 
 
Common formative assessments are specifically designed by participating teachers of elementary grade level teams and secondary 
course/department teams who all teach the same content standards to their students.  They provide a sharp focus for instruction and are 
directly linked to power standards. 
 
Summative Assessment: occur at the end of a unit/course of study with the intent of evaluating student learning for reporting 
purposes.  It is assessment “of” learning.  Summative assessments are used to report final results to students, parents, and 
administrators.  They typically support the assignment of grades and/or levels of proficiency.  Examples: Unit tests, final 
examinations, final exhibitions  
 
Screening Assessment: is an initial, first step to identify “red flags” and to inform whether a more thorough assessment is advisable.  
Example: Kindergarten screening test, ESL screening test  
 
Diagnostic Assessment: is an in-depth assessment to identify special needs or areas where a student has a particular difficulty. 
 
Rubric:  A scoring guide that explains levels of performance and provides focus on the learning. A rubric should be designed to 
accompany all common assessments articulated in a curriculum.  It serves as a guideline for rating student performance.  Rubric types 
include holistic (general assessment of performance) and analytic (task specific). 
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Exploring Computer Science 

Assessment Outline 
 

Name of Assessment Benchmark 
Formative 

Common 
Formative 

Summative Screening Diagnostic Window of 
Admin. 

Access of 
Results 

Unit 1 Final Project   X     

Unit 2 Final Project   X     

Unit 3 Final Project   X     

Unit 4 Final Project   X     

Unit 5 Final Project   X     

Unit 6 Final Project   X     
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Williamsville Central School District 
Exploring Computer Science 

 
Unit 1: Human Computer Interaction (5 weeks) 
 

Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key 
Vocabulary 

 
 

Days 
1-2 

 
 
 

Explore the 
concepts of 
computer and 
computing. 

A computer is a programmable machine, for example a 
calculator, a laptop, a desktop, a clock radio. 
 
Computing is the use of a computer to process data or 
perform calculations.  
 
These definitions will be revisited and possibly revised 
throughout the course. 
 

Explain and give examples 
for the concepts of computer 
and computing. 
 
Create a poster in groups of 
3 or 4 with examples of 
computers. 
 
Classify computers based on 
the role of the computing 
part for the machine. 
 
Present posters and share 
ideas with the class. 

Computer 
Computing 

Days  
3-4 

Terminology for 
hardware 
components 
necessary for 
the purchase of 
a home 
computer. 
 

A processor is the logic circuitry that responds to and 
processes the basic instructions that drive a computer. The 
term processor has generally replaced the term central 
processing unit (CPU). The processor in a personal computer 
or embedded in small devices is often called a 
microprocessor.  
 
A motherboard is the central printed circuit board (PCB) in 
many modern computers and holds many of the crucial 
components of the system, while providing connectors for 
other peripherals. The motherboard is sometimes 
alternatively known as the main board, system board, or, on 

Use the correct terminology 
for computer hardware 
components. 
 
Research and describe the 
uses for computer hardware 
components. 
 
Identify the different options 
and sizes for the 
components. 
 

Processor 
Motherboard 
Operating 
System 
Memory 
Hard Drive 
Optical Drive 
Monitor 
Video Card 
Sound Card 
Speakers 
Keyboard 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key 
Vocabulary 

Apple computers, the logic board. 
 
An operating system (sometimes abbreviated as "OS") is the 
program that, after being initially loaded into the computer 
by a boot program, manages all the other programs in a 
computer. 
 
Memory is the electronic holding place for instructions and 
data that your computer's microprocessor can reach quickly. 
 
Memory is often used as a shorter synonym for random 
access memory (RAM). This kind of memory is located on 
one or more microchips that are physically close to the 
microprocessor in your computer. The more RAM you have, 
the less frequently the computer has to access instructions 
and data from the more slowly accessed hard disk form of 
storage. 
 
In a personal computer, a hard disk drive (HDD) is the 
mechanism that controls the positioning, reading, and writing 
of the hard disk, which furnishes the largest amount of data 
storage for the PC. Although the hard disk drive (often 
shortened to "hard drive") and the hard disk are not the same 
thing, they are packaged as a unit and so either term is 
sometimes used to refer to the whole unit. 
 
An optical disc is an electronic data storage medium that can 
be written to and read using a low-powered laser beam. An 
optical drive is able to write to and read from the optical 
disc. 
 

Create a poster highlighting 
the components of a 
computer system using 
advertisements from the 
newspaper.    
 
Determine appropriate 
hardware components for 
various types of users.  For 
example, a graphic artist 
needs different system 
options than an accountant. 

Mouse 
Modem 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key 
Vocabulary 

Optical discs offer a number of advantages over magnetic 
storage media. An optical disc holds much more data. The 
greater control and focus possible with laser beams (in 
comparison to tiny magnetic heads) means that more data can 
be written into a smaller space. Storage capacity increases 
with each new generation of optical media. 
 
A monitor  is a computer display and related parts packaged 
in a physical unit that is separate from other parts of the 
computer. Notebook computers don't have monitors because 
all the display and related parts are integrated into the same 
physical unit with the rest of the computer. In practice, the 
terms monitor and display are used interchangeably. 
A video adapter (alternate terms include graphics card, 
display adapter, video card, video board and almost any 
combination of the words in these terms) is an integrated 
circuit card in a computer or, in some cases, a monitor that 
provides digital-to-analog conversion, video RAM, and a 
video controller so that data can be sent to a computer's 
display. 
 
A sound card (also referred to as an audio card) is a peripheral 
device that attaches to the ISA or PCI slot on a motherboard to 
enable the computer to input, process, and deliver sound. The 
sound card's four main functions are: as a synthesizer (generating 
sounds), as a MIDI interface, analog-to-digital conversion (used, 
for example, in recording sound from a microphone), and digital-
to-analog conversion (used, for example, to reproduce sound for a 
speaker). The three methods of sound synthesis are through 
frequency modulation (FM) technology, wavetable, and physical 
modeling.  
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key 
Vocabulary 

A speaker is an electro-acoustic transducer that converts 
electrical signals into sounds loud enough to be heard at a 
distance.  
 
On most computers, a keyboard is the primary text input 
device.  The keyboard also contains certain standard 
function keys, such as the Escape key, tab and cursor 
movement keys, shift and control keys, and sometimes other 
manufacturer-customized keys. 
 
A mouse is a small device that a computer user pushes across 
a desk surface in order to point to a place on a display screen 
and to select one or more actions to take from that position. 
 
The mouse is an integral part of the graphical user interface 
(GUI) of any personal computer. The mouse apparently got 
its name by being about the same size and color as a toy 
mouse. 
 
A modem modulates outgoing digital signals from a 
computer or other digital device to analog signals for a 
conventional copper twisted pair telephone line and 
demodulates the incoming analog signal and converts it to a 
digital signal for the digital device. 
 
Resources for vocabulary terms: 
http://whatis.techtarget.com/definitionsAlpha/0,289930,sid9_alpS,00.html 
 
http://www.webopedia.com/TERM/S/speaker.html 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key 
Vocabulary 

Days  
5-6 

Demystify and 
learn the 
function of the 
parts of a 
personal 
computer by 
dissecting a real 
computer. 

Practice safety when working with electronics and tools. 
 
Be cautious with sharp corners, small wiring and sharp tools. 
 
Computers should be turned off and unplugged. 
 
Static electricity, even so low that you can't feel it, can wreck 
havoc with today's large-scale microelectronics.   
 
Misalignment of a video or sound card in its socket can cause 
the card, motherboard, or both, to expire the instant power is 
applied. Simply mishandling an internal component can 
cause problems.  
 
Fingerprints on connectors can cause intermittent trouble, 
simply touching certain cards, after walking across the floor 
can transfer enough static electricity to ruin or prematurely 
age the component.  
 
Additional resources on how to disassemble a computer: 
http://www.instructables.com/id/Disassemble-a-Computer/ 
http://www.pccomputernotes.com/assembly/disassembly01.htm 
 
 

Disassemble a real  
computer or observe teacher 
disassembling a computer. 
 
Identify and label each part 
of the computer using the 
terms learned in the 
previous lesson. 
 
 
 

 

Days  
7-9 

Explore the 
world wide web 
and search 
engines.  
 
Experiment 
with a variety of 

Access the following website (or a similar site) for the first 
part of the worksheet: 
http://computer.howstuffworks.com/search-engine1.htm 
 
Access the following website on how Google works 
for the second part: 
http://www.youtube.com/watch?v=BNHR6IQJGZs 
 

Research and explain the 
process by which a web 
page is found on the internet 
and displayed.  Record notes 
on the given worksheet. 
 
Role-play the process of 

Search Engine 
Web Browser 
ISP 
DNS 
Spiders 
Root nameserver 
Nameserver 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key 
Vocabulary 

search 
techniques and 
internet 
resources.   
 
Evaluate 
websites. 

Understand how the computer knows where to get the 
information for a web page. 
http://www.youtube.com/watch?v=h0xUHykOPtY 
 
Understand how search engines know what websites to list 
when you search for a particular word. 
 
Search Engine: a computer program that retrieves 
documents or files or data from a database or from a 
computer network (especially from the internet). 
 
 
Web Browser: a computer program used for accessing sites 
or information on a network (such as the World Wide Web). 
 
ISP: an acronym for Internet Service Provider 
 
DNS:  an acronym for Domain Name System (or Service or 
Server), an Internet service that translates domain names into 
IP addresses. Because domain names are alphabetic, they're 
easier to remember. The Internet however, is really based on 
IP addresses. Every time you use a domain name, therefore, a 
DNS service must translate the name into the corresponding 
IP address. For example, the domain name 
www.example.com might translate to 198.105.232.4. 
 
A root nameserver is a DNS server that answers requests for 
the root namespace domain. 
 
 
 

browsing a web page. 
 
Explain how search engines 
such as Google work. 
 
Explain how to refine 
searches to retrieve better 
information. 
 
Identify other resources for 
searching on the Internet 
such as Google maps, 
Internet Movie Database, 
and Wikipedia. 
 
Inspect different websites 
for validity of information.   
 
Examine and evaluate the 
site 
www.martinlutherking.org, 
a hateful site run by a white 
nationalist group and the site 
www.whitehouse.org, not 
the official site for the 
Whitehouse. 
 
Propose criteria for 
evaluating a website. 
 
Use a provided rubric to 

Webserver 
Domain name 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key 
Vocabulary 

A Web server is a program that, using the client/server 
model and the World Wide Web's Hypertext Transfer 
Protocol ( HTTP ), serves the files that form Web pages to 
Web users (whose computers contain HTTP clients that 
forward their requests). 
 
Search engine spiders are software applications used by 
search engines to index web pages. They "spider" the web by 
following links from one page to another. 
 
A domain name locates an organization or other entity on 
the Internet. For example, www.totalbaseball.com  
locates an Internet address for "totalbaseball.com" at Internet 
point 199.0.0.2 and a particular host server named "www." 
The "com" part of the domain name reflects the purpose of 
the organization or entity (in this example, "commercial") 
and is called the top-level domain name. 
 
Not all websites are dependable, accurate, unbiased. 
 
An excellent resource with examples of different types of 
websites appropriate for evaluation to use with the given 
rubric: 
http://lib.nmsu.edu/instruction/eval.html 
 

evaluate websites. 

Days  
10-11 

Introduction to 
the concept of a 
computer 
program. 

Computer program: An organized list of instructions that, 
when executed, causes the computer to behave in a 
predetermined manner. 
 
The basis for the following directions activity is adapted from 
www.justriddlesandmore.com/direct.html 

Explain the concept of a 
computer program. 
 
Complete an activity “quiz” 
on following directions. 
 

Computer 
Program 
 



Williamsville Central School District © 2010      Exploring Computer Science Curriculum 6-8 

Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key 
Vocabulary 

 
 

Complete an activity on 
drawing pictures. 
 
Discuss the importance of 
following directions. 
 
Develop and write a set of 
instructions for making a 
peanut butter and jelly 
sandwich. 
 
Evaluate peers’ directions 
for making the sandwich 
after literally executing the 
steps in order. (Butter may 
be substituted for peanut 
butter given the potential for 
allergies in the classroom). 

Days 
 12-14 

Explore the idea 
of intelligence – 
especially as it 
relates to 
computers.  
Explore what it 
means for a 
machine to 
“learn”.  
Discuss whether 
computers are 
intelligent or 
whether they 

Artificial Intelligence : The branch of computer science 
concerned with making computers behave like humans.  
 
The Turing test is a proposal for a test of a machine's ability 
to demonstrate intelligence.  A program passes the test if a 
person can have a conversation with the interface and not be 
able to tell if it is human or computer. 
 
A chatterbot is an interface that is designed to demonstrate 
intelligence through interactive conversation with a user. 
 
 
 

Explain the idea of 
intelligence – especially as it 
relates to computers. 
 
Explain what it means for a 
machine to “learn”. 
 
Discuss whether computers 
are intelligent or whether 
they only behave 
intelligently. 
 
Using the CSUnplugged 

Intelligence 
Artificial 
Intelligence 
Turing test 
Chatterbot 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key 
Vocabulary 

only behave 
intelligently. 

Chatterbots are found at the following addresses: 
• Eliza - http://www-ai.ijs.si/eliza/eliza.html 
• Athena - http://www.athena.blueinfos.com/ 
• Friend4U -  http://www.virtualentities.com/friend4u 
• InteliAvatar - http://www.inteliwise.com/ 
• Alicia - http://www.blueinfos.com/alicia 

 
For additional information on Artificial Intelligence and 
chatbots: 
Chatterbox Challenge – 
http://www.chatterboxchallenge.com/ 
 
The website below is used to complete the second part of the 
Computer Intelligence Activity 
http://www.20q.net/ 

 
 

Activity 20, role play a 
human, a computer, and two 
question leaders.   
 
Determine which student 
plays the computer and 
which plays the human. 
 
Chat with various 
chatterbots and determine 
the level of intelligence for 
each.  Record answers to a 
given set of questions, notes 
and observations on the 
given worksheet. 
 

Days  
15-16 

Explore how 
computers are 
used for 
communications 
 

Communications mechanisms: 
     Email, chat, Facebook, internet telepohony, cell phones,    
     texting, news “on demand”, radio, etc. 
                                      
Globalization: the process of increasing the connectivity and 
interdependence of the world's markets and businesses. This 
process has speeded up dramatically in the last two decades 
as technological advances make it easier for people to travel, 
communicate, and do business internationally. Two major 
recent driving forces are advances in telecommunications 
infrastructure and the rise of the internet. 
 
 

Explain how computers are 
used for communications. 
 
Identify communications 
mechanisms. 
 
State the impact of changes 
to communications on 
society. 
 
Discuss positive and 
negative consequences. 

Computer based 
communications 
mechanisms. 
Privacy 
Safety 
Globalization 
Connectivity 
Permanence 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key 
Vocabulary 

Days  
17-20 

Explore how 
computers are 
used for 
information 
storage and 
retrieval, 
decision-making 
support, 
visualizing data 
modeling and 
design, art, 
music, and 
video, 
education, e-
commerce, 
embedded 
systems, and 
relaxation and 
entertainment. 
 

Information storage and retrieval:  the systematic process 
of collecting and cataloging data so that they can be located 
and displayed on request.  
 
Electronic commerce, commonly known as e-commerce or 
e-business consists of the buying and selling of products or 
services over electronic systems such as the Internet. 
 
An embedded system is a computer system designed to 
perform one or a few dedicated functions often with real-time 
computing constraints. It is embedded as part of a complete 
device often including hardware and mechanical parts. 
Embedded systems range from portable devices such as 
digital watches and MP3 players, to large stationary 
installations like traffic lights, factory controllers, or the 
systems controlling nuclear power plants. 

Explain how computers are 
used for information storage 
and retrieval, decision-
making support, visualizing 
data, modeling and design, 
are, music and video, 
education-commerce, 
embedded systems, 
relaxation and 
entertainment. 

Information 
storage 
Information 
retrieval 
E-commerce 
Embedded 
systems 

Days  
21-24 

Final projects 
and 
presentations. 

The final project can be a: 
• PowerPoint 
• Skit 
• Video 
• Poster 
• Other approved product 

 
 
 
 

Given a scenario for 
someone that wants to buy a 
new computer, determine 
the best options for this user. 
 
In a group of three or four, 
create a proposal with four 
computer system product 
choices with appropriate 
justification. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key 
Vocabulary 

The final project should have: 
• A title with group members’ names 
• The given scenario  
• Computer comparison chart 
• Which computer is chosen 
• Justification for choices 

 
The final project rubric is available to all students prior to 
completion and presentation of the final project. 
 

Evaluate project based on 
the provided rubric. 
 
Present project to class. 

Optional 
Day 

Field trip to UB  Examine the various uses of 
computer systems and 
computers at a local 
university. 
 
List and describe a variety 
of uses for computers. 
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Williamsville Central School District 
Exploring Computer Science 

 
Unit 2: Problem Solving (5 weeks) 
 

Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to do 
and at what level of application?” 

Key Vocabulary 

 
 

Day 1 
 
 
 

Introduce the four 
steps of the 
problem solving 
process. 

Problem solving steps: 
 1.   Understand the problem 
 2.   Make a plan to solve the problem 
 3.   Carry out the plan 
 4.   Review and reflect on how the  
       problem was solved 
 
 
 
 

Name and explain the steps in the problem 
solving process. 
 
Solve a problem by using pictures, charts, 
graphs, systematic lists, objects or acting 
out the solution.  

Algorithm 

 
 
 
 

Days 
2-4 

 
 
 
 

Apply the 
problem solving 
process.  Use 
different 
strategies to plan 
and carry out the 
plan to solve 
several problems. 

Students will need to know how to apply 
different strategies to help them make a 
plan and carry out the plant to solve 
several problems.   

Solve a problem by applying the problem-
solving process. 
 
Solve a problem using methods like 
divide and conquer, find the pattern and 
guess and check. 
 
Express a solution using standard design 
tools like making drawings, charts, and 
acting out the solution. 
 
Determine if a given solution successfully 
solves a stated problem. 
 
 
 
 

Algorithm 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to do 
and at what level of application?” 

Key Vocabulary 

 
 
 

Days 
5-7 

 
 
 
 
 

Reinforce the four 
steps of the 
problem-solving 
process.  In  
particular, the 
strategy to finding 
a problem similar 
to one that has 
already been 
solved is 
explored. 

Students will need to know the four main 
phases in the problem-solving process 
well from above.   
1.   Understand the problem 
2.   Make a plan to solve the problem 
3.   Carry out the plan 
4.   Review and reflect on how the  
       problem was solved 
 
Understand the generalized formula for 
summing the integers from 1 to N or 1 to 
N – 1. 
 
 

Name and explain the steps in the 
problem-solving process when summing 
the first 100 consecutive integers. 
 
 
Solve a problem by applying the problem-
solving process when scheduling a youth 
soccer league game. 
Youth Soccer League Activity 
 The Youth Soccer League has 6 teams: 
1. Jaguars 
2. Bears 
3. Coyotes 
4. Stallions 
5. Eagles 
6. Sharks 
Each team must play each other team 
two times in a season.  Games will be 
scheduled on Saturdays.  Each team will 
play a game on every Saturday until the 
season is completed.  Develop a schedule 
of games for the season.  Enter the 
schedule into a calendar or spreadsheet 
on the computer.  Create a poster with 
the schedule and your explanation for 
how you developed the schedule.  Then 
answer the following questions. 
1. How many games will the Jaguars 

play for the season?  Justify your 
answer. 

2. How many games will be played on 
each Saturday?  Justify your answer. 

Consecutive Integers 



Williamsville Central School District © 2010      Exploring Computer Science Curriculum 6-3 

Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to do 
and at what level of application?” 

Key Vocabulary 

3. How many games total will be 
played for the league?  Justify your 
answer. 

4. How many weeks long is the 
season(how many Saturdays)?  
Justify your answer. 

5. What would the answers for 
questions 1 – 4 be if the league had 
30 teams?  Justify your answer. 

6. What would the answers for 
questions 1 – 4 be if the league had 
20 teams playing each other 3 times 
each? 

  7.  What would the answers for questions 
       1 – 4 be if the league had n teams 
       playing each other m times? 
 
Determine if a given solution successfully 
solves a stated problem. 
 

 
 

Days 
8-9 

 
 
 

Counting in the 
binary number 
system. 

The binary numeral system, or base-2 
number system, represents numeric values 
using two symbols, 0 and 1.   0 means off 
and 1 means on.  

Students will begin to explore how 
numbers are expressed in binary. 
 
Use cards that show a number of dots 
from left to right showing 16, 8, 4, 2 and 1 
dot(s).  Display the decimal numbers 1 – 5 
using the dot cards.  Look for patterns and 
explain how the numbers are written using 
0’s and 1’s.  

 
Count forward and backward in binary. 
 

Binary Numbers and 
Digits 
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Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to do 
and at what level of application?” 

Key Vocabulary 

 
 
 
 

Days 
10-12 

 
 
 
 

Convert between 
binary and 
decimal numbers 
in the context of 
topics that are 
important to 
computer science. 

View the first 3 minutes from the video 
“The Primes” that explains how Frank 
Drake sent 1679 bits of information into 
space in the search of intelligent life.  The 
video can be found at: 
http://www.learner.org/resources/series21
0.html?pop=yes&pid=2283 

Learners will need to set up a free account 
at http://www.learner.org first. 

Hexadecimal numbers use base 16 while 
Binary numbers use base 2.   

An example of a hexadecimal number can 
be seen when describing colors.  For 
example, a typical browser color code:    
COLOR="# FF33CC"  

The above is called a TRIPLET, or group 
of THREE numbers. (FF, 33 and cc) 

Colors are specified by how much RED 
(from 0 to 255), Green (from 0 to 255) 
and Blue (from 0 to 255) are in the final 
color. 

We must, however, specify these color 
values in Hex. 

Decode the message at the bottom of p. 18 
of the CS Unplugged: Count the Dots 
activity. The link for this activity can be 
found at:  http://csunplugged.com 
Once there, choose  Activities and then 
Binary Numbers 
 
 Explain why binary and hexadecimal 
numbers are important in computer 
science.  p. 16 of the CS Unplugged: 
Count the Dots activity is a good 
summary. 
 
Convert from decimal numbers to binary 
and visa versa. 
 
Use binary digits to encode and decode 
messages using the ASCII alphabet. 
 
Use binary digits to create binary art.  
Students will encode a secret message in 
binary using beads.   
 
 
 

Decimal Numbers 
Prime Numbers 
Hexadecimal Numbers 
Encode 
Decode 
Webquest:SETI 
ASCII alphabet 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to do 
and at what level of application?” 

Key Vocabulary 

FF 33 CC Is Therefore . . . 

FF (Hex) = 255 (Decimal) Points of Red 
33 (Hex) =   51 (Decimal) Poinrs of Green 
CC (Hex) = 204 (Decimal) Points of Blue  

Students will need to know how to 
convert from decimal numbers to binary 
and visa versa.   
 
Encode:  In computers, encoding is the 
process of putting a sequence of 
characters (letters, numbers, punctuation, 
and certain symbols) into a specialized 
format for efficient transmission or 
storage.  
Decode: Decoding is the opposite process 
of encoding -- the conversion of an 
encoded format back into the original 
sequence of characters. 
  
Students will need to know how to use the 
ASCII (American Standard Code 
for Information Interchange) 
alphabet.  A link to the ASCII alphabet 
can be found at:  http://www.raft.net.  
Once there, search ASCII alphabet and 
then choose the Binary Weaving activity.  
                        
SETI is the Search for Extra-Terrestrial 
Intelligence.  
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Pacing Section 
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Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to do 
and at what level of application?” 

Key Vocabulary 

Students will need to know what SETI  
does. 
 

 
 
 

Days 
13-14 

 
 
 
 
 

Discuss 
encryption and its 
role in keeping 
information 
private. 

Encryption : Encryption is the conversion 
of data into a form, called a ciphertext, 
that cannot be easily understood by 
unauthorized people.  
 
Decryption: Decryption is the process of 
converting encrypted data back into its 
original form, so it can be understood. 
 
Message encryption and decryption in 
detail. 
 

Use the internet to define encryption. 
 
Discuss how encryption is used to keep 
information private. 
 
List types of information that should be 
encrypted and state why. 
 
Create encryption keys, create a message 
with the designated key and have other 
students decrypt the message without the 
key.  
 
 
 

Encryption 
Message Encryption 
Decryption 
Encryption Key 

 

 
 

Days1
15-17 

 
 
 

Explore sorted 
and unsorted lists 
and various 
sorting algorithms 

Define sorted and unsorted lists. 
    
Insertion sort:  Works by removing each 
object from an unsorted group and 
inserting it into its correct position in a 
growing list.  With each insertion the 
group of unsorted objects shrinks and the 
sorted list grows, until eventually the 
whole list is sorted. 
 
 
 
 
                                                 (continued) 

Describe various sorting algorithms. 
 
Compare various sorting algorithms.   

Sorted Lists 
Unsorted Lists 
Sorting Algorithms 
Insertion Sort 
Bubble Sort 
Mergesort 
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Pacing Section 
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Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to do 
and at what level of application?” 

Key Vocabulary 

Bubble sort:  Involves going through the 
list again and again, swapping any objects 
side-by-side that are in the wrong order.  
The list is sorted when no swaps occur 
during a pass through the list.   
 
Mergesort:  Another method that uses 
‘divide and conquer’ to sort a  list of 
items.  First the list is divided at random 
into two lists of equal size.  Each of the 
two half-size lists is sorted, and the two 
lists are merged together.   
 
 
 
 

 
Days 
18-19 

 
 

Introduce the 
linear and binary 
search algorithms. 

Linear search algorithm:  Start at the 
beginning, compare each element to what 
you are looking for until you find it or 
there is no more elements.  Data can be 
sorted or not. 
 
Binary search algorithm:  Requires 
sorted data.  Look at middle item, 
eliminate the half where the value is not 
located.  Find the new middle element and 
continue process until you find it, or no 
more data. 
 
 
 
 

Describe the linear search algorithm.  
Provide examples and where it is 
appropriate and why. 
 
Describe the binary search algorithm.  
Provide examples and where it is 
appropriate and why.   
 
Use Lego’s to create a tower with certain 
specification, then model the algorithm 
for solving the tower problem.   
 
 

Linear Search 
Algorithm 
Binary Search 
Algorithm 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to do 
and at what level of application?” 

Key Vocabulary 

 
 
 

Days 
20-21 

 
 
 
 
 

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

For more on spanning trees (for example: 
the best ways to link computers or power 
lines between houses) refer to the 
following links:  
http://www.ics.uci.edu/~eppstein/161/960
206.html 
 
http://www.youtube.com/watch?v=Ew-
bLQZCngs 
 
http://www.youtube.com/watch?v=yHcNy
wmjTCQ 
 
 

Solve a minimal spanning tree using the 
Mudd City activity found at 
www.csunplugged.com/index 
 
Draw a graph (a series of numbers, circles 
and lines connected where the circles may 
represent houses, lines represent muddy 
roads and numbers represent lengths of 
roads) to solve a problem:  Finding the 
best route that connects all the houses 
with paved roads but uses as few paving 
stones as possible. 

Minimal Spanning Tree 
 

 
Days 
22-25 
 

Students 
complete final 
projects. 

The cost of changing an existing road to a 
high speed roadway is 1 (where 1 
represents whatever the base cost per mile 
is) for every mile of interstate, 2 (twice 
the cost per mile as interstate) for every 
mile of state highway, and 3 (three times 
the cost per mile as interstate) for every 
county highway, etc. 
 
A road atlas will be needed to find various 
distances and types of roads. 
The presentation can be a poster, 
PowerPoint, video or other pre-approved 
product. 
 
 
 
                                                 (continued) 

Create the most inexpensive plan for 
constructing new high speed roadways 
between ten U.S. cities and present your 
plan to the class.  The goal is to connect 
all these cities as cheaply as possible.   
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Pacing Section 
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Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to do 
and at what level of application?” 

Key Vocabulary 

The project should include: 
1. The names of people in the groups 
2. A picture (graph) representing all 

cities with all roads between them 
labeled with mileages and costs 

3. A detailed plan of your solution 
4. A written explanation of the 

strategies you used to find the least 
expensive solution 

5. The solution on the graph and the 
total cost of the project 

 
 
The Final Project rubric provides the 
grading for this final project.  The link to 
the rubric can be found in the W drive/ 
Math/ High School/ Courses and NYS 
Exams/ Exploring Computer Science/ 
ExploringCSv2[1].pdf 
Once there, go to page 89 and 90. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

 
Days 
1-2 
 
 
 
 
 
 

Issues of 
social 
responsibility 
in web use are 
explored as 
well as the 
relative merits 
of the 
influence of 
the web on 
society, 
personal lives, 
and education. 

Links for the first five days of instruction can be found at: 
www.georgebenainous.com/web 
 
The image below is a screenshot of the instructional page. 

 
 
On this page, choose Web 2.0 then Project Ideas. 
 
 

Set up a blog and create an 
entry that describes 
student’s current online 
experiences. 
 
Explain basic security 
issues on the internet. 
 
Identify web applications 
which influence society 
and education.  Participate 
in a discussion about 
online experiences with 
social networking sites 
like FaceBook, MySpace, 
blogs, email, online 
chatting and the impact it 
has had on students’ lives. 
 
Identify appropriate vs. 
inappropriate use of social 
websites, after viewing the 
PBS video “Growing Up 
Online” from the series 
Frontline and discuss the 
content after viewing it.  

Blog 
Blogging 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

Blog:  Short for Web log, a blog is a web page that serves as a 
publicly accessible personal journal for an individual. Typically 
updated daily, blogs often reflect the personality of the author.  
For more information refer to the following link:  
http://www.webopedia.com/quick_ref/history_of_blogging.asp 
 
To set up a blog choose from the following links: 
https://www.blogger.com/start 
http://wordpress.com/ 
http://www.tumblr.com/ 
 
Resource for discussion regarding student use of social networking 
applications.  Parts 1 – 3 of Growing Up Online from the PBS 
Series Frontline:  
http://www.pbs.org/wgbh/pages/frontline/kidsonline/view/ 
 
 
Project ideas link:  
http://www.georgebenainous.com/web/index.php?id=2&page=2 
 

Some questions for 
discussion could be:  What 
social networking 
applications do you use?  
How often?  How many of 
your friends use them?  
How important are these 
web applications to your 
lives?  How have they 
changed your lives?  
Should we be concerned 
about our safety?  Why?  
Do you think the girl in 
the video was doing 
anything wrong?  Why are 
adults concerned about 
this?   
Have students create a 
blog entry reflecting on 
the video.  
 

 
 
 
 
Days 
3-4 
 
 
 

Examine 
various Web 
2.0 
applications 
and their use 
in social web 
based search 
as well as 
shared media 
and data 

Tadalist.com:  Web’s to-do list tool.  Examples:  favorite movies, 
goals, nightly homework assignments. 
 
The link http://tadalist.com/ will connect to tadalist.com. 
 
Web 2.0: In an article published by Tim O’Reilly in 2005 certain 
key points regarding the nature of Web 2.0 were made. While there 
is no clear-cut definition of Web 2.0, and the term has often been 
bandied about as a buzz-word, we can visualize “Web 2.0 as a set 
of principles and practices." 

Create and edit lists using 
a web application like 
tadalist.com. 
 
Create and use social 
bookmarking websites.   
 
Use bookmarks for the 
sites used in their Unit 1 
projects on how 

Tadalist.com 
Web 2.0 
Social 
bookmarking 
Tag based search 
Tag Clouds 
Term-based 
search 
Ranking based 
search engines 
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Pacing Section 
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Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

storage. Web 2.0 entails more of a change in attitude to the web rather 
than a radical change in the technology of the web. The key is in 
the change in the relationship of the user to the web and in the kind 
of experience the user can expect to have. 
 
The user is in control of his/her own data. The entry point to any 
web application is customizable based on preferences set by the 
user. The user is part of a larger community of users and his 
experience of a web application will be social in nature since the 
information he is seeking is contributed by other users. Blogging 
can be thought of more globally as a form of participation rather 
than simply self-publishing. The user's public face in the web 
community can be defined in an application such as Facebook or 
MySpace.  
 
Social bookmarking:  The general idea behind social bookmarks 
is that rather than saving a bookmark for a web page in a browser 
such as Internet Explorer or Firefox, users instead save the 
bookmark to a publicly accessible web site. Other people can then 
see your bookmark and ideally be exposed to something that you 
wouldn't otherwise encounter. 

Some social bookmarking sites also employ a voting system that 
allows users to indicate what bookmarks they found interesting. As 
a bookmark receives more and more votes, it's prominence on the 
web site increases which in turn attracts more and more votes. The 
ultimate is to have the bookmark appear on the homepage of the 
social bookmark site. 

 

computers are used in 
various venues. 
 
Differentiate between a 
ranking based search 
engine such as Google or 
Yahoo and a social 
bookmarking 
(collaborative) search 
engine such as del.icio.us, 
ma.gnolia.com, or 
stumbleupon.com. 
 
Use various web 2.0 
visualization tools such as 
tag clouds to create word 
clouds from famous 
speeches or poems at 
wordle.net. 
 
 
 

 



Williamsville Central School District © 2010      Exploring Computer Science Curriculum 6-4 

Pacing Section 
Topic 
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“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

Social bookmarking website: 
http://www.ebizmba.com/articles/social-bookmarking-websites 

A tag is a keyword used to describe an article or website. Tags are 
often used in social bookmarking, social news and blog entries to 
help users search for relevant content. 
 
Tag Based Searches:  Web pages are more and more dynamic, 
displaying data updated in real-time. Ajax 
(http://webdesign.about.com/od/ajax/a/aa101705.htm) allows 
updating of content within web pages without having to reload the 
entire page. Google Maps and other Ajax-driven web sites pave 
the way. The user can create "mash-ups" of Google maps and 
customized searches, visually displaying specialized data that 
others may want to share.  
 
A collection of contributors can now create an encyclopedia 
together such as Wikipedia , or create huge repositories of 
photographic images with Flickr , or video with YouTube.  
 
As users tag the results of their searches on del.icio.us, a more 
meaningful kind of search begins to develop based on the opinions 
and categorizations of thousands of other users and not simply 
based on hit rankings. Visual conceptualization tools such as tag 
clouds become common place. 
 
For example, a blog entry on the Green Bay Packers might be 
given the tags of "blog" , "Green Bay" , "Packers" , and "football". 
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“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

Tag can also be used as a verb, as in tagging a blog entry or 
searching for articles tagged with "sports". 

A tag cloud is a box containing a list of tags with the most 
prominent or popular tags receiving a darker and bigger font than 
less popular tags. 

A term based search is your typical search that might be done on 
Google.  It does not allow you to narrow your search using tags.   

Citation for everything above:  
http://www.georgebenainous.com/web/index.php?id=2&page=1 
  
Search engine ranking  refers to the position at which a particular 
site appears in the results of a search engine query. A site is said to 
have a high ranking when it appears at or near the top of the list of 
results. Just to confuse things, results are typically numbered 
starting at 1 and increasing down the list of results, thus a higher 
ranking corresponds to a lower number, 1 being ideal. 
 
Resources: 
http://ma.gnolia.com/ 
http://www.stumbleupon.com/ 
http://www.stumbleupon.com/productdemo.html 
http://www.wordle.net 
http://www.tadalist.com 
http://www.georgebenainous.com/web 
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Procedural Knowledge 
“What do students need to 
be able to do and at what 
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Key Vocabulary 

Search 2.0 versus traditional searches link: 

http://www.readwriteweb.com/archives/search_20_vs_tr.php 

 
 
 
 
Days 
5-7 
 
 
 
 

Explore the 
concept that 
free web 
applications 
can serve as 
replacements 
for desktop 
applications.  
Three different 
web 
applications 
are considered. 

Photoshop Express is a free on-line photo editing service. 

As a memorization tool, Quizlet lets registered users create "sets" 
of terms customized for their own needs. These sets of terms can 
then be studied under several study modes. 

Familiarize: This mode is shown automatically on the set's main 
page. This study mode is very similar to traditional paper flash 
cards. One side of the card is shown, and clicking on the "Click to 
flip" button which shows the other side of the card. The option is 
available to show both sides and this option will divide the screen 
in two with the term and definition shown on the same page. 
Another option is available to see the Familiarize feature in full 
screen. In addition if you wanted to shuffle the order of the flash 
cards this option is also included. 
 
Learn: In this mode, users are either prompted with the term or 
definition and are then prompted to define the other. A term or 
definition that is incorrectly defined is recycled until the user gets 
the questions correct, making this mode of study very effective. 
 
Test: The "Test" mode lets users create randomly generated tests 
through selecting options to customize a test so that the test may 
comprise of, for instance, only multiple choice questions and 
matching questions. 
 

After an online 
presentation on how to get 
started using Photoshop, a 
review of image editing, 
and slideshow 
presentation techniques 
edit an image online using 
Photoshop Express. 
 
Create a flash card or quiz 
application using 
quizlet.com. 
 
Create an online slide 
presentation using 
sliderocket.com. 
 
 
 

Photoshop 
Express 
Quizlet.com 
Sliderocket.com 
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Key Vocabulary 

Scatter: This mode is a matching game where terms and 
definitions are randomly scattered around the screen. The goal is to 
match terms with their appropriate definitions in the least amount 
of time possible. 
 
Space race: "Space Race" is a mode that allows players to test their 
typing skills while memorizing. The object of this mode is to type 
the matching word or definition before a scrolling word or 
definition leaves the screen. 
 
Voice race: This mode of study is only available for terms that 
only contain letters and is developed in association with Spoken 
Language Systems (SLS), a branch of the MIT Computer Science 
and Artificial Intelligence Laboratory. When a definition is 
provided, the user speaks the term and voice recognition software 
determines if the spoken term is correct.   
 
Citation for above: http://en.wikipedia.org/wiki/Quizlet                                
 
Sliderocket is used to create on-line presentations.   
                                                                            
More resources:  
http://www.photoshopexpresstechniques.com/ 
http://quizlet.com/demo/ 
http://www.sliderocket.com/demos.html 
http://www.zoho.com 
http://www.georgebanainous.com/web 
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be able to do and at what 
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Key Vocabulary 

 
 
 
Days 
8-9 
 
 
 
 

Introduce the 
use of basic 
html and css 
markup. 

url :  uniform resource locator. 
 
html : hypertext markup language. 
 
http :  hypertext transfer protocol. 
 
css:  cascading style sheet. 
 
The basics of html/css can be found at a tutorial website for this 
course at the following link: 
http://www.georgebenainous.com/web/index.php?id=4 
Once there, choose HTML/CSS then Basic Markup 
 
Another site that has a nice html/css tutorial: 
http://mootools.net/blog/2007/06/05/help-i-dont-know-javascript/ 
Once there find the link near the middle of the page under the 
heading Learning the Basics and How to Create 
 
A website that explains padding and px as seen in html code can be 
found at the following link: 
http://www.goer.org/HTML/intermediate/margins_and_padding/ 
 
Other html and css tutorials: 
http://www.w3schools.com/html/ 
http://www.w3schools.com/css/default.asp 
 

Explain the concept of a 
url and the relationship of 
an html page to a web 
browser.   
 
View and read the 
html/css basic markup 
section on the tutorial 
website. 
 
Create an html page with 
paragraph tags, images, 
and css styling using a 
free or shareware html 
editor or proprietary web 
editing software.  Use 
Dreamweaver 8 –go to 
Start, Programs, 
Macromedia, Macromedia 
Dreamweaver 8. 
 
Create a website with one 
or more movie reviews.  
The html page will contain 
the following paragraphs 
for each review:  title, 
director, synopsis, review.  
The css (stylesheet) will 
have corresponding 
classes.  The page will 
also include at least one 

url 
html  
http 
css 
padding  
px 
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“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

picture, the name of at 
least one of the actors in 
italics, and the colors of 
the background and text 
should also be given.  
Share results with one 
another. 
 
Complete a second 
htm/css project and share 
results with one another. 
 

 
 
 
Days 
10-11 
 
 
 
 

Explore the 
concept of 
separating 
style from 
structure by 
keeping 
separate html 
and css files 
and making 
code more 
reusable. 

To link css style sheets with html files place the style.css in the 
head section of the html page.  This allows easy sharing of 
common css style across many html pages. 
 
For a tutorial on classes and adding css rules follow the following 
link:  www.georgebenainous.com/web 
Once there, choose HTML/CSS, then reusable code. 
 
What is an ID  Selector? 
A class ID is "a unique identifier to an element". css IDs are similar 
to classes in that they define a special case for an element. Below is 
an example of a css ID. 

CSS Code: 

p#exampleID1 { background-color: white; }  
p#exampleID2 { text-transform: uppercase; }  

Create an html page which 
links to a separate css file. 
 
Revise previous movie 
review project to 
incorporate the new ideas:  
classes, adding css rules. 
 
Complete htm/css project 
2 which will displays 
information about a 
favorite band. The html 
page will contain the 
following: 

1. A paragraph with 
the name of the 
band in large bold 
print 

2. At least one 

classes 
ID 
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Key Vocabulary 

HTML Code: 

<p id="ExampleID1">This paragraph has an ID name of 
 "exampleID1" and has a white CSS defined background</p> 
 
<p id="ExampleID2">This paragraph has an ID name of 
 "exampleID2" and has had its text transformed to uppercase 
letters. </p> 

What is Displayed: 

This paragraph has an ID name of "exampleID1" and has a white 
CSS defined background. 

THIS PARAGRAPH HAS AN ID NAME OF "EXAMPLEID2" 
AND HAS HAD ITS TEXT TRANSFORMED TO UPPERCASE 
LETTERS. 

Notice that an ID's css is an html element, followed by a "#", and 
finally ID's name. The end result looks something like 
"element#idname". Also, when an ID is used in html, we must use 
"id=name" instead of "class=name" to reference it. 

Why Did They Choose Those Names? 
ID: A person's Identification (ID) is unique to one person.  
Class: There are many people in a class.  

 

picture 
3. The genre of the 

band in italics(i.e. 
Rock, Rap, etc) 

4. A list of some of 
the songs from the 
band in a 
paragraph in 
regular print 

5. A separate section 
that explains why 
the band is your 
favorite 

6. The background 
and text in 
different colors 

Other projects may be 
done as well. 
Share results with one 
another. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

Use IDs when there is only one occurrence per page. Use classes 
when there are one or more occurrences per page. 

The citation for the above information can be found at the 
following link: 
http://www.tizag.com/cssT/cssid.php 
 

 
Day 12 

Explore image 
editing for the 
web using 
Photoshop or 
an image 
editor of 
choice. 

DPI stands for dots per inch. 
 
While DPI is important the more important measure of a digital file 
are the pixel dimensions. The combination of the DPI and pixel 
dimensions determines the actual printing or document size. 
 
Pixel dimensions are the horizontal and vertical measurements of 
an image expressed in pixels. The pixel dimensions may be 
determined by multiplying both the width and the height by the dpi. 
 
An additional resource on  DPI: 
http://blog.fotolia.com/us/faq/buyer/dpi-_digital_photography-
_phot.html 
  
The term "JPEG" is an acronym for the Joint Photographic 
Experts Group which created the standard. 

The Graphics Interchange Format (GIF ) is a bitmap image 
format that was introduced by CompuServe in 1987 and has since 
come into widespread usage on the World Wide Web due to its 
wide support and portability. 

 

Identify the standard 
image resolution for the 
web (72 dpi). 
 
Resize and crop images 
for the web. 
 
Identify and differentiate 
between the various 
formats used in web sites: 
jpg, gif, png. 
 
Use a Java applet in a web 
page. 
 
Crop and resize images in 
Photoshop and use them 
with the provided lake 
applet. 
 
Use a Java based photo 
morphing web site to 
change elements of a 
photograph in gif or jpeg 

DPI 
Pixel dimensions 
Java applet 
JPEG 
Gif 
Png 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

Portable Network Graphics (PNG) is a bitmapped image format 
that employs lossless data compression. PNG was created to 
improve upon and replace GIF 
 
To learn how to resize and crop images for the web and 
differentiate between the various formats, use the link to the 
following tutorial website:  www.georgebenainous.com/web 
 
Once there, choose the Photoshop tab and select Resolution, 
Resizing, Cropping, or File Formats. 
 
A screenshot of the instructional page follows: 

 
 
A java applet is a fully functioning little program. It's an 
application, but its a little application, thus the term applet. 
 
For additional information on Java applets and how to import them 
into an html page use the following link: 
http://www.htmlgoodies.com/beyond/java/article.php/3470731/So-
You-Want-A-Java-Applet-Huh.htm 

format. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

Use the following link for java photo morphing: 
www.georgebenainous.com/web 
 
Once there, choose Photoshop and select Project 1.  From there 
select The Perception Laboratory’s Face Transformer.   
 
The project demonstrates how online web tools (created using 
Java) can be used to morph images. Students can see an animation 
of a student who was "aged" using the photo morphing website.  
 
Other resources: 
http://morph.cs.st-andrews.ac.uk/ 
https://www.photoshop.com/express 
 

 
 
 
Day 13 
 
 
 

Use styling 
tables in html. 

Use the following link for creating an html table, how to add rows 
and columns as well as how to use tags, add css styling to table, 
row and column elements. 
http://www.georgebenainous.com/web 
 
Once there, choose the HTML/CSS tab on top, then Tables. 
 
A screenshot of the instructional page follows: 

Use table, row, and 
column tagging in an html 
page. 
 
Create an html page with a 
table presenting structured 
information.  Project ideas 
are listed at website. 
 
Add css styling to an html 
table. 
 
Share results with one 
another. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

 
 

 
 
 
Day 14 
 
 
 

Use lists and 
nested lists for 
presenting 
information 
such as 
outlines in a 
web page. 

Use the following link to learn about how to create html ordered 
and unordered lists: 
http://www.georgebenainous.com/web 
 
Once there, choose the HTML/CSS tab then Styled Lists. 
 
Tutorials on html and css styling: 
http://www.w3schools.com/html/ 
http://www.w3schools.com/css/default.asp 
 

Use ordered and 
unordered list tagging in 
an html page. 
 
Create an html page with 
lists and nested lists. 
 
Add css styling to an html 
list. 
 
Share results with one 
another. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

 
 
 
Day 15 
 
 
 
 

Introduce the 
use of css as a 
page layout 
method.  
Consider 
spacing and 
placement as 
design 
elements. 

The following link demonstrate the <div> positioning using css and 
explains the css positioning project requirements: 
http://www.georgebenainous.com/web 
 
Once there, choose the HTML/CSS tab then Page Layout 

The <div> tag defines a division or a section in an html 
document.The <div> tag is often used to group block-elements to 
format them with styles. 

An example of code to create a section in a document that will be 
displayed in green: 

<div style="color:#00FF00"> 
  <h3>This is a header</h3> 
  <p>This is a paragraph.</p> 
</div> 

The div element is very often used with css to layout a web page. 

Note: Browsers usually place a line break before and after the div 
element. 

Citation for above information:  
http://www.w3schools.com/tags/tag_DIV.asp 

CSS Positioning – The css positioning properties allow you to 
position an element. It can also place an element behind another, 
and specify what should happen when an element's content is too 
big. 

Use grid elements in css 
div placement. 
 
Create web pages which 
place div elements using 
absolute positioning. 
 
Design and create an 
online advertisement by 
extending the ideas from 
the previous project using 
css positioning and 
varying opacity for 
overlapping images.   
 
Share results with one 
another. 

<div> tag 
Absolute 
positioning 
Opacity 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

Elements can be positioned using the top, bottom, left, and right 
properties. However, these properties will not work unless the 
position property is set first. They also work differently depending 
on the positioning method. 

There are four different positioning methods. 

1.  Static Positioning – HTML elements are positioned static by 
default. A static positioned element is always positioned according 
to the normal flow of the page. 
 
Static positioned elements are not affected by the top, bottom, left, 
and right properties. 
 
2.  Fixed Positioning – An element with fixed position is 
positioned relative to the browser window.  It will not move even if 
the window is scrolled: 
 

Example 

p.pos_fixed 
{ 
position:fixed; 
top:30px; 
right:5px; 
} 
 

Try it yourself »   
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

Note: Internet Explorer supports the fixed value only if a 
!DOCTYPE is specified. 

Fixed positioned elements are removed from the normal flow. The 
document and other elements behave like the fixed positioned 
element does not exist. 

Fixed positioned elements can overlap other elements. 

3.  Relative Positioning – A relative positioned element is 
positioned relative to its normal position. 

The content of a relatively positioned elements can be moved and 
overlap other elements, but the reserved space for the element is 
still preserved in the normal flow. 

Example 

h2.pos_left 
{ 
position:relative; 
left:-20px; 
} 
h2.pos_right 
{ 
position:relative; 
left:20px; 
} 

Try it yourself »   
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

Example 

h2.pos_top 
{ 
position:relative; 
top:-50px; 
} 

 

Try it yourself »   

Relatively positioned elements are often used as container blocks 
for absolutely positioned elements. 

4.  Absolute Positioning – An absolute position element is 
positioned relative to the first parent element that has a position 
other than static. If no such element is found, the containing block 
is <html>: 
 

Example 

h2 
{ 
position:absolute; 
left:100px; 
top:150px; 
} 

Try it yourself »   
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

Absolutely positioned elements are removed from the normal flow. 
The document and other elements behave like the absolutely 
positioned element does not exist. 
 
Absolutely positioned elements can overlap other elements. 
 
Citation for above material:  
http://www.w3schools.com/css/css_positioning.asp 
 
CSS Image Opacity/Transparency:  Creating transparent images 
with css is easy. 

 

 
Try it Yourself - Examples 

Creating transparent images - mouseover effect 

Creating a transparent box with text on a background image 

Note: This is not yet a css standard. However, it works in all 
modern browsers, and is a part of the W3C CSS 3 
recommendation. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

Example 1 - Creating a Transparent Image 

First we will show you how to create a transparent image with css. 

Regular image:  

 

The same image with transparency:  

 

Look at the following source code regarding opacity: 

<img src="klematis.jpg" width="150" height="113" 
alt="klematis" 
style="opacity:0.4;filter:alpha(opacity=40)" /> 

Firefox uses the property opacity:x for transparency, while Internet 
Explorer uses filter:alpha(opacity=x) . 

Tip:  The CSS3 syntax for transparency is opacity:x. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

In Firefox (opacity:x) x can be a value from 0.0 - 1.0. A lower 
value makes the element more transparent. 

In Internet Explorer (filter:alpha(opacity=x)) x can be a value from 
0 - 100. A lower value makes the element more transparent. 

 
Example 2 - Image Transparency - Mouseover Effect 
 
Mouse over the images: 

 

 

The source code for these images follows. 

<img src="klematis.jpg" 
style="opacity:0.4;filter:alpha(opacity=40)" 
onmouseover="this.style.opacity=1;this.filters.alpha.opacity=100
" 
onmouseout="this.style.opacity=0.4;this.filters.alpha.opacity=40
" /> 
 
<img src="klematis2.jpg" 
style="opacity:0.4;filter:alpha(opacity=40)" 
onmouseover="this.style.opacity=1;this.filters.alpha.opacity=100
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

" 
onmouseout="this.style.opacity=0.4;this.filters.alpha.opacity=40
" /> 

 
We see that the first line of the source code is similar to the source 
code in Example 1. In addition, we have added an onmouseover 
attribute and an onmouseout attribute. The onmouseover attribute 
defines what will happen when the mouse pointer moves over the 
image. In this case we want the image to NOT be transparent when 
we move the mouse pointer over it. 
 
The syntax for this in Firefox is: this.style.opacity=1 and the syntax 
in Internet Explorer is: this.filters.alpha.opacity=100. 
 
When the mouse pointer moves away from the image, we want the 
image to be transparent again. This is done in the onmouseout 
attribute. 

 
Example 3 - Text in Transparent Box  
The following lines of text are generated from the following source 
code. 

This is some text that is placed in the transparent box. 
This is some text that is placed in the transparent box. 
This is some text that is placed in the transparent box. 
This is some text that is placed in the transparent box. 
This is some text that is placed in the transparent box. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

 

 

The source code looks like this: 

<html> 
<head> 
<style type="text/css"> 
div.background 
  { 
  width:500px; 
  height:250px; 
  background:url(klematis.jpg) repeat; 
  border:2px solid black; 
  } 
div.transbox 
  { 
  width:400px; 
  height:180px; 
  margin:30px 50px; 
  background-color:#ffffff; 
  border:1px solid black; 
  /* for IE */ 
  filter:alpha(opacity=60); 
  /* CSS3 standard */ 
  opacity:0.6; 
  } 
div.transbox p 
  { 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

  margin:30px 40px; 
  font-weight:bold; 
  color:#000000; 
  } 
</style> 
</head> 
 
<body> 
 
<div class="background"> 
<div class="transbox"> 
<p>This is some text that is placed in the transparent box. 
This is some text that is placed in the transparent box. 
This is some text that is placed in the transparent box. 
This is some text that is placed in the transparent box. 
This is some text that is placed in the transparent box. 
</p> 
</div> 
</div> 
 
</body> 
</html> 
 

In the code above, a div element (class="background") is first 
created with a fixed height and width, a background image, and a 
border. Then a smaller div (class="transbox") is created inside the 
first div element. This div also have a fixed width, a background 
image, and a border. In addition we make this div transparent. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

Inside the transparent div, some text is added inside a p element. 

Citation for above information:   
http://www.w3schools.com/Css/css_image_transparency.asp 
Other resources: 
http://www.w3schools.com/html/ 
http://www.w3schools.com/css/default.asp 
 

 
 
 
 
Days 
16-18 
 
 

Practice using 
style tables, 
lists and css in 
the context of 
a web page 
creation 
project. 

Web pages used for these projects were bookmarked during the 
social bookmarking lesson earlier in this unit. 
 
The completed website should highlight the findings used for Unit 
1 presentations. 
 
All resources and tutorials from the unit can be accessed using the 
following link: 
http://www.georgebenainous.com/web 
   

In groups, design and 
create a web page using 
various design elements 
that links to at least 5 
other websites based on 
the projects from Unit 1 
on how computers are 
used in various venues.  
 
Share their websites that 
highlight the findings they 
used for their Unit 1 
presentations. 
 

 

Day 19 
 
 
 

Introduce 
basic 
javascript.  
Add 
interactivity to 
web pages. 

Javascript is a scripting language which when used in conjunction 
with html can provide programming logic and interactivity not 
found in html alone. 
 
Use the following link to learn how to create and link to a 
javascript file: http://www.georgebenainous.com/web 
 
 
 

Extend code samples 
provided in tutorial 
website to create alerts, 
prompts, and math 
statements on a web page. 
 
Add a javascript to an 
html page. 
 

Javascript 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

 
 
 
 
Once there, choose the Javascript tab then Basic Scripting. 
The following topics are demonstrated: 

1. How to include a javascript within an html page. 
2. How to include an external javascript file 
3. How to use of another kind of dialog box called prompt. 
4. How to use javascript to do arithmetic and to write directly 

to our web page and not just to dialog boxes. 
 
Additional resource: 
http://www.w3schools.com/JS/default.asp 
 

Link to an external 
javascript file. 
 
Create alerts and prompts 
in javascript. 
 
Write basic math 
statements in javascript 
 
Share results with one 
another. 
 

 
 
 
 
Day 20 
 
 
 
 

Introduce 
javascript 
functions.  
Create 
modular, 
reusable code 
and use 
javascript to 
learn 
fundamental 
programming 
concepts. 

Functions:  Javascript, like most other languages, can break 
different tasks into reusable chunks of code called functions. 
Functions can be reused or called again when an event occurs such 
as the clicking of a link. 
 
Use the following link to learn  how to create a javascript function: 
http://www.georgebenainous.com/web 
 
Once there, choose the Javascript tab then Functions. 
 
The following topics are demonstrated: 

1.  The beginning "hello" example is rewritten using a 
function. 

2. The use of functions to do some basic arithmetic based on 
values entered in text fields. 

3. How javascript can change css styling on the fly. 

Extend code samples 
provided in tutorial 
website using the correct 
syntax rules for creating 
functions in javascript. 
 
Extend code samples 
provided in tutorial 
website to create 
javascript math functions. 
 
Extend code samples 
provided in tutorial 
website to create 
javascript functions which 
apply css styling to a div. 

Functions 
parseInt function 
Parsing 
<br> tag 
<a> tag 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

 
The parseInt() function parses a string and returns an integer. 

 

Parsing is the process of analyzing a text, made of a sequence of 
tokens (for example, words), to determine its grammatical structure 
with respect to a given (more or less) formal grammar. 

Line breaks are different then most of the tags we have seen so far. 
A line break ends the line you are currently on and resumes on the 
next line. Placing <br /> within the code is the same as pressing the 
return key in a word processor. Use the <br /> tag within the <p> 
(paragraph) tag.   

Example 

A line break is marked up as follows: 

This text contains<br />a line break. 

 

Try it yourself » 

The <br/>  tag inserts a single line break.  

The <br/>  tag is an empty tag which means that it has no end tag. 

Citation for <br> tag:  

 
Share results with one 
another. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

http://www.w3schools.com/TAGS/tag_br.asp 
 
The HTML a tag  defines an anchor and may be used to establish a 
link to other documents, as a bookmark on a page, or as both of 
them. 
When used to set a bookmark you must define an id or name (use 
"id" for Strict XHTML or both "id" and "name" with the same 
value for compatibility) to be able to point to it in other instances. 
The id must be unique and follow the rules described for the 
"name" attribute. If no "href" attribute is defined, the visual aspect 
of text is not changed.  

 
Example: 

Code  View  

<a id="bookmark" 
name="bookmark">First 
bookmark named as 
"bookmark". We'll refer to it 
in other examples.</a>  

  First bookmark named as 
"bookmark". We'll refer to it in 
other examples 

 
When the HTML a tag is used to link to other pages the "href" 
attribute is defined and describes the location of the referred 
resource. The links are usually rendered in a special way by 
browsers using text decorations, as color and/or underline. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

 

 

 

Example: 

Code  View  

<a 
href="http://www.roi.com.a
u/">Search engine 
optimization</a><br /> 
<a 
href="comment.html">The 
HTML comment tag</a>  

Search engine optimization 
The HTML comment  

 
Citation for html a tag:  
http://www.htmlquick.com/reference/tags/a.html 
 
Additional resource: 
http://www.w3schools.com/JS/default.asp 
 

Days 
21-22 

Introduce 
several web 
user interface 
elements 
combining 
javascript, 

Use the following link to view a demonstration of  Photoshop 
filters and effects: http://www.georgebenainous.com/web 
 
Once there, choose the Photoshop tab then Filters/Effects. 
 
Use the following link to see the code that produces the above 

Apply a Photoshop filter, 
effect, or image 
adjustment using the lasso 
tool. 
 
Create a rollover button 

Lasso tool 



Williamsville Central School District © 2010      Exploring Computer Science Curriculum 6-30 

Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

html, css, and 
Photoshop. 

results using rollover buttons in javascript: 
http://www.georgebenainous.com/web 
 
Once there, choose the Javascript tab then Rollover Buttons. 
 
Images for student work must be saved in a folder called “images”. 
 
Use the following link to learn how to create a menu in an HTML 
page: http://www.georgebenainous.com/web 
 
Once there, choose the HTML/CSS tab then Menu Styles. 
 
The following topics are demonstrated: 

1. Creating a menu with an unordered list of links. 
2. Styling that creates a simple but appealing horizontal menu. 
3. Code that provides an interesting inverted sliding door 

technique 
 
To view examples of html templates with navigation, header, body, 
sidebar and footer sections use the following links: 
http://www.quackit.com/html/templates/download/simple/087/ 
http://www.quackit.com/html/templates/simple_website_templates.
cfm 
 
The following link provides instruction with using the lasso tool in 
Photoshop for inverted selections and to assist in the continental 
mapping project: 
http://www.georgebenainous.com/web 
 
Once there, choose the Photoshop tab then Project 2 
 

using javascript. 
 
Explore, identify, and 
implement online 
resources for creating css 
based menus. 
 
Create a single template 
html file with a menu. 
 
Build a muti-page website 
and implement two 
versions with different 
menus. 
 
Use an html template to 
implement the continental 
mapping project. 
 
Share results with one 
another. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

The lasso tool creates a custom, free-hand selection. It is usually 
used to cut out, or select specific sections of a pre-existing picture. 
Access the lasso tool by clicking on the icon located on the tool bar 
in Photoshop. 
 

 
 
 
 
Day 
23 
 
 
 

Implement 
advanced 
functionality 
with javascript 
libraries.  
Create 
accordion 
menus based 
on the 
mootools 
implementatio
n. 

An accordion menu is a styling effect that causes pages to appear 
to fall out in an accordion fashion when a button is clicked. 
 
An example of a JavaScript library is mootools. 
 
MooTools (My object oriented (JavaScript) Tools) is an open 
source, lightweight, modular object-oriented programming 
JavaScript Web application framework designed for intermediate to 
advanced level JavaScript developers. 
 
The mootools link: http://www.mootools.net 
 
A demonstration of accordion menu and using mootools can be 
found on the tutorial website: 
http://www.georgebenainous.com/web 
 
Once there, choose the JavaScript tab then Mootools. 
 

Collect images and 
information for a small 
website about an artist or 
photographer or other 
cultural form of visual 
expression and implement 
an accordion menu driven 
website based on the 
template provided. 
 
Share results with one 
another. 
 

Accordion menu 
MooTools 

 
 
 
 
Days 
24-25 
 
 

Further 
explore the use 
of javascript 
library effects, 
including 
lightbox 
slideshow and 
sliding image 

Lightbox  is a simple, unobtrusive script used to overlay images on 
the current webpage. 
 
Lightbox v2.0 uses the Prototype Framework and Scriptaculous 
Effects Library.  There are various lines of code that must be 
included in the header for Light Box to work. 
 
To learn how to use lightbox use the following link:  

Explore the effect of Light 
Box through the web 
tutorial. 
 
Implement advanced 
interactive web 
functionality through the 
inclusion of javascript 

Lightbox 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

 puzzles. http://www.georgebenainous.com/web 
 
Once there, choose the JavaScript tab then Light Box. 
 
 
The following link duplicates the instructions from the above, but 
also includes a download link and troubleshooting suggestions. 
http://www.lokeshdhakar.com/projects/lightbox2/ 

 
To learn about the use of and to see a demonstration of JQuery, use 
the following link:  
http://www.georgebenainous.com/web 
Once there, choose the JavaScript tab then JQuery. 
 
JQuery is a cross-browser JavaScript library designed to simplify 
the client-side scripting of HTML 
 
To preview the code for a sliding image puzzle using an image of 
choice open Dreamweaver8 found in the Start menu, Programs, 
Macromedia.  Next go to file, open, open Jquerypuzzle.html and all 
files in the folder.   
 
When using a different image, copy the image and paste into the 
images folder as a .jpg.  In the html file, change the image name in 
line 31.   
 

libraries. 
 
Create a lightbox 
slideshow with at least 5 
pictures and include 
captions for each picture. 
 
Create a sliding image 
puzzle using an image of 
choice.  Use Photoshop to 
resize/drop images as 
needed.   
 
Share results with elbow 
partners. 
 

Days 
26-27 

Explore 
javascript and 
the use of 
random 
numbers. 

For the example statement      
var num = parseInt(Math.random() * 100) + 1;   
 
var stands for a variable. 
num is the name of your variable. 

Use JavaScript to generate 
random elements on an 
html page. 
 
Use JavaScript to generate 

var 
num 
Math.random 
array 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

parseInt was explained on a previous day.   
 
Math.random:  random is a method of the Math class that returns 
a number from 0 to 1 including 0 but not 1, [0, 1).  
 
To obtain a random number from 1 to 100 use the formula: (high 
num – low num + 1) + low num.   
 
For example,  to produce a random number from 2 to 100 the line 
of code would say:  var num = parseInt(Math.random()*99) + 2; 
Note the value 99 was obtained by taking 100 – 2 + 1 = 99. 
 
An array is a special variable, which can hold more than one 
value, at a time.  An array is a series of elements of the same type 
placed in contiguous memory locations that can be individually 
referenced by adding an index to a unique identifier. 

If you have a list of items (a list of car names, for example), storing 
the cars in single variables could look like this: 

cars1="Saab"; 
cars2="Volvo"; 
cars3="BMW";  

However, what if you want to loop through the cars and find a 
specific one?  And what if you had not 3 cars, but 300? 

The best solution here is to use an array! 

An array  can hold all your variable values under a single name. 

a random number within a 
specified range using and 
implementing the code 
from the tutorial website 
in order to extend the 
guessing game.   
 
Implement a new version 
of the demo from the 
tutorial website on random 
numbers. 
 
Assign values to an array 
in Javascript. 
 
Implement a simplified 
version of the 
Shakespearean insult web 
page as a sentence 
combining exercise. 
 
Create a poetry generating 
web page using Javascript 
arrays.  Include random 
generation of images 
and/or background colors. 
   
Share results with one 
another. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

And you can access the values by referring to the array name. 

Each element in the array has its own index or ID so that it can be 
easily accessed. 
 
Create an Array – An array can be defined in three ways.  
The following code creates an Array object called myCars: 
 
1: 

var myCars=new Array(); // regular array (add an optional 
integer 
myCars[0]="Saab";       // argument to control array's size) 
myCars[1]="Volvo"; 
myCars[2]="BMW"; 

 
2: 

var myCars=new Array("Saab","Volvo","BMW"); // condensed 
array 

 
3: 

var myCars=["Saab","Volvo","BMW"]; // literal array 

Note: If you specify numbers or true/false values inside the array 
then the variable type will be Number or Boolean, instead of 
String. 

Access an Array – One can refer to a particular element in an 
array by referring to the name of the array and the index number. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

The index number starts at 0. 
 
 
 
 
The following code line: 

document.write(myCars[0]); 

 
will result in the following output: 

Saab 

 

 
Modify Values in an Array 
 
To modify a value in an existing array, just add a new value to the 
array with a specified index number: 

myCars[0]="Opel"; 

 
Now, the following code line: 

document.write(myCars[0]); 

 
will result in the following output: 

Opel 

 
Citation for above array definition: 
http://www.w3schools.com/JS/js_obj_array.asp 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

Another link for array: 
http://www.cplusplus.com/doc/tutorial/arrays/ 
 
 
 
Next we will dissect the code below after the block: 

function generateRandom(num){    
    return parseInt(Math.random() * num);    
}    

function generateInsult{ 
firstPhrase = new Array("artless","bawdy","beslubbering");} 
r1=generateRandom(firstPhrase.length);  } 
 

<body> 
<a href="#" onclick="generateInsult()">insult</a><br>    
</body> 
 
First, from the body, the function, generateInsult is called.  In the 
function generateInsult(above the body), an array is created.  Then, 
r1 which is a variable name is assigned a number by calling the 
generateRandom function.  The number is one of the elements 
("artless","bawdy","beslubbering”) in the array selected randomly. 
 
firstPhrase.length refers to either artless, bawdy or beslubbering as 
element number 0 or 1 or 2. 
 

Days 
28-30 

The class 
completes 
final projects. 

Ethical Dilemmas: 
1. People illegally download music over the internet.  

Although it’s free, it is still illegal.  What do you choose to 
do?  Why? 

 

Incorporate all objectives 
of the unit into the final 
project.   
 
Analyze an ethical 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

2. Your parent loses his/her job.  You could help out by selling 
illegal dvds on the streets.  What should you do? 

 
 
 
3. You have the ability to hack into the school computer 

system.  You can change people’s grades.  Would you 
change your own?  Why or why not?  What if you could 
change the grade for a basketball player who has a 
scholarship to play for a big university? 

 
4. Someone you know works at a store that sells iPods.  He 

steals some and asks if you want to buy one for half the 
price the store sells it for?  Should you buy it?  Why or why 
not? 

 
The Final Project Rubric provides the grading for this final project. 

dilemma.  Consider 
alternatives and give 
reasons why you should or 
shouldn’t do what is 
described.  Choose what 
you would do and explain 
why.   
 
Create a web site that 
describes your ethical 
dilemma and how you will 
handle it. 
� Collect images and 

text and include 
references to sources. 

� Create and use a 
template file which 
includes a navigation 
section, header 
section, body, sidebar 
and footer sections. 

� Use a css file to 
define layout and 
styling for headings, 
paragraphs, images, 
etc. 

� Use a css file to 
define a menu from 
an unordered list. 

� Give a visual and oral 
presentation when the 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to 
be able to do and at what 
level of application?” 

Key Vocabulary 

web site is completed.  
 
 
 
 

Day 31 
 

Flash 
Animation 
Supplement 
(optional) 

Refer to the document on the W-drive, [Math/High School/Courses 
and NYS Exams/Exploring Computer Science/Unit Resources/Unit 
3 – Web Design/Flash Animation] for a 3 day optional topic 
discussion.   
 
A Flash animation or Flash cartoon is an animated film which is 
created using Adobe Flash or similar animation software and often 
distributed in the .swf file format. The term Flash animation not 
only refers to the file format but to a certain kind of movement and 
visual style which, in many circles, is seen as simplistic or 
unpolished. 

 Flash animation 
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Williamsville Central School District 
Exploring Computer Science 

 
Unit 4: Introduction to Programming (7 weeks) 
 

Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

Day 1 

Introduction to 
Scratch 
programming 
language 

The KWL chart  has columns for “Know”, 
“Want” to know, and “Learned”. 
 
Introduction to Scratch document: 
http://scratch.mit.edu 
 
Scratch intro video: 
http://info.scratch.mit.edu/Support/Videos 
 
Creating a new file: 
     File, new, navigate to location, name  
     the file, etc. 
 
 

Reflect on how programs like 
Microsoft Word, Internet Explorer and 
Windows are made. 
 
Fill out KWL chart in small groups 
then share K and W with the class (L 
will be finished on day 33). 
 
Name the basic terms used in Scratch. 
 
Create the beginning of a simple 
program in Scratch using name.sb as 
an example. 

Scratch 
Sprite 
Stage 
X and Y coordinates 
Scripts 
Block 
Stack 
Run  
Stop 
 

Days 
2-3 

Basic features of 
Scratch in the 
context of 
creating a simple 
program 

Introduction to Scratch document: 
http://scratch.mit.edu 
 
The green flag runs all scripts that start with 
“when____clicked”.  This allows multiple 
sprites to act simultaneously. 
 
 

Complete a simple Scratch program. 
 
Utilize the green flag feature. 

Green flag 
 

Day 4 

Dialogue 
between sprites 
 

Creating a new file: 
     File, new, navigate to location, name  
     the file, etc. 
 
 

Develop a dialogue between two of 
more Scratch sprites. 
 
Explain the reasoning behind how 
their dialogue works. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

The “say____for__secs” block is within the 
Looks menu. 
 
The “wait ___ secs” block is within the  
Control menu. 
 
 
 
 

 
 
Days 
5-6 
 
 
 
 

Introduction to 
moving sprites. 
 

Open a file: 
     File, Open, and navigate to document. 
 
Click on the green flag to run the scripts. 
 
Click on each sprite to view the script unique to 
that sprite. 
 
The “repeat” block is within the Control menu. 
 
Iteration  is a procedure in which a cycle of 
operations is repeated n times.  This is also 
referred to as looping. 
 
The sprites are reinitialized , meaning they start 
back at the beginning, each time the program is 
executed by the green flag. 
 
 
 
 
 
 

Examine the scripts for each sprite in 
moving.sb. 
 
Explain the three major ways to move 
sprites using moving.sb. 
 
Choose the appropriate method of 
moving to make a cat circle the bases 
in baseball.sb 

Repeat block 
Iteration  
Looping 
Reinitialize 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

 
Days 
7-8 
 
 
 
 
 
 

Event driven 
programming 
through the 
creation of an 
alphabet game 

Event driven programming  is a 
programming paradigm in which the flow of 
the program is determined by events—i.e., 
sensor outputs or user actions (mouse clicks, 
key presses) or messages from other programs. 
 
The “switch to costume____” block is within 
the Looks menu. 
 
The “say___for__secs”  and  “think___for 
a___secs” blocks are within the Looks menu. 
 

Explain event driven programming. 
 
Create new costumes for sprites. 
 
Output dialog in talk bubbles. 
 
Write a program using alphabet 
learning.sb, as a starting point, that 
responds to user created events from 
the mouse and keyboard to play an 
alphabet game. 

Event driven 
programming 

 
 
Day 
9 
 
 
 
 
 
 

Introduction to 
broadcasting via 
role play 

A tutorial of how broadcasting can be used:  
http://scratch.mit.edu/projects/Larry828/908057 
 
The “broadcast___” and “broadcast ___ and 
wait” blocks are within the Control menu. 
 
Broadcasting will send a message to all sprites, 
triggering them to do something, and waits 
until they all finish before continuing with the 
next block. 
 
The “when I receive___” block is within the 
Control menu. 
 
“Receiving” runs script below when it receives 
specified broadcast message. 

Role play from a written script 
provided by teacher to demonstrate the 
concept of broadcasting. 
 
Create scripts that broadcast an event 
for a sprite. 
 
Create scripts that listen to and 
respond to events. 
 
Change the background of the stage.  
 
Examine the file summer.sb and 
complete worksheet. 
 
Edit the program summer.sb to 
demonstrate understanding of 
broadcasting and responding. 
Examine the rubric for the summer.sb 
project. 

Broadcast event 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

Day 10 

Developing a 
story to be used 
in a Scratch 
program. 

Create a new file. 
 
Previous lesson on broadcasting. 

Examine the file cat story.sb. 
 
Begin to develop an idea for a Scratch 
story by brainstorming. 
 
Examine the rubric for cat story.sb 
 

 

 
 
Days 
11-15 
 
 
 
 
 

Writing Scratch 
stories. 

Access file from previous day. Develop a Scratch story project. 
 
Include broadcast events in the 
program. 
 
Assess peers to help in gauging 
personal progress. 
 
Prepare presentation for the class. 
 

 

Day 16 

Variables A variable is a name that represents a value 
that can be changed.  For example, in the 
equation 3 5x+ = , x is the variable. 
 
Blocks under the Variables menu: 

• “make a variable” 
• “set ______ to ___” 
• “change______by____” 
• “show variable_____” 
• “hide variable______” 

Explain the concept of variable. 
 
Identify the variable in an example. 
 
Create examples of variables. 
 
Using variable example.sb, create a 
program to play a game where points 
are earned for picking healthy foods 
and lost for unhealthy foods. 
 
Enhance the program by adding food 
choices worth 2±  or 3± . 
 

Variable 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

Day 17 

Conditionals A conditional statement is one that can be put 
in the form “if A, then B”  where A is called the 
premise (or antecedent) and B is called the 
conclusion (or consequent). 
 
“if” is used to state a condition where 
something might happen if the condition is true. 
 
The “if” and “if …else” blocks in Scratch are 
located under the Control menu. 
 
 
 

Explain the concept of conditionals. 
 
Enhance the program age.sb with 
conditionals based on the Age Project 
handout. 

Conditional statement 
Premise 
Conclusion 
 

Days 
18-19 

And, Or and 
randomness 

A And B is true only when both are true. 
 
A Or B is true when either one or both is true. 
 
The  “___and___” and “___or___” blocks are 
under the Operators menu. 
 
Random numbers are numbers that occur in a 
sequence such that two conditions are met: (1) 
the values are uniformly distributed over a 
defined interval or set, and (2) it is impossible 
to predict future values based on past or present 
ones.   
 
The “pick random ___ to ___” block is under 
the Operators menu. 
 
 
 

Use conditionals with And and Or to 
write a grade program that returns a 
letter grade based on a percentage 
grade. 
 
Use a random number generator to 
write a dice program, using dice.sb as 
a starting model.   
 
Create a pair of dice in the program. 
 
Create a program that shows each 
random dice roll. 

And 
Or 
Random 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

Day 20 

 
Rock Paper 
Scissors program 
in Scratch 
 

Rules of the game Rock Paper Scissors: 
1. Rock wins over Scissors 
2. Paper wins over Rock 
3. Scissors wins over Paper 
 

 

Apply knowledge of conditionals to 
complete a Rock Paper Scissors 
program. 
 
Compare the programs rps starter.sb 
and rps solution.sb to determine the 
additions that need to be made. 
 
Enhance the program rps starter..sb 
with conditionals, random numbers, 
broadcasting, and variables so that the 
program correctly determines the 
winner. 
 
 
 

 

Day 21 

Creating a timer Specifications for the project: 
• Create a variable 
• Initialize the timer to 10 when flag is 

clicked 
• Wait 1 second and check if timer is 0 
• Output the current time with a sprite or 

show the variable 
• If timer = 0, indicate time is up 
• When flag is clicked reset the program 
• Creativity is good 
• Timer should stop at 0, not enter 

negatives 
 
 
 

Create a timer program that will count 
from 10 to 0. 
 
Share solutions for the timer with the 
class. 
 
Observe several runs of the model 
program timing.sb 
 
Examine the Timing Game rubric and 
begin to determine a theme for your 
own Timing Game. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

Days 
22-26 

Creating a timing 
game in Scratch 

Project criteria are available on the rubric. 
 
Project should include: 

• 3 or more timed sprites 
• A timer 
• A score variable 
• User feedback 
• Resetting 
• Notification of game over 
• A counter for number of perfects 
• An increasing difficulty level over time 

 
 
 
 
 
 

Create a Timing Game based on one 
demonstrated in class. 
 
Assess peers to help gauge personal 
progress. 
 
Prepare a presentation of the Timing 
Game program. 
 
Evaluate peers’ Timing Game projects 
using given Peer Grading Sheet. 

 

 
Day 27 

Investigating two 
types of games 
for final project 

monkey game.sb is a game that simulates a 
monkey chasing after bananas for points.  The 
code for each sprite and all actions is provided 
in the window. 
 
pinball game.sb is a game that simulates a 
pinball machine.  The code for each sprite and 
all actions is provided in the window. 
 

Run and examine the code for two 
different types of games created in 
Scratch – monkey game.sb and pinball 
game.sb. 
 
Answers the set of given questions 
based on these projects. 
 
Enhance each game by making 
suggested changes. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

 
 
 
Day 28 
 
 
 
 

Introduction to 
final project 
topics 

The Community Project will highlight one 
thing to improve about your community based 
on at least one statistic.  The project should 
contain blocks like broadcast and at least three 
different pages. Additionally, it should contain 
one personal recording, one picture, and an 
observation from a peer on the topic. 
 
The Game Project is a creative project based 
on a game of your choice.  The project should 
keep score, include a timer and a help screen, 
reset when the green flag is clicked, stop when 
the game is over, and increase in difficulty as 
play continues. 
 
 

Make an appropriate choice for the 
final project from Game Project or 
Community Project options based on 
the given descriptions, criteria, and 
rubrics. 

 

Days 
29-32 

Writing Scratch 
program for 
either 
Community or 
Game projects 
 
 

Project criteria are available on each rubric. Incorporate objectives from the unit 
into the final project. 

 

 
Day 33 
 

Complete final 
projects 
 

 Finish KWL charts from Day 1. 
 
Complete rubrics and turn in final 
project work. 
 
Prepare presentations for the class. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

Days 
34-35 

Presentations  Present final projects to the class. 
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Williamsville Central School District 
Exploring Computer Science 

 
Unit 5: Robotics (7 weeks) 
 

Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to be able to do and 
at what level of application?” 

Key 
Vocabulary 

Day 1 

What is a 
robot? 

A robot is a mechanical device that sometimes 
resembles a human and is capable of performing a 
variety of often complex human tasks on command or 
by being programmed in advance.  A robot is a 
machine or device that operates automatically or by 
remote control. 
 
Five criteria for identifying a robot: 
     Body – a tangible substance with shape. 
     Input  – information into machine sensors. 
     Programmable – the machine must be  
     able to receive a set of instructions. 
     Output  – actions. 
     Behavior – a set of actions that results in  
     a task completion 
 
Optional  
Isaac Asimov’s three Laws of Robotics: 

0) A robot may not injure humanity, or through 
inaction, allow humanity to come to harm 

1) A robot may not injure a human being, or 
through inaction, allow a human being to come 
to harm 

2) A robot must obey the orders given to it by 
human beings, except where such orders 
conflict with law 1 

3) A robot must protect its own existence, as long 

Attempt to define robot. 
 
View the video “Kismet” found at 
http://www.teachersdomain.org/ 
 
After viewing the video, discuss and list the 
common characteristics of a robot and decide 
what robots are good for and bad for. 
 
Determine which everyday machines (such 
as traffic light, dishwasher) are robots using 
the “Are We Robots?” activity sheet. 
 
Optional 
Research Isaac Asimov’s three Laws of 
Robotics and create a project that states the 
three laws, determines why Asimov came up 
with these laws, and evaluates how these 
laws affect our thinking about robots today. 
 
 

Robot 
Body 
Input 
Programmable 
Output 
Behavior 
 
Optional – 
Isaac 
Asimov’s 
three Laws of 
Robotics 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to be able to do and 
at what level of application?” 

Key 
Vocabulary 

as such protection does not conflict with laws 1 
and 2 

 
Resource for research on Isaac Asimov: 
http://en.wikipedia.org/wiki/Three_Laws_of_Robotics 
 
 
 
 

Days 
2-3 

Robot 
designs and 
control 
algorithms 

There are limits to the tasks that robots can perform. 
 
A robot’s body determines its potential capabilities (for 
example whether it has arms). 
 
Robots follow the instructions that they are 
programmed with. 
 
If an instruction is to be repeated, a loop should be 
included in the program instructions. 
 
Recall a loop is a sequence of instructions that is 
continually repeated until a certain condition is 
reached. 
 
 
 

Evaluate how the design of a robot’s body 
affects its behavior. 
 
Complete the shoe tying activity and 
evaluate how a robot would tie a shoe. 
http://www.thetech.org/robotics/activities/page05.html 
 
Create an algorithm to direct a human robot 
from one part of the room to another. 
 
Walk like a robot activity: 
www.sciencekids.co.nz/lessonplans 
/technology/robotactivities.html 

loop 

 
Day 4 

Introduction 
to Lego 
Robotics kits 
– set up trays 

Each Lego Mindstorms kit contains a tray and a 
diagram card that illustrates where each part should be 
placed in the tray. 

Distinguish between the Lego parts for 
building a robot. 
 
Set up the Lego trays. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to be able to do and 
at what level of application?” 

Key 
Vocabulary 

Day 5 

Building the 
base 

The Lego Mindstorms kit contains a manual that has 
step by step picture instructions.  
 
Instructions for setting up the base are on pages 8–21. 

Examine and interpret the steps in the 
pictorial manual. 
 
Assemble the base of the robot. 
 
Charge batteries. 
 
 

 

Days 
6-7 
 

Introduction 
to the NXT 
Brick 

The NXT Brick  is the brain of the robot. 
 
The NXT User Guide is available as support in 
identifying parts and locations. 
 
Parts: 

• Ports 1-4 are used for input.  Wires are used to 
plug sensors into the NXT brick 

• The four types of sensors are touch, sound, 
light, and ultrasonic sensor. 

• Ports A – C are output ports.  Wires are 
connected to devices such as lamps and motors. 

• Orange button – On/Enter 
• Light grey arrow buttons – Navigation, left 

and right 
• Dark grey button – Clear/Go back.  Keep 

pressing this button to turn off, until prompt, 
then hit Orange 

• The speaker is the on the right side (lines). 
• If the rechargeable battery is in, there is a 

power plug and LCD lights . 
 
 

Examine and distinguish between the parts of 
the NXT brick. 
 
Identify the following parts: 

• Ports 1-4 
• Four types of sensors 
• Ports A – C 
• Output devices 
• Orange button 
• Light grey arrow buttons 
• Dark grey button 
• Speaker 
• Rechargeable battery 
• Power plug 
• LCD lights 
• Servo motor 

 
Assemble input and output devices correctly. 
 
Practice handling and turning the robot on 
and off. 
 
Practice plugging in sensors in ports 1-4. 

NXT Brick 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to be able to do and 
at what level of application?” 

Key 
Vocabulary 

The NXT brick: 

 
 
When the robot is on, the screen displays the 
following: 

• The name of the brick (default is NXT) 
• Battery level in the top right 
• Running icon next to the battery icon.  It should 

be spinning.  If it is frozen, the NXT will need 
to be reset. 

• Floppy disk icon “My Files” has the following 
menu items using the arrow buttons 

o My Files is where programs will be 
stored 

o NXT Program allows user to create 
small programs without a computer 

o View for a quick test of the sensors and 
motors with the current data for each. 

o Bluetooth for a wireless connection 
between the NXT and other Bluetooth 
devices 

 
Use the View menu to test each sensor.  
Navigate to the “Try Me” menu and select a 
program to run.   
 
Describe what each of the Try Me programs 
accomplishes. 
 
Describe how a robot could use the sensors 
and elements of the built in programs. 
 
Use one or more built-in NXT programs, 
such as the Motor rotations and motor 
degrees program. 
 
Navigate to the “Program” menu and follow 
the directions in the Lego Mindstorms 
manual on pages 22 – 45. 
 
Test each program and determine if it works 
as expected.  
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to be able to do and 
at what level of application?” 

Key 
Vocabulary 

o Settings for changes to the speaker 
volume and sleep time 

o Try Me for the built in programs 
 
In order for the robot to do anything, the input and 
output devices must be connected. 
 
Input and Output devices in the kit: 

• Touch sensor 
• Sound sensor 
• Light sensor 
• Ultrasonic sensor 
• Servo motor 
• Lamps 

 
Pages 5, 6 and 9 in the NXT User Guide have 
additional information for using the sensors and the 
test programs. 
 

Days 
8-9 

Introduction 
to the 
Mindstorms 
NXT 
Software 

There are tutorials in the Robot Educator section of the 
Mindstorms NXT software. 
 
The parts of the software interface are found in the user 
guide on pages 48-49. 
 
The Common Palette teaches the basics of 
programming with Lego Mindstorms. It explains the 
most commonly used programming blocks. 
 
The Complete Palette contains more elaborate 
exercises and all of the various programming blocks. 

Open and recognize the parts of the 
Mindstorms NXT software. 
 
Explain the different types of icons in the 
Common Palette and how to use them. 
 
Explain the different types of icons in the 
Complete Palette and how to use them. 
 
Describe the differences between the 
common palette and the complete palette. 
 

Common 
palette 
Complete 
palette 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to be able to do and 
at what level of application?” 

Key 
Vocabulary 

 
Build a small program with the teacher using 
the common palette in the NXT software,  
 
Understand and implement steps to save the 
program and download it to an NXT brick. 
 
Modify the program with the teacher and 
download it again. 
 
Observe the effects of intentional errors, such 
as disconnected blocks. 
 
Experiment with the software independently. 
 
 
 

Days 
10-14 

Programming 
the Robot 

Tutorials are contained in the Robot Educator section 
of the Mindstorms NXT software. 
 

Use the building blocks of the common 
palette to program the robot. 
 
Build robots that can execute the functions 
programmed through the Robot Educator 
Software. 
 
Program the robot using some or all of the 
complete palette of blocks. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to be able to do and 
at what level of application?” 

Key 
Vocabulary 

Day 15 
 

Introduction 
to RoboCup 

RoboCup is a real life robotic competition for college 
students, where teams program robots to play soccer 
against other teams. 
 
RoboCup Tournament Article  
http://www.nytimes.com/2001/08/02/technology/robot-
competitors-meet-on-a-soccer-field-of-
dreams.html?scp=1&sq=robocup&st=cse 

 
RoboCup Website 
http://www.robocupjunior.org.  
 

Consider the game of tic-tac-toe and explain 
the sequence of steps for playing. 
 
Read the article on the RoboCup tournament 
and discuss how robots have been 
programmed to play soccer. 
 
Develop if-then statements and use Boolean 
operators to direct a robot to play tic-tac-toe. 

RoboCup 

Day 16 

RoboTic-
Tac-Toe and 
Junior Dance 
Tournaments 

Tic-tac-toe tournament:  Each team will be acting as 
a single robot programmed by the application they 
developed.  One student will read a command from 
their application and the other student will execute the 
command.  Teams play against each other, testing their 
code.  Each game should be observed by the class and 
monitored to ensure the teams only execute the 
commands read. 
 
RoboCup Junior is for students high school and 
younger. The introductory level of this competition is a 
dancing robot. 
 
Videos of RoboCup Junior Competitions: 
http://www.youtube.com/results?search_ 
query=robocup+junior+dance&aq=3 
 
http://www.youtube.com/watch?v=YEiqqZ2IXBc 
http://www.youtube.com/watch?v=ctbwrct92_g&feature=related 
 

Test tic-tac-toe instructions by playing the 
game with an opponent. 
 
Compete in class tic-tac-toe tournament. 
 
Watch videos of dancing robots from 
RoboCup Jr competitions and begin to 
develop ideas for project. 

RoboCup 
Junior 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to be able to do and 
at what level of application?” 

Key 
Vocabulary 

Days 
17-20 

Building a 
dancing 
robot 

The Dancing Robot Activity handout outlines the rules 
and guidelines for the project. 
 
The dance stage will be a square flat area with 
dimensions that fit in the competition room. 
 
The Dancing Robot Rubric provides the grading for 
this project. 
 
The Robot Project Reflection handout will be used by 
group members to evaluate each other. 
 
 
 
 

Use the NXT and output devices to build and 
program a robot that dances in time to music. 
 
Compete in our class robot dance 
competition 
 
Evaluate the work of each team.  
 
Reflect on the teamwork and the competition 
following the presentations. 

 

Days 
21-25 

Building a 
rescue robot 

The Rescue Robot Activity is another aspect of the 
RoboCup Junior competition. 
 
The Rescue Robot Activity handout outlines the rules 
and guidelines for the project. 
 
The Rescue Robot Rubric provides the grading for this 
project. 
 
The Robot Project Reflection handout will be used by 
group members to evaluate each other. 

Program the Rescue Robot, using the Robot 
Educator software, to use input and output 
devices to count simulated people by 
following a black line and counting the 
“people” on the path. 
 
Compete in the rescue competition. 
 
Evaluate the work of each team.  
 
Reflect on the teamwork and the competition 
following the presentations. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and understand? 

Procedural Knowledge 
“What do students need to be able to do and 
at what level of application?” 

Key 
Vocabulary 

Days 
26-35 

Design 
Challenge 
final project 

Cooperative Learning group roles are as follows: 
1. Team manager 
2. Information specialist 
3. Materials manager 
4. Checker 

 
A “Challenge” will be distributed to each group. 
 
The Design Challenge Planning sheet contains 6 steps. 

1. Task Definition 
2. Task Break Down 
3. Brainstorming 
4. Robot Design 
5. Program Flowcharting 
6. Robot Building and Programming 

 
The Design Challenge Rubric provides the grading for 
this final project. 
 
The Daily Group Evaluation sheet needs to be 
completed each day by every student. 
 
The Information Specialist Report is to be filled out by 
the Information specialist each day and given to the 
Team Manager. 
 
 

Determine who will complete each role in 
cooperative learning groups of four. 
 
Read and understand the challenge given to 
your group. 
 
Plan and record information about the design 
plan for the specific challenge given to your 
team. 
 
Build and program the robot using the Robot 
Educator software to accomplish the given 
challenge exercise.  
 
Complete daily evaluation sheets for each 
member of the group. 
 
Evaluate progress and make appropriate 
changes, if necessary. 
 
Evaluate progress based on the rubric. 
 
Present the challenge and robot to the class.  
 
Give a demonstration of your robot. 
 
Disassemble robots and organize the 
equipment, containers and boxes. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

Day 1 

Introduction to 
the Python 
programming 
environment 

Python is a powerful dynamic programming 
language that is used in a variety of application 
domains. Python is often compared to Tcl, Perl, 
Ruby, Scheme or Java. Python is an easy to 
learn, powerful programming language. It has 
efficient high-level data structures and a simple 
but effective approach to object-oriented 
programming. Python’s elegant syntax and 
dynamic typing, together with its interpreted 
nature, make it an ideal language for scripting 
and rapid application development in many areas 
on most platforms. 
 
Python documentation: 
http://docs.python.org/ 
 
A console window is a window that can display 
only text.  Console applications, though not as 
nice as GUI (Graphical User Interface), are a 
good place for beginners. 
 
To run Python, go to the start menu and run 
IDLE,  the Python GUI-integrated development 
environment.  This opens the Python shell.   
 
 
 

Navigate to Python and open the 
environment. 
 
Create a new program “Hello World” 
and run it in the environment. 
 
Understand and navigate between 
the different windows used in the 
Python environment. 
 
Draw a simple house picture with the 
Pen class. 
 
Evaluate project based on the rubric 
provided. 

Python 
Python IDLE  
Python Shell Window 
Editor 
Pen Class 
pen.forward( ) 
pen.right ( ) 
pen.left( ) 
 
 
Console Window 
(optional) 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

The Python shell: 
 

 
 
 
To begin a new program use File -> New 
Window to open up the editor. 
 
The editor window: 
 

 
 
To save a Python file use File -> Save. 
 
When saving Python files for the first time, type 
in the .py extension. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

To run a file, Run->Run Module or F5.  The 
program will run in the Python Shell Window. 
 
The Pen class contains all of the objects needed 
for drawing.   
 
The functions forward( ), right( ), left( )  will 
move the pen object. 
 
Drawing programs must start with the line 
from turtle import* 
 
Here is an example of  some code: 
 

 
 

Day 2 

Introduction to 
drawing in 
Python 

The pen class uses an x – y coordinate plane 
just like in algebra. 
 
The origin  (0, 0) is in the middle of the canvas 
window. 
 
The function goto(x, y) moves the pen object to 
a specific point instead of using forward( ), left( 
), and right( ). 
 

Write instructions for drawing a 
“happy face” on a piece of paper 
using a pen. 
 
Share instructions with a partner and 
follow the steps for drawing a “happy 
face” (do not lift pencil if the 
instructions do not indicate). 
Use up( ) and down( ) statements to 
move the pen object. 

Coordinate plane 
Origin 
goto( ) 
up( ) 
down( ) 
circle(radius) 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

The function up( ) lifts the pen object up off the 
canvas. 
 
The function down( ) places the pen object down 
on the canvas. 
 
The function circle(radius) will draw a circle 
with the given radius parameter. 
 
Here is an example of some code: 

 
 
 
 

 
Use the Pen class to create a “happy 
face” program in Python using goto(), 
up( ), down( )  and circle( ) 
statements. 
 
Summarize the two ways to draw 
using the pen class. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

Days 
3-5 

Create a program 
using the concept 
of pair 
programming 

Pair programming is a technique in which two 
programmers work together at one work station. 
One types in code while the other reviews each 
line of code as it is typed in. The person typing is 
called the driver. The person reviewing the code 
is called the navigator.  The two programmers 
switch roles frequently. 
 
 

Develop a program using pair 
programming. 
 
Use the pen class to write a program 
to draw a dream house or car. 
 
Evaluate the process of pair 
programming by describing the 
advantages and disadvantages. 
 
Evaluate class projects using the 
rubric provided. 
 
 

Pair programming 

Day 6 

Introduction to 
Dialogs in 
Python 

A Dialog is a Python module for making simple 
Text/Console-mode user interfaces. 
 
Comments are lines of code that are not 
compiled.  To create a comment, begin the line 
with the # symbol.  Comments in IDLE are red. 
 
A variable can be created by typing its name 
and using the = to save a value into it.  Variables 
in IDLE are black. 
 
Words inside the quotes are called string 
literals.  They are printed exactly as seen.  In 
IDLE, string literals are green. 
 
A variable can be appended to a string with the + 
operator. 
 

Use Dialogs for input and output 
statements. 
 
Examine the file dialoguepractice.py 
to determine how Dialogs are coded. 
 
Experiment and discover how to use 
the Dialogs in Python. 
 
Run the given code and answer the 
given questions. 

Dialogs 
Comments 
Variables 
String literals 
\n 
+ operator 
+“ “+ 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

\n inside the quotes will create a newline at that 
point. 
 
To create a space between two variables, type a 
+ “ “ +   between the variable names. 
 
The file starts with the lines: 
from Tkinter import * 
import tkSimpleDialog 
import tkMessageBox 
 

Days 
7-10 

Introduction to 
the concepts of 
software 
development, 
models and 
design teams 

The directions for creating an order form 
program are given on the order form.py file. 
 
The project rubric is available to all teams prior 
to completion. 
 
Each team will be evaluated by peers. 

Write a simple Python Dialogue. 
 
Research in small groups one of the 
following topics to share with the 
class:  software development 
activities, software development 
models, or software design teams. 
 
Present research findings to the class. 
 
Run the file order form.py as a 
prelude to writing another order form 
program.   
 
Develop, in teams, a project plan, 
assign team roles, and complete the 
order form project together. 
 
Evaluate peers projects using the Peer 
Grading document. 
 

Software 
Development 
Design Teams 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

Day 11 

Introduction to 
numerical types  
and math in 
Python 

Integers are positive and negative whole 
numbers only. 
 
Float numerical types are numbers with 
decimals. 
 
str( ) needs to be used to output integers and 
floats. 
 
Mathematical operation such as addition (+), 
subtraction (-), multiplication (*), and division 
(/) can be performed on numerical types. 
 
To save a value from a mathematical operation, 
create a variable followed by the equal symbol.  
For example sum=15+7 will save the value 22 in 
the variable sum. 
 
 
 
 

Investigate the use of numerical input 
from the user by running and 
examining the code in readnum.py. 
 
Examine the file calculatetip.py.  
Complete the code to create a tip 
calculator program 
 
Use Dialogs to receive numerical 
input from the user. 
 
 
. 

Numerical types 
Integers 
Float 
str( ) 
 

Day 12 

Introduction to 
functions in 
Python 

A function is set of instructions that perform a 
certain defined task when called and then returns 
control back to the program. 
 
Functions in Python are simply values and can 
be passed to other functions, object constructors, 
and so forth. (optional) 
 
A function can have any number of arguments 
also called parameters. 
 

Review concepts on numerical types 
by running the file gpa.py and 
answering the questions at the bottom. 
 
Run the file functions.py and 
determine what each of the functions 
accomplishes. 
 
Use functions in calculations. 
 
Write a function. 

Function 
Arguments 
Parameters 
Return 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

To write a function, begin with the def, followed 
by the function name, a pair of parentheses with 
arguments, a colon, and then the indented block 
of statements. 
 
A function may or may not have a return  
statement to return values back to the calling 
statement. 
Function syntax:  def functionname(arguments): 
 
Function example without a return statement: 
def sayhello(): 
    tkMessageBox.showinfo("sayHello", "Hello") 
 

Day 13 

Practice with 
functions 

Open the file exchange.py for a description of 
the class assignment. 
 
When completed exchange.py will convert 
between dollars and pesos and euros and dollars. 
 
Open the file measurement.py for a description 
of the class assignment. 
 
When completed measurement.py will compute 
the area, perimeter, and volume of various 
figures. 
 

Examine the outline of a program to 
exchange currencies. 
 
Determine the steps needed for  the 
conversions and complete the 
functions in the program to convert 
between different currencies. 
 
Examine the outline of a program to 
calculate measurements of geometric 
figures.. 
 
Determine the steps needed for the 
calculations and complete the 
functions in the program. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

Day 14 

Introduction to 
conditionals in 
Python 
 

The basic structure of an if statement in Python 
is  if  somecondition:. 
 
The conditions could be comparisons such as: 

• Equal to:  == 
• Less than: < 
• Greater than:  > 
• Less than or equal to: <= 
• Greater than or equal to: >= 
• Not equal to:!= 

 
The body of the conditional, the statements to 
execute if the condition is true, is determined by 
indenting. 
 
The syntax for an if…else statement in Python 
is as follows: 
    if  somecondition: 
          body 
    else: 
          body 
    
 
 
 
 
 
 
 
 
 

.Recall and discuss knowledge of 
conditionals (if…then…else) from 
Scratch. 
 
Use conditionals to complete Python 
versions of the Age and Rock, Paper, 
Scissors programs from Unit 4. 

Conditional 
if statement 
if…else statement 
if…else chain 
elif 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

The syntax for an if…else chain, nested 
conditionals, is as follows: 
    if somecondition: 
         body 
    elif  somecondition: 
         body 
    elif  somecondition: 
            body 
       else: 
            body 
 
The file age.py contains a description of the class 
assignment. 
 
When completed, age.py will print a message 
based on the age that is entered as input. 
 
The file rps.py contains a description of the class 
assignment. 
 
When completed rps.py should simulate a game 
of rock, paper, scissors. 
 

Days 
15-17 

Practice with 
conditionals and 
functions 

Decision trees are predictive models, used to 
graphically organize information about possible 
options, consequences and end value.  Decision 
trees are used for deciding between several 
courses of action. 
 
The file choose.py contains a description of the 
class assignment. 
 

Examine the outline of the program 
choose.py. 
 
Utilize a decision tree to organize 
flow of information. 
 
Apply knowledge of conditionals and 
functions to develop and write code 
for the program choose.py. 

Decision tree 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

When completed choose.py should propose 
questions to the user and options to choose from.  
The program should produce output based on the 
user input. 
 
The file choosexample..py contains a 
demonstration of a completed example project. 
 

Present programming project along 
with the decision tree to the class. 
 
Evaluate other projects using the Peer 
Grading document. 

Day 18 

Introduction to 
while loops in 
Python 
 

The primary use of the while loop is to repeat 
code without having to rewrite it. 
 
The structure of the while loop in Python is as 
follows: 
    while condition: 
        body 
 
The while statement body will continue to repeat 
while the condition is true. 
 
The program busy.py has an infinite loop.  This 
is similar to the forever block in Scratch. 
 
The file menu.py simulates ordering from a 
menu and has output statements related to the 
choices. 

Recall the uses of forever and repeat 
blocks in Scratch. 
 
Examine and run the programs 
count.py and busy.py. 
 
Determine the effect of the while 
statement in each program. 
 
Explain the uses for the while loop. 
 
Examine and run the program 
menu.py. 
 
Create new menu items and update 
the program appropriately. 

While loop 

Day 19 

Introduction to 
for loops in 
Python 
 

The  for loop is used when the number of 
iterations for a block of code is known. 
 
The basic structure is as follows: 
    for somevar in range(start, end, increment): 
 
The body of the loop is defined by indenting. 

Examine the file sunburst.py and 
follow the directions for completing 
the for loop to create a sunburst 
graphic. 
 
Examine the outline for the program 
rootbeer.py and make additions and 

For loop 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

 
The loop will begin at start and terminate before 
end. 
 
The default increment is 1, it can be omitted 
from the definition if each iteration increments 
by 1. 
 
For loops can be infinite.  An example is as 
follows:    for x in range (0, 10, -1): 
 

corrections to create a program that 
will output the song, 10 Bottles of 
Root Beer. 
 
 

Day 20 

Introduction to 
the concept of 
lists 
 

The List  type in Python is a container that holds 
a number of other objects, in a given order. The 
list type implements the sequence protocol, and 
also allows you to add and remove objects from 
the sequence. 
 
Lists can be created with initial content or 
empty. 
 
List data values can be accessed, like arrays in 
other programming languages, using brackets [ ] 
and the index number, position, of the item in 
the list. 
 
The index numbers start with 0 and go to one 
less than the length of the List. 
 
When the List is on the left side of an = it means 
save the value on the right into the List.  For 
example:      nums = [1, 2, 3] 
 

Examine and complete the questions 
on the file lists.py. 
 
Determine how the code accomplishes 
the task of printing the names in 
reverse order and rewrite the code to 
print the names in the order in which 
they were entered. 
 
Write some simple List algorithms 
such as printing every other item in a 
List and finding the mean of the 
values in a List. 
 
Research additional functions for 
Lists as needed if time permits. 

List 
Index number 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

When the List is on the right side of the equals, it 
means lookup the value in the List.  For 
example:     temp = nums[2] 
 
Items in a list can be incremented. For example: 
 nums[1]+=1 would increment the second item 
in nums by one value. 
 
The length of a List can be accessed with the       
len( ) function.  For example, len(nums) would 
return 3. 
 
To iterate through a List, use a for loop with or 
without the range values. 
 
The size of Lists can change, much like 
ArrayLists in Java. 
 
There are many more functions for Lists such as 
appending and slicing. 
 

Day 
21-24 

Practice loops, 
conditionals, and 
lists 
 

The files bargraph.py and poll.py need to be in 
the same work folder for the program to run. 
 
The file poll.py is the only one that needs to be 
edited. 
 
When the program is run, a file named 
bargraph.pyc will be created.  This is a compiled 
Python file. 
 
 

Examine the output from a sample run 
of a finished opinion poll program. 
 
Determine the steps needed to recreate 
this output. 
 
Apply knowledge of loops, 
conditionals, and lists in teams to 
develop an opinion poll program. 
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Pacing Section 
Topic 

Declarative Knowledge 
“What do students need to know and 
understand? 

Procedural Knowledge 
“What do students need to be able to 
do and at what level of application?” 

Key Vocabulary 

Determine team roles and 
responsibilities. 
 
Examine the rubric for scoring this 
project.  
 
Evaluate group progress each day. 
 
Evaluate peers programming projects 
using the peer Grading document. 
 

Day 
25-30 

Final Project  Incorporate all objectives from the 
unit into a final project. 
 
Incorporate all of the objectives from 
the unit into a final project on 
analyzing earthquake data. 
 

 

 
 


