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Course Description 
 
Based on the Next Generation science Standards, the Hoboken Public Schools fourth grade science 
program is designed to introduce and develop a foundation in science through seven major units of 
study.  These units are: Energy, Waves and their Applications in Technologies for Information Transfer, 
Molecules to Organisms: Structures and Processes, Earth’s Place in the Universe, Earth’s Systems, 
Earth and Human Activity, and Engineering Design. 

 
The performance expectations in fourth grade help students formulate answers to questions such as: 
“What are waves and what are some things they can do? How can water, ice, wind and vegetation 
change the land? What patterns of Earth’s features can be determined with the use of maps? How do 
internal and external structures support the survival, growth, behavior, and reproduction of plants and 
animals? What is energy and how is it related to motion? How is energy transferred? How can energy 
be used to solve a problem?” Students are able to use a model of waves to describe patterns of waves in 
terms of amplitude and wavelength, and that waves can cause objects to move. Students are expected to 
develop understanding of the effects of weathering or the rate of erosion by water, ice, wind, or 
vegetation. They apply their knowledge of natural Earth processes to generate and compare multiple 
solutions to reduce the impacts of such processes on humans. In order to describe patterns of Earth’s 
features, students analyze and interpret data from maps. Fourth graders are expected to develop an 
understanding that plants and animals have internal and external structures that function to support 
survival, growth, behavior, and reproduction. By developing a model, they describe that an object can 
be seen when light reflected from its surface enters the eye. Students are able to use evidence to 
construct an explanation of the relationship between the speed of an object and the energy of that object. 
Students are expected to develop an understanding that energy can be transferred from place to place 
by sound, light, heat, and electric currents or from object to object through collisions. They apply their 
understanding of energy to design, test, and refine a device that converts energy from one form to 
another. The crosscutting concepts of patterns; cause and effect; energy and matter; systems and system 
models; interdependence of science, engineering, and technology; and influence of engineering, 
technology, and science on society and the natural world are called out as organizing concepts for these 
disciplinary core ideas. In the fourth grade performance expectations, students are expected to 
demonstrate grade- appropriate proficiency in asking questions, developing and using models, planning 
and carrying out investigations, analyzing and interpreting data, constructing explanations and 
designing solutions, engaging in argument from evidence, and obtaining, evaluating, and 
communicating information. Students are expected to use these practices to demonstrate understanding 
of the core ideas. (Next Generation Science Standards) 
	
Course Resources 
1. New Jersey Center for Teaching and Learning (NJCTL) https://www.njctl.org/courses/science/4th-

grade-science/\https://www.njctl.org/courses/science/4th-grade-science// 
2. Various leveled non-fiction books for each unit of study  
3. Next Generation Science Standards: 

http://www.nextgenscience.org/sites/ngss/files/Elem%20%2B%20Exec%20Summary%20June%2020
15.pdfhttp://www.nextgenscience.org/sites/ngss/files/Elem %2B Exec Summary June 2015.pdf 

 
 
 



Pacing Guide 
Unit	#	 Science	Unit	Title	 NGSS	 PLTW	Module	 NGSS	
1	 Energy	

	
4-PS3-1	
4-PS3-2	
4-PS3-3	
4-PS3-4	

Energy:	Collisions	(PLTW 
ONLY)	
	
	
	
	
Energy:	Conversions	(PLTW 
ONLY)	

4-PS3-1	
4-PS3-3	
3-5-ETS1-1		
3-5-ETS1-2		
3-5-ETS1-3	
4-PS3-2	
4-PS3-4	
3-5-ETS1-1		
3-5-ETS1-2		
3-5-ETS1-3	

2	 Earth’s	Place	in	the	Universe	 4---ESS1---1	 Science	Fusion		 	
3	 Earth’s	Systems	 4---ESS2---1	

4---ESS2---2	
Science	Fusion		 	

4	 Earth	and	Human	Activity	 4---ESS3---1	
4---ESS3---2	

Science	Fusion		 	

5	 From	Molecules	to	Organisms:	
Structures	and	Processes	

4---LS1---1	
4---LS1---2	

Input/Output:	Human	Brain	
(PLTW ONLY)	

4-LS1-2	
ETS1-1		
ETS1-2		
ETS1-3	

6	 Waves	and	their	Applications	in	
Technologies	for	Information	Transfer	

4---PS4---1	
4---PS4---2	
4---PS4---3	

Science	Fusion		 	

7	 Computer	Science	 	 Input/Output:	Computer	Systems	
(PLTW ONLY)	

3-5-ETS1-1		
3-5-ETS1-2		
3-5-ETS1-3	
Computer	Science	

 
Unit 1 – Energy 																																																	 
Unit 1 September-October  
 
Unit 1 Overview  
 
This module begins with three fictional characters at an amusement park observing bumper cars. Through 
the example of the bumper cars, students are introduced to energy transfer and conversion in collisions. 
The students will apply new skills and knowledge to solve a design problem where they are asked to 
design and build a restraint system to protect a passenger in a vehicle collision. The passenger will be 
represented by an egg. The vehicle will roll down an inclined plane and collide with a solid object such as 
a wall. 
 
Students explore how mechanisms change energy by transferring direction, speed, type of movement, and 
force. Students discover a variety of ways that potential energy can be stored and released as kinetic 
energy. Citing evidence, students explain the relationship between the speed of an object and the energy 
of that object. They also predict the transfer of energy as a result of a collision between two objects. As 
students solve the problem for this module, they will apply their knowledge and skills related to energy 
transfer in collisions to develop a vehicle restraint system. 
 
 
 



Essential Questions 
 

Ø How does the speed of an object determine how much energy it possesses? 
Ø How can energy be transferred?   
Ø When objects collide, how can energy be transferred from one object to another? 
Ø How can energy be transferred to the air?  If so, how do we know it has occurred? 
Ø How does defining an engineering problem help in solving the problem? 

 
Essential Learning Outcomes 
 

Ø Students will be able to investigate how to use evidence to construct an explanation relating the 
speed of an object to the energy of that object. (4-PS3-1) 

Ø Students will understand how to make observations to provide evidence that sound, light, 
heat, and electric currents can transfer energy from place to place. (4-PS3-2) 

Ø Students will be able to ask questions and predict outcomes about the changes in energy that 
occur when objects collide. (4-PS3-3) 

Ø Students will be able to apply scientific ideas to design, test, and refine a device that converts 
energy from one form to another (4-PS3-4) 

 
Technology Infusion 
 
8.1.5.A.1 Select and use the appropriate digital tools and resources to 

accomplish a variety of tasks including solving problems. 
8.1.5.A.2 Format a document using a word processing application to enhance 

text and include graphics, symbols and/ or pictures. 
8.1.5.A.3 Use a graphic organizer to organize information about problem or 

issue. 
8.1.5.A.4 Graph data using a spreadsheet, analyze and produce a report that 

explains the analysis of the data. 
8.1.5.A.5 Create and use a database to answer basic questions. 
8.1.5.A.6 Export data from a database into a spreadsheet; analyze and produce 

a report that explains the analysis of the data. 
 
Standards Addressed:   

Physical Science: 
 
4-PS3-1: 
   PS3.A 
    
4-PS3-2: 
   PS3.A PS3.B 
 
4-PS3-3: 
   PS3.A PS3.B PS3.C 
    
4-PS3-4: 
   PS3.B      



   PS3.D 
   ETS1.A 
 

Differentiation 
1. Mixed ability grouping to ensure the success of all the students  
Ø Writing assignments and expectations varied based on student’s ability  
Ø Organizers to provide guidance on writing tasks  
Ø Leveled nonfiction books  
Ø Activities and experiments aimed to provide opportunities for students to utilize their strengths 

and appeal to individual interests  
Ø Small group and individual guidance and support  
Ø Use of computers as an aide for writing projects and research 
Ø Small group and Independent learning activities with expectations based on the student or group’s 

ability.  
 
Assessments  

Ø Class participation  
Ø Completion of activity sheets 
Ø Discussions demonstrating knowledge of subject matter  
Ø Interactive journal responses 
Ø Responses 
Ø Academic Vocabulary  
Ø Timed Research Simulation Tasks Monthly  

 
21st Century Learning Connection 
 
"21st century skills" are the skills that today's students will need to be successful in this ever-changing 
world. The most recognizable of these skills are the 4C's: communication, collaboration, critical thinking 
and creativity. However, 21st century skills also include social and emotional intelligence, technological 
literacy and problem solving abilities. These skills emphasize "application of knowledge" and go beyond 
rote memorization. 
 
 
Unit 2 – Waves and their Applications in Technologies for Information Transfer						 
Unit 2 November-December  
 
Unit 2 Overview  
Students will develop and explore the phenomenon involving the relationship between light reflecting 
and visibility of objects. Students develop a model to make sense of this relationship. The model will 
mimic wave behavior.  Examples of models could include diagrams, analogies, and physical models 
using wire to illustrate wavelength and amplitude of waves.	

 
Essential Questions 

Ø When waves move across the surface of deep water, what happens to the water? 
Ø How can waves of the same type differ? 
Ø When digitized information is transmitted over long distances, is there significant degradation? 
Ø How do high tech devices receive and code information? 
Ø How can waves be made in water? 

 



Essential Learning Outcomes 
Ø Students will be able to develop a model to describe that light reflecting from objects and entering 

the eye allows objects to be seen. (4-PS4-2) 
Ø Students will be able to generate and compare multiple solutions that use patterns to transfer 

information. (4-PS4-3) 
Ø Students will be able to understand how to develop a model of waves to describe patterns in terms 

of amplitude and wavelength and that waves can cause objects to move. (4-PS4-1) 
 
Technology Infusion 
 
8.1.5.A.1 Select and use the appropriate digital tools and resources to 

accomplish a variety of tasks including solving problems. 
8.1.5.A.2 Format a document using a word processing application to enhance 

text and include graphics, symbols and/ or pictures. 
8.1.5.A.3 Use a graphic organizer to organize information about problem or 

issue. 
8.1.5.A.4 Graph data using a spreadsheet, analyze and produce a report that 

explains the analysis of the data. 
8.1.5.A.5 Create and use a database to answer basic questions. 
8.1.5.A.6 Export data from a database into a spreadsheet; analyze and produce 

a report that explains the analysis of the data. 
 
 
Standards Addressed: 

Physical Science: 
 
4---PS4---1: 
  PS4.A 
 
4---PS4---2: 
  PS4.B 
 
4---PS4---3: 
  PS4.C 
  ETS1.C 

 
Differentiation 

Ø Mixed ability grouping to ensure the success of all the students  
Ø Writing assignments and expectations varied based on student’s ability  
Ø Organizers to provide guidance on writing tasks  
Ø Leveled nonfiction books  
Ø Activities and experiments aimed to provide opportunities for students to utilize their strengths 

and appeal to individual interests  
Ø Small group and individual guidance and support  
Ø Small group and Independent learning activities with expectations based on the student or group’s 

ability.  
Ø Use of computers as an aide for writing projects and research 

 
Assessments 



Ø Class participation  
Ø Completion of activity sheets 
Ø Discussions demonstrating knowledge of subject matter  
Ø Interactive journal responses 
Ø Responses 
Ø Academic Vocabulary  
Ø Timed Research Simulation Tasks Monthly  

21st Century Learning Connection 
Students can use the 4th Grade PLTW module that consists of four sequential investigations dealing 
with observable characteristics of organisms. Students observe, compare, categorize, and care for a 
selection of organisms, and in so doing they learn to identify properties of plants and animals and to 
sort and group organisms on the basis of observable properties. Students investigate structures of the 
organisms and learn how some of the structures function in growth and survival. 

 
 
Unit 3 – From Molecules to Organisms: Structures and Processes																															 
Unit 3 January  
 
Unit 3 Overview  
In this module students are introduced to the analogy of the brain as a computer. They explore the various 
inputs and outputs of the human body. Students discover how signals passing from cell to cell allow us to 
receive stimuli from the outside world, get this information to the brain for processing, and then send out 
a signal to generate a response. Students investigate how we take in information through the senses and 
where the information is processed in the brain. Additionally, students explore how the brain and body 
react to stimuli. Students will work as part of a team to design, plan, and create a video or podcast to raise 
awareness about concussions and educate children as to how concussions can either be identified early or 
prevented all together. Students will follow a design process, a step by step way to solve problems, to 
help develop their video or podcast. 
 
Essential Questions 

Ø How do the internal and external structures of plants relate to growth, survival, behavior and 
reproduction? 

Ø How do the internal and external structures of animals relate to growth, survival, behavior and 
reproduction? 

Ø How does an animal’s brain process information based on different sense receptors?  
Ø What can animals use to guide their actions? 

 
Essential Learning Outcomes 

Ø Students will understand how to use a model to describe that animals receive different types of 
information through their senses, process the information in their brain, and respond to the 
information in different ways (4-LS1-2) 

Ø Students will be able to construct an argument that plants and animals have internal and 
external structures that function to support survival, growth, behavior, and reproduction (4-
LS1-1) 

	
	

	
 



Technology Infusion 
8.1.5.A.1 Select and use the appropriate digital tools and resources to 

accomplish a variety of tasks including solving problems. 
8.1.5.A.2 Format a document using a word processing application to enhance 

text and include graphics, symbols and/ or pictures. 
8.1.5.A.3 Use a graphic organizer to organize information about problem or 

issue. 
8.1.5.A.4 Graph data using a spreadsheet, analyze and produce a report that 

explains the analysis of the data. 
8.1.5.A.5 Create and use a database to answer basic questions. 
8.1.5.A.6 Export data from a database into a spreadsheet; analyze and produce 

a report that explains the analysis of the data. 
 
 
Standards Addressed: 

Life  
Science: 

 
4---LS1---1 
        LS1.A 

 
4---LS1---2 
        LS1.D  
Differentiation 

Ø Mixed ability grouping to ensure the success of all the students  
Ø Writing assignments and expectations varied based on student’s ability  
Ø Organizers to provide guidance on writing tasks  
Ø Leveled nonfiction books  
Ø Activities and experiments aimed to provide opportunities for students to utilize their strengths 

and appeal to individual interests  
Ø Small group and individual guidance and support  
Ø Small group and Independent learning activities with expectations based on the student or group’s 

ability.  
Ø Use of computers as an aide for writing projects and research 

 
Assessments 

Ø Class participation  
Ø Completion of activity sheets 
Ø Discussions demonstrating knowledge of subject matter  
Ø Interactive journal responses 
Ø Responses 
Ø Academic Vocabulary  
Ø Timed Research Simulation Tasks Monthly  

 
 
21st Century Learning Connection 
"21st century skills" are the skills that today's students will need to be successful in this ever-changing 
world. The most recognizable of these skills are the 4C's: communication, collaboration, critical thinking 
and creativity. However, 21st century skills also include social and emotional intelligence, technological 



literacy and problem solving abilities. These skills emphasize "application of knowledge" and go beyond 
rote memorization. 
 
 
Unit 4 Earth’s Place in the Universe                                                                                
Unit 4 February-March  
 
Unit 4 Overview 
Students will explore the history of the planet Earth and work investigate evidence from patterns in rock 
layers and marine shell fossils. Students will also learn about rock layers with plant fossils and no shells, 
indicating a change from land to water over time; and, explore a canyon with different rock layers in the 
walls and a river in the bottom, indicating that over time a river cut through the rock  
 
Essential Questions 
 

Ø How do patterns of rock formations reveal changes over time? 
Ø How does the presence and location of certain types of fossils indicate the order in which rock 

layers were formed? 
 
Essential Learning Outcomes 

Ø Students will be able to identify evidence from patterns in rock formations and 
fossils in rock layers to support an explanation for changes in a landscape over time 
(4-ESS1-1) 

 
Technology Infusion 
8.1.5.A.1 Select and use the appropriate digital tools and resources to 

accomplish a variety of tasks including solving problems. 
8.1.5.A.2 Format a document using a word processing application to enhance 

text and include graphics, symbols and/ or pictures. 
8.1.5.A.3 Use a graphic organizer to organize information about problem or 

issue. 
8.1.5.A.4 Graph data using a spreadsheet, analyze and produce a report that 

explains the analysis of the data. 
8.1.5.A.5 Create and use a database to answer basic questions. 
8.1.5.A.6 Export data from a database into a spreadsheet; analyze and produce 

a report that explains the analysis of the data. 
 
Standards Addressed: 

Earth Science: 
 

4--‐ESS1--‐1 
   ESS1.C 

Differentiation 
Ø Small group and Independent learning activities with expectations based on the student or group’s 

ability.  
Ø Mixed ability grouping to ensure the success of all the students  
Ø Writing assignments and expectations varied based on student’s ability  
Ø Organizers to provide guidance on writing tasks  



Ø Leveled nonfiction books  
Ø Activities and experiments aimed to provide opportunities for students to utilize their strengths 

and appeal to individual interests  
Ø Small group and individual guidance and support  
Ø Use of computers as an aide for writing projects and research 

 
Assessments 

Ø Class participation  
Ø Completion of activity sheets 
Ø Discussions demonstrating knowledge of subject matter  
Ø Interactive journal responses 
Ø Responses 
Ø Academic Vocabulary  
Ø Timed Research Simulation Tasks Monthly  

 
21st Century Learning Connection 
In this activity, students will discover how computer models are used to help make decisions and 
predictions in science, business, and other fields. Students at this level are familiar with models and may 
have made their own models of objects such houses. They are beginning to understand how models can 
be used and manipulated to test ideas. For example, what happens to the airplane if you use a different 
material or change the shape of its wings? This activity explores computer models. Like any model, a 
computer model can help people understand how things work and test ideas. Students at this age have 
experience with computers and interactive tools. This activity will help them see that computers can also 
be used as tools—like a thermometer or a seismograph—to help scientists investigate questions. A 
computer model can help scientists propose solutions and determine the effects of solutions to help avoid 
new problems.  
 
___________________________________________________________________________________ 
Unit 5 – Earth Systems  
Unit 5 April  
Unit 5 Overview paragraph 
Students identify the effects of weathering or the rate of erosion of Earth’s materials.  Examples of 
variables to test could include angle of slope in the downhill movement of water, amount of vegetation, 
speed of wind, relative rate of deposition, cycles of freezing and thawing of water, cycles of heating and 
cooling, and volume of water flow.  Assessment Boundary: Assessment is limited to a single form of 
weathering or erosion. 
 
Essential Questions 

Ø How does rainfall affect the living things found in a region? 
Ø How do water, ice, wind, living organisms, and gravity affect rocks, soils, and sediments? 
Ø How do living things affect the physical characteristics of their regions? 
Ø How does major mountain ranges form? 
Ø How are different land and water features identified on a map of the Earth? 
Ø How does rainfall help shape the land?   
 

Essential Learning Outcomes 
Ø Students will be able understand how to make observations and/or measurements to provide 

evidence of the effects of weathering or the rate of erosion by water, ice, wind, or vegetation 
(4-ESS2-1) 

Ø Students will be able to analyze and interpret data from maps to describe patterns of Earth’s 



features. (4-ESS2-2) 
Technology Infusion 
 
8.1.5.A.1 Select and use the appropriate digital tools and resources to 

accomplish a variety of tasks including solving problems. 
8.1.5.A.2 Format a document using a word processing application to enhance 

text and include graphics, symbols and/ or pictures. 
8.1.5.A.3 Use a graphic organizer to organize information about problem or 

issue. 
8.1.5.A.4 Graph data using a spreadsheet, analyze and produce a report that 

explains the analysis of the data. 
8.1.5.A.5 Create and use a database to answer basic questions. 
8.1.5.A.6 Export data from a database into a spreadsheet; analyze and produce 

a report that explains the analysis of the data. 
 
Standards Addressed: 

Earth Science: 
 

4--‐ESS2--‐1 
   ESS2.A 
   ESS2.E 
 
4--‐ESS2--‐2 
   ESS2.B 

 
Differentiation 

Ø Mixed ability grouping to ensure the success of all the students  
Ø Writing assignments and expectations varied based on student’s ability  
Ø Organizers to provide guidance on writing tasks  
Ø Leveled nonfiction books  
Ø Activities and experiments aimed to provide opportunities for students to utilize their strengths 

and appeal to individual interests  
Ø Small group and individual guidance and support  
Ø Small group and Independent learning activities with expectations based on the student or group’s 

ability.  
Ø Use of computers as an aide for writing projects and research 

 
Assessments 

Ø Class participation  
Ø Completion of activity sheets 
Ø Discussions demonstrating knowledge of subject matter  
Ø Interactive journal responses 
Ø Responses 
Ø Academic Vocabulary  
Ø Timed Research Simulation Tasks Monthly  

 
21st Century Learning Connection 



This interactive lesson provides the opportunity to experience how mountains, rivers, and canyons were 
formed. In this activity, you are presented with two images: one is a picture of a landscape as it currently 
is and the second is an image of the same landscape as it could be in the future—or their goal. Your job is 
to choose the force of nature you think is needed to get to the goal and then choose the length of time you 
think it will take to get to that goal. If you make a wrong choice, the game will let you know and you get 
to choose again. The "Learn More" button provides students with more information about the forces of 
nature involved: volcanoes, water, glaciers (ice), and wind. http://sciencenetlinks.com/tools/shape-it-up/ 
 
 
Unit 6 – Human Activity 																															
Unit 6 May 
 
Unit 6 Overview  
Students use scientific information about Earth’s process and its effects to design at least two solutions 
that reduce its effect on humans. Students will also explore renewable resources. Examples of renewable 
energy resources could include wind energy, water behind dams, and sunlight; non-renewable energy 
resources are fossil fuels and fissile materials.  Examples of environmental effects could include loss of 
habitat due to dams, loss of habitat due to surface mining, and air pollution from burning of fossil fuels. 
Students will also investigate examples of solutions could include designing an earthquake resistant 
building and improving monitoring of volcanic activity 
   

 
Essential Questions 
 

Ø How is the energy and fuels that humans use derived from natural sources? 
o Does the use of these sources affect the environment?   
o Are any of these sources renewable? 

Ø What hazards are caused by natural processes (e.g. earthquakes, tsunamis, volcanic eruptions)? 
Ø What steps can humans take to help reduce the impacts caused by natural processes? 
Ø How does testing a solution involve investigating how well it performs under a range of likely 

conditions? 
 
Essential Learning Outcomes 

Ø Students will be able to generate and compare multiple solutions to reduce the impacts of natural 
Earth processes on humans (4-ESS3-2) 

Ø Students will be able to explore how to obtain and combine information to describe that energy 
and fuels are derived from natural resources and their uses affect the environment (4-ESS3-1) 
	

Technology Infusion 
8.1.5.A.1 Select and use the appropriate digital tools and resources to 

accomplish a variety of tasks including solving problems. 
8.1.5.A.2 Format a document using a word processing application to enhance 

text and include graphics, symbols and/ or pictures. 
8.1.5.A.3 Use a graphic organizer to organize information about problem or 

issue. 
8.1.5.A.4 Graph data using a spreadsheet, analyze and produce a report that 

explains the analysis of the data. 
8.1.5.A.5 Create and use a database to answer basic questions. 



8.1.5.A.6 Export data from a database into a spreadsheet; analyze and produce 
a report that explains the analysis of the data. 

 
Standards Addressed: 

Earth Science: 
 

4--‐ESS3--‐1 
   ESS3.A 
 
4--‐ESS3--‐2 
   ESS3.B 
   ETS1.B 

 
Differentiation 

Ø Mixed ability grouping to ensure the success of all the students  
Ø Writing assignments and expectations varied based on student’s ability  
Ø Organizers to provide guidance on writing tasks  
Ø Leveled nonfiction books  
Ø Activities and experiments aimed to provide opportunities for students to utilize their strengths 

and appeal to individual interests  
Ø Small group and individual guidance and support  
Ø Small group and Independent learning activities with expectations based on the student or group’s 

ability.  
Ø Use of computers as an aide for writing projects and research 

 
Assessments 

Ø Class participation  
Ø Completion of activity sheets 
Ø Discussions demonstrating knowledge of subject matter  
Ø Interactive journal responses 
Ø Responses 
Ø Academic Vocabulary  
Ø Timed Research Simulation Tasks Monthly  

 
 
21st Century Learning Connection 
 
"21st century skills" are the skills that today's students will need to be successful in this ever-changing 
world. The most recognizable of these skills are the 4C's: communication, collaboration, critical thinking 
and creativity. However, 21st century skills also include social and emotional intelligence, technological 
literacy and problem solving abilities. These skills emphasize "application of knowledge" and go beyond 
rote memorization. 
 
 
Unit 7 – Computer Science (Input Output: Computer Systems)																					 
Unit 7 June   
 
Unit 7 Overview  



This module introduces students to computer systems infrastructure including basic computer 
hardware and digital data representation. Students start by comparing the computer system to a 
human brain, focusing on input, processing, and output. Students move on to learning about how 
data is stored in a computer. 
 
Students learn about collecting data and representing it visually using programming. Students 
also create a reaction timer concussion diagnosis tool. The module culminates in a problem that 
challenges students to create a program that measures baseline brain fitness. Along the way, 
students practice breaking down problems into smaller tasks and using variables, events, and 
control flow structures. 
 
With these new understandings, students will come to appreciate how computer programs can 
help people solve real-life problems. This module ties well with the Biomedical Science Launch 
module 4.4, “I/O: Human Brain”. Students will discover how similar a computer system and the 
human brain can be. 
 
Essential Questions 
1. How does a computer system work?  
2. How do humans translate a problem so that a computer can operate on it?  
3. What are the advantages that technology offers to humans that allow us to accomplish things 
we couldn’t do without technology? 
 
Essential Learning Outcomes 
 
1. Students will explore how computers are systems of inputs, outputs, and processors that can 
perform many tasks very quickly 
2. Students will understand that computing is a collaborative activity that fosters creativity, 
communication, and teamwork. 
3. Students will be able to explore how data can be collected and organized to represent 
meaningful information using digital tools. 
4. Students will understand that modularization, breaking problems into sub problems, and 
abstraction, ignoring details while focusing on common properties, are important steps to take 
when developing solutions with technology. 
8. Students will be able to understand that computer programs do not need to be right the first 
time. Testing and fixing things is normal when programming. 
 
Technology Infusion 
 
8.1.5.A.1 Select and use the appropriate digital tools and resources to 

accomplish a variety of tasks including solving problems. 
8.1.5.A.2 Format a document using a word processing application to enhance 

text and include graphics, symbols and/ or pictures. 
8.1.5.A.3 Use a graphic organizer to organize information about problem or 

issue. 
8.1.5.A.4 Graph data using a spreadsheet, analyze and produce a report that 

explains the analysis of the data. 



8.1.5.A.5 Create and use a database to answer basic questions. 
8.1.5.A.6 Export data from a database into a spreadsheet; analyze and produce 

a report that explains the analysis of the data. 
 
Standards Addressed: 
 
Differentiation 

Mixed ability grouping to ensure the success of all the students  
Writing assignments and expectations varied based on student’s ability  
Organizers to provide guidance on writing tasks  
Leveled nonfiction books  
Activities and experiments aimed to provide opportunities for students to utilize their strengths 
and appeal to individual interests  
Small group and individual guidance and support  
Small group and Independent learning activities with expectations based on the student or group’s 
ability.  
Use of computers as an aide for writing projects and research 

 
Assessments 
 

Class participation  
Completion of activity sheets 
Discussions demonstrating knowledge of subject matter  
Interactive journal responses 
Responses 

 
21st Century Learning Connection 
"21st century skills" are the skills that today's students will need to be successful in this ever-changing 
world. The most recognizable of these skills are the 4C's: communication, collaboration, critical thinking 
and creativity. However, 21st century skills also include social and emotional intelligence, technological 
literacy and problem solving abilities. These skills emphasize "application of knowledge" and go beyond 
rote memorization. 
 


