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Course Description 
 
Based on the Next Generation science Standards, the Hoboken Public Schools eighth grade science 
program is designed to introduce and develop a foundation in science through seven major units of study.  
Students will gain understandings of many important areas of the Life, Earth and Physical Sciences, and 
will utilize and understand scientific processes. These units are: (1) Evidence of a Common Ancestry, (2) 
Selection & Adaptation, (3) Stability & Change on Earth, (4) Human Impact, (5) Relationships among 
forms of Energy, (6) Thermal Energy, and (7) The Electromagnetic Spectrum. 
 
Course Resources 
● Adapted from the NJDOE Model Curriculum for Science 

http://www.nj.gov/education/modelcurriculum/sci/  
● Next Generation Science Standards:  

o Physical Science: http://www.nextgenscience.org/file/3886/download?token=DgiPGjif  
o Life Science: http://www.nextgenscience.org/file/3751/download?token=l9tt2Yaw  
o Earth & Space Science: 

http://www.nextgenscience.org/file/3221/download?token=SbGEsSFG   
o Engineering Design http://www.nextgenscience.org/file/3196/download?token=N-lGFy6h                                                                

● Integrated  iScience Course 1, Mcgraw Hill, Copyright 2012, ConnectEd online textbook resources 
● New Jersey Center for Teaching & Learning  (NJCTL) https://njctl.org/courses/science/                                                                               
 
Pacing Guide 

PACING GUIDE 

Type Unit Standards Chapters: Lessons 

Nature of Science 0 - 0: 1, 2, 3 

Life 

Science 

1 LS4-1 Not in Book 

LS4-2 Not in Book 

LS4-3 Not in Book 

2 LS4-4 22: 3 

LS4-5 22: 1, 2 



LS4-6 22: 3 

Earth 

Science 

3 ESS3-1 Not in Book 

ESS3-2 15: 1, 2 

ESS3-4 18: 3 

20: 1, 2, 3 

ESS3-5 20: 1, 4 

4 ESS3-3 18: 3 

20: 2, 3, 4 

Physical 

Science 

5 PS3-1 3: 1 

5: 1 

PS3-2 3: 1, 2 

5: 1 

6: 2 

PS3-5 3: 2, 3 



6 PS3-3 0: 2, 3 

5: 1, 2 

6: 2 

PS3-4 5: 1, 2 

6: 2 

7 PS4-1 4: 1 

PS4-2 4: 1, 2, 3 

PS4-3 4: 1, 2, 3 
 
Unit 1 – Evidence of Common Ancestory                                   
Unit 1 September  
 
Unit 1 Overview  
In unit 1, students analyze graphical displays and gather evidence from multiple sources in order to 
develop an understanding of how fossil records and anatomical similarities of the relationships among 
organisms and species describe biological evolution. Students search for patterns in the evidence to 
support their understanding of the fossil record and how those patterns show relationships between 
modern organisms and their common ancestors. The crosscutting concepts of cause and effect, patterns, 
and structure and function are called out as organizing concepts for these disciplinary core ideas. Students 
use the practices of analyzing graphical displays and gathering, reading, and communicating 
information. Students are also expected to use these practices to demonstrate understanding of the core 
ideas. 
 
Essential Questions 
 

Ø How does the fossil record document fossils and their placement in chronological order? 
Ø What kind of similarities and differences between various organisms living today and in the fossil 

record, enable the reconstruction of evolutionary history and the inference of lines of evolutionary 
descent? 

Ø How does the comparison of the embryological development of different species reveal about 
similarities and relationships not evident in the fully-formed anatomy?  

 
Essential Learning Outcomes 
 

Ø Students will be able to analyze and interpret data for patterns in the fossil record that 



document the existence, diversity, extinction, and change of life forms throughout the 
history of life on Earth under the assumption that natural laws operate today as in the past. 
[Clarification Statement: Emphasis is on finding patterns of changes in the level of complexity of 
anatomical structures in organisms and the chronological order of fossil appearance in the rock 
layers.] [Assessment Boundary: Assessment does not include the names of individual species or 
geological eras in the fossil record.] (MS-LS4-1) 

Ø Students will be able to apply scientific ideas to construct an explanation for the anatomical 
similarities and differences among modern organisms and between modern and fossil 
organisms to infer evolutionary relationships. [Clarification Statement: Emphasis is on 
explanations of the evolutionary relationships among organisms in terms of similarity or 
differences of the gross appearance of anatomical structures.] (MS-LS4-2) 

Ø Students will be able to analyze displays of pictorial data to compare patterns of similarities 
in the embryological development across multiple species to identify relationships not 
evident in the fully formed anatomy. [Clarification Statement: Emphasis is on inferring 
general patterns of relatedness among embryos of different organisms by comparing the 
macroscopic appearance of diagrams or pictures.] [Assessment Boundary: Assessment of 
comparisons is limited to gross appearance of anatomical structures in embryological 
development.] (MS-LS4-3) 

 
Technology Infusion 
8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools. 

 
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, 

business letters or flyers) using one or more digital applications to be 
critiqued by professionals for usability. 

8.1.8.A.3 Use and/or develop a simulation that provides an environment to solve a 
real world problem or theory. 

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a summary of 
the results 

8.1.8.A.5 Create a database query, sort and create a report and describe the process, 
and explain the report results. 

Standards Addressed:   
Life 
Science 
 
MS-LS4-1 
 
MS-LS4-2 
 
MS-LS4-3 
Differentiation 
 

Ø Provide students with multiple choices for how they can represent their understandings (e.g. 
multisensory techniques-auditory/visual aids; pictures, illustrations, graphs, charts, data tables, 
multimedia, modeling).   

Ø Provide opportunities for students to connect with people of similar backgrounds (e.g. 
conversations via digital tool such as SKYPE, experts from the community helping with a project, 
journal articles, and biographies).  



Ø Provide multiple grouping opportunities for students to share their ideas and to encourage work 
among various backgrounds and cultures (e.g. multiple representation and multimodal 
experiences). 

Ø Engage students with a variety of Science and Engineering practices to provide students with 
multiple entry points and multiple ways to demonstrate their understandings.  

Ø Use project-based science learning to connect science with observable phenomena. 
Ø Structure the learning around explaining or solving a social or community-based issue. 
Ø Provide ELL students with multiple literacy strategies. 
Ø Collaborate with after-school programs or clubs to extend learning opportunities. 
Ø Restructure lesson using UDL principals (http://www.cast.org/our-work/about-

udl.html#.VXmoXcfD_UA)    
 
Assessments 
 

1. Class participation  
2. Completion of activity sheets 
3. Discussions demonstrating knowledge of subject matter  
4. Interactive journal responses 
5. Responses 
6. RST with Rubric Evaluation  
7. Academic Vocabulary  

21st Century Learning Connection 
 

Prior to middle school, students know that some living organisms resemble organisms that once lived on 
Earth. Fossils provide evidence about the types of organisms and environments that existed long ago. In 
this unit of study, students will build on this knowledge by examining how the fossil record documents 
the existence, diversity, extinction, and change of many life forms through Earth’s history. The fossil 
record and comparisons of anatomical similarities between organisms and their embryos enable the 
inference of lines of evolutionary descent. 

Students analyze images or data to identify patterns in the locations of fossils in layers of sedimentary 
rock. They can use their understanding of these patterns to place fossils in chronological order. Students 
may make connections between their studies of plate movement in grade 7 and the possible shifting of 
layers of sedimentary rock to explain inconsistencies in the relative chronological order of the fossil 
record as it is seen today. 

Students can analyze data on the chronology of the fossil record based on radioactive dating. An 
explanation of radioactive dating can be provided to students along with data, but students are not 
expected to complete any calculations. Information can be provided in the form of data tables correlating 
fossil age with half-life. This information could also be presented in the form of a graph. 

Students may analyze images from the fossil record to identify patterns of change in the complexity of the 
anatomical structures in organisms. For example, students can observe pictures of fossilized organisms 
with similar evolutionary histories in order to compare and contrast changes in their anatomical structures 
over time. Students may be placed in groups, with each group examining changes in anatomical structures 
over time within one evolutionary lineage (e.g., the whale, the horse, cycads). Once students have 
identified patterns of change within one evolutionary lineage, they can meet with students from other 
groups to discuss patterns of change across multiple evolutionary lineages. Students could then present 
their findings using a variety of media choices (PowerPoint, poster, short skit or play, comic strip, etc.). 
This activity would provide application of the real-world phenomenon that life on Earth changes over 
time. 



Students could be provided with multimedia experiences in order to analyze visual displays of the 
embryological development of different species. They can analyze the linear and nonlinear relationships 
among the embryological developments of different species. For example, students can analyze data 
about embryological development to determine whether development across species shares a similar rate, 
similar size of embryos, or similar characteristics over a period of time. If these characteristics are 
consistent across species, a linear relationship can be inferred. At the point where the rate, size, or general 
characteristics of development diverge, the relationship can then be classified as nonlinear. 

Students can integrate the patterns they identified in the fossil record by studying sedimentary rock 
images and radioactive dating data provided by the teacher and the relationships they discovered through 
their study of embryological development with evidence from informational texts to develop an 
explanation of changes in life forms throughout the history of life on Earth. This explanation could be 
presented in the form of a claim, with students required to cite evidence from their studies of diagrams, 
images, and texts to explain that life on Earth has changed over time. 
 
 
 
Unit 2 Selection and Adaptation                                                 
Unit 2 –October-November  
Unit 2 Overview  
 
In unit 2, students construct explanations based on evidence to support fundamental understandings of 
natural selection and evolution. They will use ideas of genetic variation in a population to make sense of 
how organisms survive and reproduce, thus passing on the traits of the species. The crosscutting concepts 
of patterns and structure and function are called out as organizing concepts that students use to describe 
biological evolution. Students use the practices of constructing explanations, obtaining, evaluating, and 
communicating information, and using mathematical and computational thinking. Students are also 
expected to use these practices to demonstrate understanding of the core ideas.     
 
 
Essential Questions 
 

Ø How does natural selection lead to the predominance of certain traits in a population, and the 
suppression of others?  

Ø How does artificial selection give humans the capacity to influence certain characteristics of 
organisms by selective breeding? 

Ø How can humans choose desired parental traits determined by genes, which are then passed on 
to offspring? 

Ø How does adaptation by natural selection acting over generations create an important process 
by which species change over time in response to changes in environmental conditions? 

Ø How do traits that support successful survival and reproduction in the new environment 
become more common?  What about traits that do not become less common? 

Ø  How does the distribution of traits in a population change? 
 
Essential Learning Outcomes 
 

Ø Students will be able to understand how to construct an explanation based on evidence 
that describes how genetic variations of traits in a population increase some individuals’ 
probability of surviving and reproducing in a specific environment. [Clarification 
Statement: Emphasis is on using simple probability statements and proportional reasoning to 



construct explanations] (MS-LS4-4) 
Ø Students will be able to gather and synthesize information about the technologies that 

have changed the way humans influence the inheritance of desired traits in organisms. 
[Clarification Statement: Emphasis is on synthesizing information from reliable sources about 
the influence of humans on genetic outcomes in artificial selection (such as genetic 
modification, animal husbandry, gene therapy); and, on the impacts these technologies have 
on society as well as the technologies leading to these scientific discoveries.] (MS-LS4-5) 

Ø Students will understand how to use mathematical representations to support 
explanations of how natural selection may lead to increases and decreases of specific 
traits in populations over time. [Clarification Statement: Emphasis is on using mathematical 
models, probability statements, and proportional reasoning to support explanations of trends 
in changes to populations over time.] [Assessment Boundary: Assessment does not include 
Hardy Weinberg calculations.] (MS-LS4-6) 

 
Technology Infusion 
 
8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools. 

 
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, 

business letters or flyers) using one or more digital applications to be 
critiqued by professionals for usability. 

8.1.8.A.3 Use and/or develop a simulation that provides an environment to solve a 
real world problem or theory. 

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a summary of 
the results 

8.1.8.A.5 Create a database query, sort and create a report and describe the process, 
and explain the report results. 

 
Standards Addressed: 
Life 
Science 
 
MS-LS4-4 
 
MS-LS4-5 
 
MS-LS4-6    

Differentiation 
Ø Structure lessons around questions that are authentic, relate to students’ interests, social/family 

background and knowledge of their community.  
Ø Provide students with multiple choices for how they can represent their understandings (e.g. 

multisensory techniques-auditory/visual aids; pictures, illustrations, graphs, charts, data tables, 
multimedia, modeling).   

Ø Provide opportunities for students to connect with people of similar backgrounds (e.g. 
conversations via digital tool such as SKYPE, experts from the community helping with a 
project, journal articles, and biographies).  

Ø Provide multiple grouping opportunities for students to share their ideas and to encourage 
work among various backgrounds and cultures (e.g. multiple representation and multimodal 
experiences). 



Ø Engage students with a variety of Science and Engineering practices to provide students with 
multiple entry points and multiple ways to demonstrate their understandings.  

Ø Use project-based science learning to connect science with observable phenomena. 
Ø Structure the learning around explaining or solving a social or community-based issue. 
Ø Provide ELL students with multiple literacy strategies. 
Ø Collaborate with after-school programs or clubs to extend learning opportunities. 
Ø Restructure lesson using UDL principals (http://www.cast.org/our-work/about-

udl.html#.VXmoXcfD_UA)    
 
Assessments 

1. Class participation  
2. Completion of activity sheets 
3. Discussions demonstrating knowledge of subject matter  
4. Interactive journal responses 
5. Responses 
6. RST with Rubric Evaluation 
7. Academic Vocabulary Assessments  

 
21st Century Learning Connection 
 

In this unit of study, students will build on their prior knowledge by constructing explanations that 
describe how genetic variations increase some individuals’ probability of surviving and reproducing. 
Mathematical representations will be used to support explanations of how natural selection leads to 
increases and decreases of specific traits in populations over time. Students will analyze numerical 
data sets that represent a proportional relationship between some change in the environment and 
corresponding changes in genetic variation over time. Students will summarize these numerical data 
sets and construct explanations for how the proportional relationship could impact the probability of 
some individuals surviving and reproducing in a specific environment. 

Students will construct explanations based on evidence that describes how genetic variations can 
provide a survival and reproductive advantage over other traits. This evidence could be provided 
through activities that model these phenomena or by examining and analyzing data from informative 
texts. Based on their findings, students can write claims about how natural selection leads to a 
predominance of some traits in a population and the suppression of other traits. Students will pay 
attention to precise details in explanations from specific textual evidence and will cite this evidence to 
support their analysis and reflection on research that explains how genetic variation of traits in a 
population increases some individuals’ probability of surviving and reproducing in a specific 
environment. Students will compare and contrast the information gained from experiments, 
simulations, video, or multimedia sources with that gained from reading these texts and write 
informative/explanatory texts on how natural selection leads to the predominance of some traits and 
the suppression of others in a population. 

Students will engage effectively in a range of collaborative discussions where they will present their 
claims and findings. These discussions may be one-on-one between students, in small groups, or 
teacher-led large group discussions. In these discussions, students will build on others’ ideas while 
expressing their own clearly. Claims must emphasize salient points in a focused, coherent manner, 
supported with relevant evidence, sound valid reasoning, and well-chosen details. Students must use 
appropriate eye contact, adequate volume, and clear pronunciation.  There are multiple activities 
available that show students how one trait can provide a survival advantage over another in a specific 
environment. As part of these activities, students can analyze data and determine ratio relationships to 
provide evidence of cause-and-effect relationships. These ratios can be used to explain why some 
inherited traits result in individuals that have a survival advantage in a specific environment over time 



or why other traits in a population are suppressed. When an environment changes as a result of human 
influence and/or natural processes on Earth, traits that were present in populations of organisms and 
that led to a survival advantage in that environment before the change may no longer offer an 
advantage. Changes in environmental conditions can be the driving cause of the suppression of traits in 
populations. 

___________________________________________________________________________________ 
 
 
Unit 3 – Stability and Change on Earth                                             
 Unit 3 December  
 
Unit 3 Overview  
In unit 3, students construct an understanding of the ways that human activities affect Earth’s systems. 
Students use practices to understand the significant and complex issues surrounding human uses of land, 
energy, mineral, and water resources and the resulting impacts on the development of these resources. 
Students also understand that the distribution of these resources is uneven due to past and current 
geosciences processes or removal by humans. The crosscutting concepts of patterns, cause and effect, and 
stability and change are called out as organizing concepts for these disciplinary core ideas. In this unit of 
study students are expected to demonstrate proficiency in asking questions, analyzing and interpreting 
data, constructing explanations, and designing solutions. Students are also expected to use these practices 
to demonstrate understanding of the core ideas. 
 
Essential Questions 
 

Ø How do humans depend on Earth’s land, ocean, atmosphere, and biosphere for many different 
resources? 

Ø How are minerals, fresh water, and biosphere resources limited, and many are not renewable 
or replaceable over human lifetimes? 

Ø How are these resources distributed unevenly around the planet as a result of past geologic 
processes? 

Ø How does mapping the history of natural hazards in a region, combined with an understanding 
of related geologic forces, help forecast the locations and likelihoods of future events?  

Ø How do the negative impacts on Earth increase as human populations and per-capita 
consumption of natural resources increase?  

Ø How can we reduce the level of climate change and reduce human vulnerability to whatever 
climate changes do occur? 

 
Essential Learning Outcomes 
 

Ø Students will be able to construct a scientific explanation based on evidence for how the 
uneven distributions of Earth’s mineral, energy, and groundwater resources are the 
result of past and current geoscience processes. [Clarification Statement: Emphasis is on 
how these resources are limited and typically nonrenewable, and how their distributions are 
significantly changing as a result of removal by humans. Examples of uneven distributions of 
resources as a result of past processes include but are not limited to petroleum (locations of 
the burial of organic marine sediments and subsequent geologic traps), metal ores (locations 
of past volcanic and hydrothermal activity associated with subduction zones), and soil 
(locations of active weathering and/or deposition of rock).] (MS-ESS3-1) 

Ø Students will be able to analyze and interpret data on natural hazards to forecast future 
catastrophic events and inform the development of technologies to mitigate their effects. 



[Clarification Statement: Emphasis is on how some natural hazards, such as volcanic 
eruptions and severe weather, are preceded by phenomena that allow for reliable predictions, 
but others, such as earthquakes, occur suddenly and with no notice, and thus are not yet 
predictable. Examples of natural hazards can be taken from interior processes (such as 
earthquakes and volcanic eruptions), surface processes (such as mass wasting and tsunamis), 
or severe weather events (such as hurricanes, tornadoes, and floods). Examples of data can 
include the locations, magnitudes, and frequencies of the natural hazards. Examples of 
technologies can be global (such as satellite systems to monitor hurricanes or forest fires) or 
local (such as building basements in tornado-prone regions or reservoirs to mitigate 
droughts).] (MS-ESS3-2) 

Ø Students will be able to construct an argument supported by evidence for how increases 
in human population and per-capita consumption of natural resources impact Earth's 
systems. [Clarification Statement: Examples of evidence include grade-appropriate databases 
on human populations and the rates of consumption of food and natural resources (such as 
freshwater, mineral, and energy). Examples of impacts can include changes to the 
appearance, composition, and structure of Earth’s systems as well as the rates at which they 
change. The consequences of increases in human populations and consumption of natural 
resources are described by science, but science does not make the decisions for the actions 
society takes.] (MS-ESS3-4) 

Ø Students will be able to understand how to ask questions to clarify evidence of the 
factors that have caused the rise in global temperatures over the past century. 
[Clarification Statement: Examples of factors include human activities (such as fossil fuel 
combustion, cement production, and agricultural activity) and natural processes (such as 
changes in incoming solar radiation or volcanic activity). Examples of evidence can include 
tables, graphs, and maps of global and regional temperatures, atmospheric levels of gases 
such as carbon dioxide and methane, and the rates of human activities. Emphasis is on the 
major role that human activities play in causing the rise in global temperatures.] (MS-ESS3-
5) 

Technology Infusion 
 
8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools. 

 
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, 

business letters or flyers) using one or more digital applications to be 
critiqued by professionals for usability. 

8.1.8.A.3 Use and/or develop a simulation that provides an environment to solve a 
real world problem or theory. 

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a summary of 
the results 

8.1.8.A.5 Create a database query, sort and create a report and describe the process, 
and explain the report results. 

 
Standards Addressed: 
Earth 
Science 
 
MS-ESS3-1 
 
MS-ESS3-2 
 



MS-ESS3-4 
 
MS-ESS3-5 
      

Differentiation 
● Structure lessons around questions that are authentic, relate to students’ interests, social/family 

background and knowledge of their community.  
● Provide students with multiple choices for how they can represent their understandings (e.g. 

multisensory techniques-auditory/visual aids; pictures, illustrations, graphs, charts, data tables, 
multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. 
conversations via digital tool such as SKYPE, experts from the community helping with a project, 
journal articles, and biographies).  

Ø Provide multiple grouping opportunities for students to share their ideas and to encourage work 
among various backgrounds and cultures (e.g. multiple representation and multimodal 
experiences). 

Ø Engage students with a variety of Science and Engineering practices to provide students with 
multiple entry points and multiple ways to demonstrate their understandings.  

Ø Use project-based science learning to connect science with observable phenomena. 
Ø Structure the learning around explaining or solving a social or community-based issue. 
Ø Provide ELL students with multiple literacy strategies. 
Ø Collaborate with after-school programs or clubs to extend learning opportunities. 

Ø Restructure lesson using UDL principals (http://www.cast.org/our-work/about-
udl.html#.VXmoXcfD_UA)    

 
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 RST with Rubric Evaluation  

 
21st Century Learning Connection 
 
Students will begin by building on their prior knowledge that human activities affect the Earth. Students 
will describe how human activities have positive as well as negative impacts on land, ocean, atmosphere, 
and biosphere resources.  

In this unit of study, students will build upon this knowledge by examining the causes of the uneven 
distribution of resources on Earth. Students can then write an informative text to explain the causes of 
uneven distributions of Earth’s minerals, energy, and groundwater resources. These causes can include 
past and current geosciences processes as well as human removal of resources. The written text needs to 
include specific evidence to support the student’s explanation. Students will use variables to represent 
numbers and write expressions. They will convey ideas, concepts, and information through the selection, 
organization, and analysis of relevant content. 

Students will perform investigations to gather data showing how natural processes can lead to the uneven 
distributions of Earth’s mineral, energy, and groundwater resources. The resources considered should 
include but not be limited to petroleum, metal ores, and soil. An example of an investigation could 



include using models of different layers of sediment that will show the uneven distribution of 
groundwater as it permeates through different types of soil and rock. A saturated mineral solution (i.e. 
salt) can be poured over the sedimentary layers and then evaporated to leave behind a deposit. Students 
could then take core samples using straws to gather data from the model. 

Emphasis is on how these resources, including land, ocean, atmosphere, biosphere, mineral, and fresh 
water, are limited and typically are nonrenewable, and how their distributions are significantly changing 
as a result of removal by humans. Students will use variables to represent quantities and construct simple 
equations and inequalities to solve problems by reasoning about the quantities. 

Students may use maps showing the current global distribution of different resources along with maps 
showing past global distribution of the same resources to gather data. Students could use these data to 
create mathematical expressions that could show the impact of current human consumption on possible 
future resource distribution (renewable and nonrenewable energy resources). In addition, students could 
use maps of different geosciences processes alongside other data to explain the uneven distributions of 
Earth’s resources. 
 
 
 
Unit 4 – Human Impacts   
Unit 4 January-February    
 
Unit 4 Overview  
In unit 4, students analyze and interpret data and design solutions to build on their understanding of the 
ways that human activities affect Earth’s systems. The emphasis of this unit is the significant and 
complex issues surrounding human uses of land, energy, mineral, and water resources and the resulting 
impacts of these uses. The crosscutting concepts of cause and effect and the influence of science, 
engineering, and technology on society and the natural world are called out as organizing concepts for 
these disciplinary core ideas.  
Building on Unit 3, students define a problem by precisely specifying criteria and constraints for solutions 
as well as potential impacts on society and the natural environment; systematically evaluate alternative 
solutions; analyze data from tests of different solutions; combining the best ideas into an improved 
solution; and develop and iteratively test and improve their model to reach an optimal solution. In this 
unit of study students are expected to demonstrate proficiency in analyzing and interpreting data and 
designing solutions. Students are also expected to use these practices to demonstrate understanding of the 
core ideas. 
 
 
Essential Questions 
 

Ø How have human activities significantly altered the biosphere, sometimes damaging or destroying 
natural habitats and causing the extinction of other species? 

Ø How can changes to Earth’s environments have different impacts (negative and positive) for 
different living things?  

Ø How do the negative impacts on Earth increase as human populations and per-capita consumption 
of natural resources increase?  

Ø How can a solution be tested, and then modified on the basis of the test results, in order to 
improve it? 

Ø How can parts of different solutions be combined to create a solution that is better than any of its 
predecessors? 

Ø How can models of all kinds be an important part of testing solutions? 
 



Essential Learning Outcomes 
Ø Students will be able to apply scientific principles to design a method for monitoring and 

minimizing a human impact on the environment. [Clarification Statement: Examples of the 
design process include examining human environmental impacts, assessing the kinds of solutions 
that are feasible, and designing and evaluating) solutions that could reduce that impact. 
Examples of human impacts can include water usage (such as the withdrawal of water from 
streams and aquifers or the construction of dams and levees), land usage (such as urban 
development, agriculture, or the removal of wetlands), and pollution (such as of the air, water, or 
land).] (MS-ESS3-3) 

Ø Students will be able to define the criteria and constraints of a design problem with 
sufficient precision to ensure a successful solution, taking into account relevant scientific 
principles and potential impacts on people and the natural environment that may limit 
possible solutions.  

(MS-ETS1-1) 
Ø Students will be able to evaluate competing design solutions using a systematic process to 

determine how well they meet the criteria and constraints of the problem. (MS-ETS1-2) 
Ø Students will be able to analyze data from tests to determine similarities and differences 

among several design solutions to identify the best characteristics of each that can be 
combined into a new solution to better meet the criteria for success. (MS-ETS1-3)  

 
Technology Infusion 
 
8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools. 

 
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, 

business letters or flyers) using one or more digital applications to be 
critiqued by professionals for usability. 

8.1.8.A.3 Use and/or develop a simulation that provides an environment to solve a 
real world problem or theory. 

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a summary of 
the results 

8.1.8.A.5 Create a database query, sort and create a report and describe the process, 
and explain the report results. 

 
Standards Addressed: 
Earth  
Science 
 
MS-ESS3-3 
 
MS-ETS1-1 
 
MS-ETS1-2 
 
MS-ETS1-3 
 

Differentiation 
 

Ø Structure lessons around questions that are authentic, relate to students’ interests, social/family 
background and knowledge of their community.  



Ø Provide students with multiple choices for how they can represent their understandings (e.g. 
multisensory techniques-auditory/visual aids; pictures, illustrations, graphs, charts, data tables, 
multimedia, modeling).   

Ø Provide opportunities for students to connect with people of similar backgrounds (e.g. 
conversations via digital tool such as SKYPE, experts from the community helping with a project, 
journal articles, and biographies).  

Ø Provide multiple grouping opportunities for students to share their ideas and to encourage work 
among various backgrounds and cultures (e.g. multiple representation and multimodal 
experiences). 

Ø Engage students with a variety of Science and Engineering practices to provide students with 
multiple entry points and multiple ways to demonstrate their understandings.  

Ø Use project-based science learning to connect science with observable phenomena. 
Ø Structure the learning around explaining or solving a social or community-based issue. 
Ø Provide ELL students with multiple literacy strategies. 
Ø Collaborate with after-school programs or clubs to extend learning opportunities. 
Ø Restructure lesson using UDL principals (http://www.cast.org/our-work/about-

udl.html#.VXmoXcfD_UA)    
 
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 RST with Rubric Evaluation  

 
21st Century Learning Connection 
Throughout this unit of study, students will be engaged in the engineering design process. Students can 
start by identifying a human impact on the environment that has resulted from human consumption of 
natural resources. Using what they have identified, students will begin to define the criteria and 
constraints of the design problem whose solution will help to monitor and minimize the human impact on 
the environment. Using informational texts to support this process is important. Students will draw 
evidence from these texts in order to support their analysis, reflection, and research. 
 
When students consider criteria, they should conduct short research projects to examine factors such as 
societal and individual needs, cost effectiveness, available materials and natural resources, current 
scientific knowledge, and current advancements in science and technology. They should also consider 
limitations due to natural factors such as regional climate and geology. While conducting their research, 
students will need to gather their information from multiple print and digital sources and assess the 
credibility of each source. 
 
When students quote or paraphrase the data and conclusions found in these resources, they will need to 
avoid plagiarism and provide basic bibliographic information for each source. After comparing the 
information gained from their research, experiments, simulations, video, or other multimedia sources, 
they will be able to determine precise design criteria and constraints that lead to a successful solution. 
 
Students will need to jointly develop and agree upon the design criteria that will be used to evaluate 
competing existing design solutions (i.e., varying dam designs, irrigation systems, varying methods of 
reducing pollution, varying methods of urban development). Students can use a rubric, checklist, or 
decision tree to assist them in evaluating the design solution selected. 



 
Students can be provided with data from tests performed on these existing design solutions. They will 
analyze and interpret these data to determine similarities and differences in findings. This is where they 
are deciding where different parts of the pre-existing solutions can be combined. For example, the 
building materials of a particular dam may be superior while the shape of another design may be more 
suitable. Students should consider the ratio relationship between the impacts that humans have on the 
environment and the impact that the design solution has on minimizing these impacts. Students will need 
to consider both qualitative and quantitative data when drawing conclusions about the various design 
solutions. 
It is important that students handle mathematical data appropriately. They should use variables to 
represent quantities and construct simple equations and inequalities to solve problems. While analyzing 
numerical data, students will need to solve mathematical problems that show both positive and negative 
values and apply properties of operations to calculate with numbers in any form; convert between forms 
as appropriate; and assess the reasonableness of answers using mental computations and estimation 
strategies. Support from mathematics teachers will help students with the mathematics required for this 
type of analysis. 
 
Once students have evaluated competing solutions and analyzed and interpreted data showing the 
similarities and differences of these solutions, they may then begin designing their own solutions. It is 
important that students consider the benefits and risks of each existing design solution. The impact on the 
environment and human society must be considered in the design. The final goal for students is to identify 
the parts of each design solution that best fit their criteria and constraints and combine these parts into a 
design solution that is better than any of its predecessors. 
 
Unit 5 – Relationship Amongst Forms of Energy                                  
Unit 5 End of March-April   
 
Unit 5 Overview  
In unit 5, students use the practices of analyzing and interpreting data, developing and using models, and 
engaging in argument from evidence to make sense of relationship between energy and forces. Students 
develop their understanding of important qualitative ideas about the conservation of energy. Students 
understand that objects that are moving have kinetic energy and that objects may also contain stored 
(potential) energy, depending on their relative positions. Students also understand the difference between 
energy and temperature, and the relationship between forces and energy. The crosscutting concepts of 
scale, proportion, and quantity, systems and system models, and energy and matter are called out as 
organizing concepts for these disciplinary core ideas. Students use the practices of analyzing and 
interpreting data, developing and using models, and engaging in argument from evidence. Students are 
also expected to use these practices to demonstrate understanding of the core ideas. 
 
 
Essential Questions 

Ø What type of energy is proportional to the mass of the moving object and grows with the square 
of its speed? 

Ø How can a system of objects contain stored energy, depending on their relative positions? 
Ø How is there inevitably some other change in energy, when the motion energy of an object 

changes? 
Ø When two objects interact, how does each one exert a force on the other that can cause energy to 

be transferred to or from the object? 
 
 
 



 
Essential Learning Outcomes 
 

Ø Students will be able to construct and interpret graphical displays of data to describe the 
relationships of kinetic energy to the mass of an object and to the speed of an object. 
[Clarification Statement: Emphasis is on descriptive relationships between kinetic energy and mass 
separately from kinetic energy and speed. Examples could include riding a bicycle at different 
speeds, rolling different sizes of rocks downhill, and getting hit by a wiffle ball versus a tennis ball.] 
(MS-PS3-1) 

Ø Students will be able to develop a model to describe that when the arrangement of objects 
interacting at a distance changes, different amounts of potential energy are stored in the 
system. [Clarification Statement: Emphasis is on relative amounts of potential energy, not on 
calculations of potential energy. Examples of objects within systems interacting at varying 
distances could include: the Earth and either a roller coaster cart at varying positions on a hill 
or objects at varying heights on shelves, changing the direction/orientation of a magnet, and a 
balloon with static electrical charge being brought closer to a classmate’s hair. Examples of 
models could include representations, diagrams, pictures, and written descriptions of systems.] 
[Assessment Boundary: Assessment is limited to two objects and electric, magnetic, and 
gravitational interactions.] (MS-PS3-2) 

Ø Students will be able to construct, use, and present arguments to support the claim that 
when the kinetic energy of an object changes, energy is transferred to or from the object. 
[Clarification Statement: Examples of empirical evidence used in arguments could include an 
inventory or other representation of the energy before and after the transfer in the form of 
temperature changes or motion of object.] [Assessment Boundary: Assessment does not include 
calculations of energy.] (MS-PS3-5) 

 
 
Technology Infusion 
 
8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools. 

 
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, 

business letters or flyers) using one or more digital applications to be 
critiqued by professionals for usability. 

8.1.8.A.3 Use and/or develop a simulation that provides an environment to solve a 
real world problem or theory. 

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a summary of 
the results 

8.1.8.A.5 Create a database query, sort and create a report and describe the process, 
and explain the report results. 

 
 
Standards Addressed: 

Physical 
Science 

 
MS-PS3-1 
 
MS-PS3-2 
 



MS-PS3-5 
Differentiation 

Ø Provide students with multiple choices for how they can represent their understandings (e.g. 
multisensory techniques-auditory/visual aids; pictures, illustrations, graphs, charts, data tables, 
multimedia, modeling).   

Ø Provide opportunities for students to connect with people of similar backgrounds (e.g. 
conversations via digital tool such as SKYPE, experts from the community helping with a project, 
journal articles, and biographies).  

Ø Provide multiple grouping opportunities for students to share their ideas and to encourage work 
among various backgrounds and cultures (e.g. multiple representation and multimodal 
experiences). 

Ø Engage students with a variety of Science and Engineering practices to provide students with 
multiple entry points and multiple ways to demonstrate their understandings.  

Ø Use project-based science learning to connect science with observable phenomena. 
Ø Structure the learning around explaining or solving a social or community-based issue. 
Ø Provide ELL students with multiple literacy strategies. 
Ø Collaborate with after-school programs or clubs to extend learning opportunities. 

 
Assessments 
 

Ø Class participation  
Ø Completion of activity sheets 
Ø Discussions demonstrating knowledge of subject matter  
Ø Interactive journal responses 
Ø Responses 
Ø RST with Rubric Evaluation  
Ø Academic Vocabulary  

 
21st Century Learning Connection 
 
Throughout this unit of study, students will be engaged in the engineering design process. Students can 
start by identifying a human impact on the environment that has resulted from human consumption of 
natural resources. Using what they have identified, students will begin to define the criteria and 
constraints of the design problem whose solution will help to monitor and minimize the human impact on 
the environment. Using informational texts to support this process is important. Students will draw 
evidence from these texts in order to support their analysis, reflection, and research. 
 
When students consider criteria, they should conduct short research projects to examine factors such as 
societal and individual needs, cost effectiveness, available materials and natural resources, current 
scientific knowledge, and current advancements in science and technology. They should also consider 
limitations due to natural factors such as regional climate and geology. While conducting their research, 
students will need to gather their information from multiple print and digital sources and assess the 
credibility of each source. 
 
When students quote or paraphrase the data and conclusions found in these resources, they will need to 
avoid plagiarism and provide basic bibliographic information for each source. After comparing the 
information gained from their research, experiments, simulations, video, or other multimedia sources, 
they will be able to determine precise design criteria and constraints that lead to a successful solution. 
 
Students will need to jointly develop and agree upon the design criteria that will be used to evaluate 
competing existing design solutions (i.e., varying dam designs, irrigation systems, varying methods of 



reducing pollution, varying methods of urban development). Students can use a rubric, checklist, or 
decision tree to assist them in evaluating the design solution selected. 
 
Students can be provided with data from tests performed on these existing design solutions. They will 
analyze and interpret these data to determine similarities and differences in findings. This is where they 
are deciding where different parts of the pre-existing solutions can be combined. For example, the 
building materials of a particular dam may be superior while the shape of another design may be more 
suitable. Students should consider the ratio relationship between the impacts that humans have on the 
environment and the impact that the design solution has on minimizing these impacts. Students will need 
to consider both qualitative and quantitative data when drawing conclusions about the various design 
solutions. 
It is important that students handle mathematical data appropriately. They should use variables to 
represent quantities and construct simple equations and inequalities to solve problems. While analyzing 
numerical data, students will need to solve mathematical problems that show both positive and negative 
values and apply properties of operations to calculate with numbers in any form; convert between forms 
as appropriate; and assess the reasonableness of answers using mental computations and estimation 
strategies. Support from mathematics teachers will help students with the mathematics required for this 
type of analysis. 
 
Once students have evaluated competing solutions and analyzed and interpreted data showing the 
similarities and differences of these solutions, they may then begin designing their own solutions. It is 
important that students consider the benefits and risks of each existing design solution. The impact on the 
environment and human society must be considered in the design. The final goal for students is to identify 
the parts of each design solution that best fit their criteria and constraints and combine these parts into a 
design solution that is better than any of its predecessors. 

______________________________________________________________________________ 
Unit 6 – Thermal Energy   
Unit 6 May   
 
Unit 6 Overview  
In unit 6, students ask questions, plan and carry out investigations, engage in argument from evidence, 
analyze and interpret data, construct explanations, define problems and design solutions as they make 
sense of the difference between energy and temperature. They use the practices to make sense of how the 
total change of energy in any system is always equal to the total energy transferred into or out of the 
system. The crosscutting concepts of energy and matter, scale, proportion, and quantity, and influence of 
science, engineering, and technology on society and the natural world are the organizing concepts for 
these disciplinary core ideas. Students ask questions, plan and carry out investigations, engage in 
argument from evidence, analyze and interpret data, construct explanations, define problems and design 
solutions. Students are also expected to use these practices to demonstrate understanding of the core 
ideas. 
 
Essential Questions 

Ø How is temperature a measure of the average kinetic energy of particles of matter? 
Ø How does the relationship between the temperature and the total energy of a system depend on 

the types, states, and amounts of matter present? 
Ø How does the amount of energy transfer needed to change the temperature of a matter sample by 

a given amount depend on the nature of the matter, the size of the sample, and the environment? 
Ø How is energy spontaneously transferred out of hotter regions or objects and into colder ones? 
Ø How is it that the designed solution is more likely to be successful, the more precisely a design 

task’s criteria and constraints can be defined? 
Ø How can a solution be tested, and then modified on the basis of the test results, in order to 



improve it? 
 
Essential Learning Outcomes 
 

Ø Students will be able to apply scientific principles to design, construct, and test a device that 
either minimizes or maximizes thermal energy transfer. [Clarification Statement: Examples of 
devices could include an insulated box, a solar cooker, and a Styrofoam cup.] [Assessment 
Boundary: Assessment does not include calculating the total amount of thermal energy 
transferred.]  (MS-PS3-3) 

Ø Students will understand how to plan an investigation to determine the relationships among 
the energy transferred, the type of matter, the mass, and the change in the average kinetic 
energy of the particles as measured by the temperature of the sample. [Clarification 
Statement: Examples of experiments could include comparing final water temperatures after 
different masses of ice melted in the same volume of water with the same initial temperature, the 
temperature change of samples of different materials with the same mass as they cool or heat in 
the environment, or the same material with different masses when a specific amount of energy is 
added.] [Assessment Boundary: Assessment does not include calculating the total amount of 
thermal energy transferred.] (MS-PS3-4) 

Ø Students will be able to define the criteria and constraints of a design problem with 
sufficient precision to ensure a successful solution, taking into account relevant scientific 
principles and potential impacts on people and the natural environment that may limit 
possible solutions. (MS-ETS1-1) 

Ø Students will be able to evaluate competing design solutions using a systematic process to 
determine how well they meet the criteria and constraints of the problem. (MS-ETS1-2) 

Ø Students will be able to analyze data from tests to determine similarities and differences 
among several design solutions to identify the best characteristics of each that can be 
combined into a new solution to better meet the criteria for success. (MS-ETS1-3) 

Ø Students will be able to develop a model to generate data for iterative testing and 
modification of a proposed object, tool, or process such that an optimal design can be 
achieved. (MS-ETS1-4) 

 
Technology Infusion 
 
8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools. 

 
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, 

business letters or flyers) using one or more digital applications to be 
critiqued by professionals for usability. 

8.1.8.A.3 Use and/or develop a simulation that provides an environment to solve a 
real world problem or theory. 

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a summary of 
the results 

8.1.8.A.5 Create a database query, sort and create a report and describe the process, 
and explain the report results. 

 
 
Standards Addressed: 

Physical 
Science 

 



MS-PS3-3 
 
MS-PS3-4 
 
MS-ETS1-1 
 
MS-ETS1-2 

 
Differentiation 

Ø Structure lessons around questions that are authentic, relate to students’ interests, social/family 
background and knowledge of their community.  

Ø Provide students with multiple choices for how they can represent their understandings (e.g. 
multisensory techniques-auditory/visual aids; pictures, illustrations, graphs, charts, data tables, 
multimedia, modeling).   

Ø Provide opportunities for students to connect with people of similar backgrounds (e.g. 
conversations via digital tool such as SKYPE, experts from the community helping with a project, 
journal articles, and biographies).  

Ø Provide multiple grouping opportunities for students to share their ideas and to encourage work 
among various backgrounds and cultures (e.g. multiple representation and multimodal 
experiences). 

Ø Engage students with a variety of Science and Engineering practices to provide students with 
multiple entry points and multiple ways to demonstrate their understandings.  

Ø Use project-based science learning to connect science with observable phenomena. 
Ø Structure the learning around explaining or solving a social or community-based issue. 
Ø Provide ELL students with multiple literacy strategies. 
Ø Collaborate with after-school programs or clubs to extend learning opportunities. 
Ø Restructure lesson using UDL principals (http://www.cast.org/our-work/about-

udl.html#.VXmoXcfD_UA)    
 
Assessments 

Ø Class participation  
Ø Completion of activity sheets 
Ø Discussions demonstrating knowledge of subject matter  
Ø Interactive journal responses 
Ø Responses 
Ø RST with Rubric Evaluation  
Ø Academic Vocabulary  

 
 
21st Century Learning Connection 

In Unit 5, students learned about the interactions between kinetic and potential energy. In this unit, 
they will be introduced to the idea of thermal energy and will explore how it relates to the interactions 
from Unit 5. Prior to planning an investigation, students will need to understand that temperature is 
actually a measure of the average kinetic energy of the particles in a sample of matter. 
 
Students will begin this unit by individually and collaboratively planning an investigation to 
determine energy transfer relationships among the energy transferred, the type of matter, the mass, 
and the change in the average kinetic energy of particles as measured by the temperature of the 
sample. Students could start with an individual, small-group, or whole-class brainstorm to determine 
what might happen if they changed the temperature in a sample of matter. This brainstorm could take 
the form of a sketch, graphic organizer, or written response, and it could include everyday activities 



like taking a can of soda out of the refrigerator and setting it on a table or putting an ice cube into a 
warm beverage. 
 
After brainstorming, students may need some guidance to determine what variables they would like to 
test in their experiment. Students could examine how the mass of ice cubes added to the beverage 
affects the temperature change. They could also investigate how the mass of the can of soda affects 
the temperature change as it sits on the table after being removed from the refrigerator. Examples of 
experiments could include a comparison of final temperatures after different masses of ice have 
melted in the same volume of water with the same initial temperature, the temperature change of 
samples of different materials as they cool or heat in the environment, or the same material with 
different masses when a specific amount of thermal energy is added. Another example could include 
placing heated steel washers into water to investigate temperature changes. Each of these examples 
helps to show the proportional relationship between different masses of the same substance and the 
change in average kinetic energy when thermal energy is added to or removed from the system. In 
planning, students will identify independent and dependent variables and controls, decide what tools 
and materials are needed, how measurements will be recorded, and how many data are needed to 
support their claim. Once experiments have been planned and performed, students will move into the 
engineering process to solve a problem using this content.  
 

______________________________________________________________________________ 
Unit 7 – The Electromagnetic Spectrum                                                                
Unit 7 End of May-June  
 
Unit 7 Overview paragraph here 
In unit 7, students develop and use models, use mathematical thinking, and obtain, evaluate, and 
communicate information in order to describe and predict characteristic properties and behaviors of 
waves. Students also apply their understanding of waves as a means of sending digital information. The 
crosscutting concepts of patterns and structure and function are used as organizing concepts for these 
disciplinary core ideas. Students develop and use models, use mathematical thinking, and obtain, 
evaluate, and communicate information. Students are also expected to use these practices to demonstrate 
understanding of the core ideas. 
 
Essential Questions 

Ø How is a sound wave transmitted? 
Ø When light shines on an object, is it reflected, absorbed, or transmitted through the object, 

depending on the object’s material and the frequency (color) of the light? 
Ø How can the path that light travels can be traced as straight lines?  
Ø How is a wave model of light useful for explaining brightness, color, and the frequency-

dependent bending of light at a surface between media?  
Ø How can light travel through space, but not be a matter wave, like sound or water waves? 

Essential Learning Outcomes  
Ø Students will understand how to use mathematical representations to describe a simple 

model for waves that includes how the amplitude of a wave is related to the energy in a 
wave. [Clarification Statement: Emphasis is on describing waves with both qualitative and 
quantitative thinking.] [Assessment Boundary: Assessment does not include electromagnetic 
waves and is limited to standard repeating waves.] (MS-PS4-1) 

Ø Students will learn to develop and use a model to describe that waves are reflected, 
absorbed, or transmitted through various materials. [Clarification Statement: Emphasis is on 
both light and mechanical waves. Examples of models could include drawings, simulations, and 
written descriptions.] [Assessment Boundary: Assessment is limited to qualitative applications 



pertaining to light and mechanical waves.]  
(MS-PS4-2) 

Ø Students will be able to integrate qualitative scientific and technical information to support 
the claim that digitized signals are a more reliable way to encode and transmit information 
than analog signals. [Clarification Statement: Emphasis is on a basic understanding that waves 
can be used for communication purposes. Examples could include using fiber optic cable to 
transmit light pulses, radio wave pulses in wifi devices, and conversion of stored binary patterns 
to make sound or text on a computer screen.] [Assessment Boundary: Assessment does not 
include binary counting. Assessment does not include the specific mechanism of any given 
device.] (MS-PS4-3) 

 
 
 
Technology Infusion 
 
8.1.8.A.1 Demonstrate knowledge of a real world problem using digital tools. 

 
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, 

business letters or flyers) using one or more digital applications to be 
critiqued by professionals for usability. 

8.1.8.A.3 Use and/or develop a simulation that provides an environment to solve a 
real world problem or theory. 

8.1.8.A.4 Graph and calculate data within a spreadsheet and present a summary of 
the results 

8.1.8.A.5 Create a database query, sort and create a report and describe the process, 
and explain the report results. 

 
Standards Addressed: 

Physical 
Science 
 
MS-PS4-1 
 
MS-PS4-2 
 
MS-PS4-3 

 
Differentiation 

Ø Structure lessons around questions that are authentic, relate to students’ interests, social/family 
background and knowledge of their community.  

Ø Provide students with multiple choices for how they can represent their understandings (e.g. 
multisensory techniques-auditory/visual aids; pictures, illustrations, graphs, charts, data tables, 
multimedia, modeling).   

Ø Provide opportunities for students to connect with people of similar backgrounds (e.g. 
conversations via digital tool such as SKYPE, experts from the community helping with a project, 
journal articles, and biographies).  

Ø Provide multiple grouping opportunities for students to share their ideas and to encourage work 
among various backgrounds and cultures (e.g. multiple representation and multimodal 
experiences). 



Ø Engage students with a variety of Science and Engineering practices to provide students with 
multiple entry points and multiple ways to demonstrate their understandings.  

Ø Use project-based science learning to connect science with observable phenomena. 

Ø Structure the learning around explaining or solving a social or community-based issue. 

Ø Provide ELL students with multiple literacy strategies. 

Ø Collaborate with after-school programs or clubs to extend learning opportunities. 
Ø Restructure lesson using UDL principals (http://www.cast.org/our-work/about-

udl.html#.VXmoXcfD_UA)    

 
Assessments 
 

• Class participation  
• Completion of activity sheets 
• Discussions demonstrating knowledge of subject matter  
• Interactive journal responses 
• Responses 
• Academic Vocabulary  
• RST with Rubric Evaluation  

 
21st Century Learning Connection 

In this unit of study, students learn that simple waves have repeating patterns with specific 
wavelengths, frequencies, and amplitudes. They will use both qualitative and quantitative thinking as 
they describe a simple model for waves that includes how the amplitude of a wave is related to the 
energy in a wave. For example, students could use a slinky to make a small wave, then increase the 
energy input and observe that an increase in energy results in an increase in the amplitude of the 
wave. Or they could push on the surface of a container of water with different amounts of energy and 
observe the amplitude of the waves created inside the container. Any modeling or demonstrations 
used to help students visualize this should be followed up with mathematical representations that 
students could use as evidence to support scientific conclusions about how the amplitude of a wave is 
related to the energy in a wave. Students can use graphs and charts (teacher provided) to identify 
patterns in their data. 
 
Students will then develop and use models to describe the movement of waves in various materials. 
Through the use of models and other multimedia and visual displays, students will describe that when 
light shines on an object, it is reflected, absorbed, or transmitted through the object, depending on the 
object’s material and the frequency (color) of the light. Students could then broaden their 
understanding of wave behavior by using models to demonstrate that waves are reflected, absorbed, 
or transmitted through various materials. Students can observe the behavior of ways by using a 
penlight and tracing the path that light travels between different transparent materials (e.g., air and 
water, air and glass. Students could also shine a light through a prism onto a screen or piece of paper, 
observe a pencil in a glass of water. 
 
A wave model of light is useful for explaining brightness, color, and the frequency-dependent 
bending of light at a surface between media. For example, students could observe some of the wave 
behaviors or light by observing that when light passes through a small opening the waves spread out. 
They could observe that if the wavelength is short, the waves spread out very little, whereas longer 
wavelengths spread out more. Students could then produce sketches of their observations. They may 
need some guidance in the elaboration of their sketches as it relates to the wave properties of light. 



Students can use a model of the electromagnetic spectrum to make connections between the 
brightness and color of light and the frequency of the light. 
 
Students will continue their study of waves by observing the behavior of sound waves. Before 
students begin to study the behavior of sound waves, the teacher could demonstrate the importance of 
the presence of a medium for sound to travel. For example, if an alarm clock is placed inside a bell jar 
and the air is removed, the alarm will not be heard outside of the jar. Students could be asked to 
explain why the can hear the sound before the air is pumped out and not after. This type of 
demonstration could be followed by discussion of the types of media that sound passes through and 
how these different media impacts the sound. 

____________________________________________________________________________ 


