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The GOALS of the North Smithfield Science Curriculum K-12 are to provide a guaranteed, viable, and sustainable comprehensive 
curriculum program in science that: 
 

 Promotes and facilitates the attainment of the standards, by all students K-12, identified in the Rhode Island – 
NECAP Science Grade Span Expectations and the National Common Core State Standards for English Language  
Arts/Literacy for Science.   
 

 Ensures that all students will have equal access to the highest quality instructional programs and teaching practices in 
science embedded with high expectations for all students.   
 

 Facilitates scientific literacy for all students that is essential for all citizens of the 21st century as defined by both state 
and national standards. 

 
 Enables all students to be prepared for the 21st century workplace. 

 
 Engages students in scientific inquiry  that promotes critical thinking, academic rigor, deeper content understanding, 

and problem solving skills. 
 

 Clearly describes how classroom student progress is monitored through formative assessment including, but not 
limited to, the use of science notebooks by all students. 
 

 Identifies how student achievement is monitored at each grade level by periodic common tasks and grade level 
summative assessments at strategic intervals during the academic year. 

 
 Provides a model for regular discussions of student work products among teachers to provide continuous 

improvement of instruction and thus student achievement. 
 

 
 Embeds a workshop based, student centered, model of instruction that addresses the State Common Core ELA-

Literacy Science Standards utilizing a “claims/inference & evidence” approach as stated on page 5 of this document. 
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The recently released writing standards in the Common Core State Standards for Literacy in Science state that in 
order to achieve college and career readiness expectations, students need to be able to: 

Write arguments focused on discipline-specific content. 

1. Introduce claim(s) about a topic or issue, acknowledge and distinguish the claim(s) from alternate or 
opposing claims, and organize the reasons and evidence logically.  

2. Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an 
understanding of the topic or text, using credible sources.  

3. Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), 
counterclaims, reasons, and evidence. 

To address the above standards the following model of instruction should be incorporated in full as often as possible.  
When time prevents the full pedagogical model to be implemented then, appropriate portions of it should be used to 
scaffold student competency and achievement of the “Scientific Inquiry” theme as described in the NECAP documents. 

The Scientist’s Notebook model includes the following components: 

 Formulating investigable questions when given a scientific engaging problem or scenario 
Students K-12 should be provided opportunities to gradually gain competency in their abilities to communicate questions based on 
initial or prior observations.  Students at all grades need to be provided essential or focus questions that are identified in this 
document to stimulate their inquiry investigations.  As they progress to higher grades they need to become able to identify 
appropriate controls and the variable to be used for the investigation. 

 Making Predictions/Formulating Hypotheses 

 Planning Investigations:  Inquiry investigations whenever possible should be a guided inquiry.  “Cook book” procedures have their 
place when introducing new apparatus or when there is an overriding safety concern such as mixing chemicals by students or to 
help differentiate instruction whenever appropriate.  When time permits students need to develop their own procedures for 
investigating phenomena. 

 Formulating Claims/Inferences from Evidence 

 Making Meaning Conference:  Students need to communicate and defend their claims based on their evidence as scientists and 
be skeptical about evidence but, also open minded to alternative or contrary explanations. 

 Writing effective conclusions based on student claims & evidence. 

 Incorporating and communicating reflections on investigations that suggest alternative methods for  investigations and other 
questions for more investigations 
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Elementary Science –The following is an overview of the elementary kit program for  activating student prior knowledge.  Since the 

Rhode Island NECAP Grade Span Expecations for middle school includes fifth grade through grade eight it is imperative that middle school 

teachers particularly reference the grade five kits as well as student prior science experiences with all kits.  Full Option Science Systems - 
FOSS currently is the core of the established instructional program used in the North Smithfield district in grades 
Kindergarten through Fifth.  It is a research-based science curriculum used nationally and developed at the Lawrence Hall 
of Science, University of California at Berkeley. FOSS is also an ongoing research project dedicated to improving the 
learning and teaching of science. The FOSS project began over 20 years ago during a time of growing concern that our 
nation was not providing young students with an adequate science education. The FOSS program materials are designed 
to meet the challenge of providing meaningful science education for all students in diverse American classrooms and to 
prepare them for life in the 21st century. Development of the FOSS program was, and continues to be, guided by 
advances in the understanding of how youngsters think and learn. This curriculum document recognizes the need to focus 
emphasis where appropriate, on Rhode Island-NECAP Grade Span Expectations and related Assessment Targets but, 
also seeks to insure the integrity of the well researched FOSS program in developing conceptual understanding for 
students. 

 Full Option Science Systems (FOSS*) K-5 North Smithfield Science Kit Matrix 
*Note:  Many of the kits identified below do provide instruction that facilitates the connections between the broad Science Themes areas 

as identified by Rhode Island NECAP K-12 documents identified below.  The NECAP themes identified are the primary focus of the FOSS 
kits identified.  *Myself & Others-Kindergarten is a program developed by the Educational Development Center and the National Science 

Foundation 
Grade Life Science Earth & Space Science Physical Science 

 
 

K-5 

5 Environments Landforms Mixtures & Solutions 

4    Earth Materials Matter & Energy 

Magnetism & Electricity 

3 Structures of Life Water Ideas & Inventions 

2 Insects Pebbles, Sand, & Silt Solids & Liquids 

1 New Plants Air & Weather Balance & Motion 

K Animals 2X2 
& 

Myself & Others* 

 *Myself & Others offers 
Physical Science 

Connections & Life Science 
Connections 
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Middle School Science Curriculum Units of Study 

McDougal Littell Science is the program identified by the North Smithfield District that provides the tools/resources for this 

curriculum implementation.  The district curriculum committee has identified the specific texts-units, and their related activities when 

applicable in this program, that are the principal instructional materials for this Rhode Island- NECAP aligned document.  Additionally, 

the district committee emphasizes that as inquiry and its related skills are foundational to the standards/Grade Span Expectations, 

teachers should incorporate the “Scientist’s Notebook Model” pedagogy of instruction developed by the East Bay Educational 

Collaborative based on national research whenever possible. Further, this is required to provide a continuum of inquiry skill 

development for students as the model is used in both elementary and high school programs.  Also, an important goal for the district 

is to continue to develop student communication skills, particularly in extended writing on-demand.  To that end the district has 

adopted the RAISE model for writing 

 The goals of this publishers program are focused on:  

Teaching the Big Ideas in science and the curriculum committee has carefully selected which of them provided 

in the texts are to be focused on.  

 Providing hands-on/minds-on activities that engage students' natural curiosity while critical reading and 

vocabulary support and visuals help develop science literacy. Again, the committee has clearly identified which 

activities/investigations need to be performed by students.  The committee emphasizes that these activities 

need to be adapted to meet the individualized instructional needs of students but, also emphasizes that they all 

must be done to the extent feasible to insure the curriculum is guaranteed, viable, and sustainable. 

The “Units of Study” are identified below which also correspond to the texts used in the McDougal-Littell series. 

 

 
 
 
 
 
 
 
  

 

6th Grade 7th Grade 8th Grade 

Earth‟s 
Atmosphere 

Diversity of Living 
Things -DOL 

Matter and Energy-ME 

Earth‟s Surface 
Cells and Heredity-

CH 
Electricity and 
Magnetism-EM 

Space Science Ecology-E 
Chemical Interactions-

CI 

Life Over Time 
Waves, Sound and 

Light-W 
Motion and Forces-MF 

 Human Biology-HB Changing Earth-CE 
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What is inquiry? 

Scaffolded Inquiry

Open Inquiry

Guided Inquiry

Directed Inquiry

Teacher Demonstration
Herron, 1971

National Research Council, 2001

 
The above diagram is particularly useful for differentiating instruction using the spectrum of inquiry techniques. 

                                                         

NECAP-RI Grade Span Expectations and Assessment in science are “inquiry based.”    
Inquiry is a continuum:  According to the National Research Council (NRC 2000) the following descriptions represent the continuum of inquiry.  
They also are useful when using differentiated instruction. 

 Confirmation; students are provided with a question and the answers are known in advance; i.e. Melting point of water 

 Teacher Demonstration; usually reserved for the introduction of a new skill/safety/ or for engagement of students to stimulate questions for 

investigation 

 Directed or Structured Inquiry; students are provided the question and procedure but they generate an explanation based on their 

collected evidence; i.e. Weather patterns in North Smithfield 

 Guided Inquiry; students are provided the question for investigation and guiding or leading questions to guide the procedures they design.  

They identify based on these questions appropriate variables and controls. 

 Open Inquiry; students develop investigable questions and procedures, carry out their own designed investigations, and communicate 

their results.  Students identify their own controls and variables to be tested. 
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North Smithfield District Guide for Planning and Assessing Scientific Inquiry –The following also illustrates how instruction 
can be differentiated. 

Scientist‟s Notebook 
Process 

Science Inquiry - Reasoning Skills 

 Depth of Understanding-Academic Rigor 
Least                                                                                                                           Most 

Generating Investigable 
Focus –Essential 
Questions 

Question provided by 
teacher 

Student makes small changes 
to question provided  

Students choose from 
a pool of clas 
generated questions 

Student generates the 
a question for 
investigation given an 
observation(s) 

Making 
Predictions/Hypotheses  

Hypotheses and/or 
prediction provided by 
teacher/curriculum 

Student chooses from possible 
predictions/hypotheses 
provided by teachers 

Students generate 
testable hypothesis 
i.e If I ________then 
___will happen 
because__________ 
(without referring to 
prior investigation) 

Students generate 
their own investigable 
hypothesis based on 
prior 
investigations/prior 
knowledge including 
reasoning for it 

Planning Procedures for 
Inquiry Investigation 

Procedure is provided 
by teacher or program 
materials in a step-by-
step cook book fashion 

Teacher facilitates discussion 
of procedure and limits 
variations in student 
procedures 
(May be appropriate when 
safety is a concern) 

Students discuss and 
plan investigation 
based on teacher 
generated guiding 
questions 
(Guided Inquiry) 

Student develops own 
procedure (with or 
without group input 
depending on 
investigation) 

Identifying dependent 
and Independent 
Variables 

Teacher identifies 
variables and 
controls/or are 
provided by program 
materials 

Students identify controls and 
variables but, may try to test 
too many at a time or lose track 
of them. 

Students identify some 
controls and variables 
for investigations 

Students identify 
errors associated with 
measurement of 
controls and variables 
that are identified by 
the student(s). 

Organizing gathered 
data/evidence 

Students do not collect 
data or organize it.  
Data is collected in an 
organized chart 
provided and is 
collected by a group of 
students without clear 
participation by 

Students collect data but give 
in effective organization of the 
data and no thought to 
graphical representation.  
Student cannot distinguish 
between data and evidence. 

Students effectively 
organize data but may 
receive some 
suggestions from 
teachers.  Student can 
distinguish between 
relevant data-evidence 
and misc. data that 

Student clearly and 
effectively can 
organize relevant data 
and identifies which 
data is clear evidence 
to support or refute 
hypothesis.  Student 
can graphically 
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student. may not be relevant to 
investigation. Student 
may be provided 
direction as to set-up 
of graphical 
representation but, 
student can then 
accomplish the 
representation. 

represent data. 

Analysis  of Data Students do not 
analyze data but, only 
respond, sometimes 
inaccurately to teacher 
questions about data. 

Students contribute to analysis 
of data but, teacher facilitates 
the meaning overall of the data.  
Students perform teacher 
directed mathematical 
calculations to analyze data. 

Students conduct their 
own data analysis with 
calculations with some 
direction by teacher. 

Students conduct 
their own data 
analysis and 
appropriately use 
calculations, 
statistical methods 
when appropriate, and 
graphs. 

Identifying evidence and 
formulating claims 
based on that evidence. 

Students do not identify 
the evidence on their 
own.  They cannot 
formulate claims but, 
use 
text/program/teacher to 
formulate claims for 
them. 

Students attempt to formulate 
claims based on evidence but 
are often inaccurate or in error.  
Teacher discusses claims with 
them to clear up confused 
relationships. 

Students formulate 
claims based on 
evidence with some 
contributions by 
teacher. 

Students completely 
on their own identify 
and formulate 
appropriate claims 
based on their 
experimental 
evidence. 

Formulating effective 
conclusions & 
Reflections  

Students need specific 
criteria chart/scaffold 
for writing conclusion.  
Their conclusions are 
written without clarity 
and connection to 
evidence and 
limitations to the 
evidence. 

Students with scaffolding by 
teacher write brief conclusions 
that attempt to incorporate 
claims & evidence.  No attempt 
is made to address 
limitations/error/uuncertatinty 
of measurements used as 
evidence. 

Students with 
scaffolding by teacher 
write conclusions 
based on evidence 
appropriately but, do 
not seek to look at 
possible alternative 
explanations and/or 
include limited 
discussion of 
uncertainties of 
measurement. 

Students write 
effective conclusions 
that incorporate 
claims based on 
evidence.  Where 
appropriate students 
seek to offer 
alternative 
explanations, 
reflections, and 
uncertainty in 
measurements made. 
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          Earth’s Atmosphere Unit Design   
Grade  6 

Texts to be used: 
 McDougal Littell  & *Unit Resource Book (URB) where noted 

 Earth’s Atmosphere (EA) 

 

 
RI Statements of Enduring Knowledge - (Established Goals):  
ESS1 - The Earth and earth materials as we know them today have developed over long periods of time, through continual change 
processes. 
ESS2 - The earth is part of a solar system, made up of distinct parts that have temporal and spatial interrelationships. 
PS1   -  All living and nonliving things are composed of matter having characteristic properties that distinguish one substance from 
another (independent of size or amount of substance). 
PS2   -  Energy is necessary for change to occur in matter. Energy can be stored, transferred, and transformed, but cannot be destroyed. 

 

Related Rhode Island GSE‟s  
(Understandings) 

RI Assessment Targets  
Assessment Evidence 

 

ESS1 (5-6)–2   
Students demonstrate an understanding of processes and 
change over time within earth systems by … 

2a diagramming, labeling and explaining the processes of the  
water cycle including  
evaporation, precipitation, and run-off, condensation,  
transpiration, and groundwater. 
 
2b explaining how condensation of water vapor forms clouds 
which affects climate and weather. 
 
2c developing models to explain how humidity, temperature, and 
altitude affect air pressure and how this affects local weather. 
 

2d identifying composition and layers of earth’s atmosphere. 

ESS1 (5-6)–4 

 
ESS1 (5-8) SAE–2   
Explain the processes that cause the cycling of water into and out of the atmosphere 
and their connections to our planet’s weather patterns. 
 

 Text reference:  2.3, pp.56-63 (EA) 

 Investigation:  How does condensation occur? P.56 
Class Discussion:  Water Cycle p.57 EA) 

 Discuss the Carbon Cycle;The nitrogen cycle 

 Investigation p.59, How does a cloud form?  

 URB P. 113 
 
ESS1 (5-8) SAE+ POC –4    
Explain the role of differential heating or convection in ocean currents, winds, weather 
and weather patterns, atmosphere, or climate. 
 

 Text reference 4.0-4.3, pp. 114-139 

 Investigation:  How does the angle of light affect heating? P. 117, (EA) 

 Investigation:  How quickly do soil and water heat and cool? P. 119 (EA) 
Class discussion:  Climate classification; p.127 (EA) 
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ESS2 (7-8)-8    
Students demonstrate an understanding of temporal or 
positional relationships between or among the Earth, sun, and 
moon by … 

 8a Using  or creating a model of the Earth, sun and moon 

system to show rotation and revolution.  

 
8b explaining night/day, seasons, year, and tides as a result of 
the regular and predictable motion of  the Earth, sun, and moon. 
 
8c using a model of the Earth, sun, & moon to recreate the 
phases of the moon. 
 
ESS2 (5-6)-8    
Students demonstrate an understanding of temporal or 
positional relationships between or among the Earth, sun, and 
moon by … 

 8a Using models to describe the relative position/motion of the 

Earth,sun, and moon. 
8b explaining night/day, seasons, year, and tides as a result of 
the regular and predictable motion of  the Earth, sun, and moon. 
8c using a model of the Earth, sun, &moon to recreate the 
phases of the moon. 

PS2  (5-8) Students demonstrate an understanding of processes 
and change over time within earth systems by … 
4a explaining how differential heating and convection affect  
Earth’s weather patterns. 
4b describing how differential  heating of the oceans affects  
ocean currents which in turn influence weather and climate. 
4c explaining the relationship between differential heating 
/convection and the production of winds. 
4d analyzing global patterns of atmospheric movements to 
explain effects on weather. 
4e predicting temperature and precipitation changes associated 
with the passing of various fronts. 
 
 

ESS2 (5-8) SAE+ POC –8   
Explain temporal or positional relationships between or among the Earth, sun, and 
moon (e.g., night/day, seasons, year, tides) or how gravitational force affects objects in 
the solar system (e.g., moons, tides, orbits, satellites) 
 

Text reference: Chapter 2.2 pp.47-55 (EA) 

 Investigation:  How does the Earth’s shape affect solar heating? P. 47 (EA) 

 Investigation:  How does the Earth’s rotation affect wind? (Coriolis effect) P.49 (EA) 

 URB p.102 

 Class discussion “Global Winds” p. 51 (EA) 
Class discussion “Navigate the Jet Stream” p. 55 (EA) 

 Text reference 4.0-4.3, pp. 114-139 

 Investigation:  How does the angle of light affect heating? P. 117, (EA) 

 Investigation:  How quickly do soil and water heat and cool? P. 119 (EA) 

 URB P. 119 
Class discussion:  Climate classification; p.127 (EA) 

 
 
 
PS1 (5-8) SAE+MAS – 4 
Represent or explain the relationship between or among energy, molecular motion, 
temperature, and states of matter. 
 

 Text Reference:  Chapter 1 pp. 9-25(EA)  

 Investigation: “How heavy is paper?”p.7 (EA) 

 Investigation:  How does air affect falling objects? (EA) 

 Investigation:  How do you know that air has different gases? P.10 (EA) 

 URB P.23 

 Discuss the Carbon Cycle;The nitrogen cycle 

 Text reference:  2.3, pp.56-63 (EA) 

 Text reference 2.1-2.2 pp. 43-54(EA) 

 Investigation;  What does air do to the egg? P. 43 (EA) or use Spangler Video 

 Investigation:  How can you measure changes in air pressure? P. 45, (EA) 

 URB P. 91 

 Class discussion p. 48 “How Wind Forms” 
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PS1 (7-8) –1 
Students demonstrate an understanding of characteristic 
properties of matter by … 
1a measuring mass and volume of both regular and irregular 
objects and using those values as well as the relationship D=m/v 
to calculate density 

PS1 (7-8) – 4 
Students demonstrate an understanding of states of matter 
by … 
4c observing the physical processes of evaporation and 
condensation, or freezing and melting, and accounting for these 
changes in terms of molecular motion and conservation of mass. 
 
PS2 (7-8) -7 
Students demonstrate an understanding of heat energy 
by… 
 
7b  explaining the difference among conduction, convection and 
radiation and creating a diagram to explain how heat energy 
travels in different directions and through different materials by 
each of these methods.  
 
 
 

 

 

 

 

 
PS2  (5-8) INQ+SAE+POC – 7  
Use data to draw conclusions about how heat can be transferred (convection, 
conduction, radiation). 

 Investigation: How does heating affect air? P.7 (EA) 

 Natural processes modify the atmosphere:  ; The water cycle p. 12 EA 

 Text reference:  1.3  pp.22-25 (EA) 

 Investigation:  Can you feel radiation? 

 Discuss the Ozone Layer, p. 23 (EA) 

  
 
 
  
PS1 (5-8) INQ-1    
Investigate the relationships among mass, volume and density 

 Text reference:  2.3, pp.56-63 (EA)   

 
 
  
Additional Resources:  PBS Video Streaming 
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Texts to be used: 
 McDougal Littell & *Unit Resource Book (URB) where noted 

 Earth‟s Atmosphere (EA) 

 
Focus  Questions 

(Essential Questions) 

Instructional Activities & 
Investigations (INQ) 

Big Ideas 
(Understandings) 

1 
What is the atmosphere? 
 

 Text Reference:  Chapter 1.0 -1.3 
(EA) pp.9-25 

 Investigation: “How heavy is 
paper?”p.7 (EA) 

 Investigation: How does heating affect 
air? P.7 (EA) 

 Investigation:  How does air affect 
falling objects? (EA) p.9 

 Investigation:  How do you know that 
air has different gases? P.10 (EA) 

 URB P.23 
 

 The atmosphere is the layer of gases 
surrounding Earth and moves energy. 

 Weather happens in the troposphere. 

 The troposphere is the mixture of nitrogen, 
oxygen and other gases, including water vapor. 

 Air has mass and can be compressed. 

 The atmosphere acts as a greenhouse keeping 
the Earth warm. 

 

2  What is Weather? 

 Natural processes modify the 
atmosphere:  Discuss the Carbon 
Cycle;The nitrogen cycle; The water 
cycle p. 12 EA 

 Weather is the condition of Earth’s atmosphere 
at a given time in a given place. 

 Severe weather occurs all over the Earth. 
Meteorology is the science of weather, and 
meteorologists are the people who study Earth’s 
weather. 

3 
What causes radiation and 

conduction? 

 

 Text reference:  1.3  pp.22-25 (EA) 

 Investigation:  Can you feel radiation? 
P.22 

 Discuss the Ozone Layer, p. 23 (EA) 

 Heat is kinetic energy of atoms and molecules. 

 The Sun is the major source of energy that heats 
the atmosphere. 

 Energy moves from one material to another by 
radiation and conduction. 

 Gases in the atmosphere absorb radiation 
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4 

What affects weather throughout the 
world? 

 
& 
 

What causes the seasons? 

 Text reference: Chapter 2.2 pp.47-55 
(EA) 

 Investigation:  How does the Earth’s 
shape affect solar heating? P. 47 
(EA) 

 Investigation:  How does the Earth’s 
rotation affect wind? (Coriolis effect) 
P.49 (EA) 

 URB p.102 

 Class discussion “Global Winds” p. 51 
(EA) 

 Class discussion “Navigate the Jet 
Stream” p. 55 (EA) 

 Earth’s axis of rotation tilted at an angle of 23.5 
degrees and always points at the North Star. 

 The angle at which light from the Sun strikes the 
surface of Earth is the solar angle. 

 Coriolis effect 

 Jet stream and weather patterns 

5 

What is energy transfer? 
 

How does energy transfer cause 
convection? 

 Text reference:  2.3, pp.56-63 (EA)  Density is the ratio of a mass and its volume. 

 As matter heats up, it expands, causing the 
matter to become less dense. 

 Convection is the circulation of fluid that results 
from energy transfer. 

 6 

How does water does water get into 
the air? 

 
How does water condense out of the 
air? 

 
 
 
 
 
 
 
 
 

 

 
 
 

 Text reference:  2.3, pp.56-63 (EA) 

 Investigation:  How does 
condensation occur? P.56 

 Class Discussion:  Water Cycle p.57 
(EA) 

 Investigation:  How does a cloud 
form? P.59 

 URB P. 113 

 
 

 Water changes from gas to liquid by 
condensation. 

 Water changes from liquid to gas by evaporation 
of water; water condenses to form clouds; water 
falls to the earth’s surface via precipitation. The 
process involves heat from the surroundings. 

 A water molecule might follow many different 
paths as it travels in the water cycle. 
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7 
What is the relationship between air 

pressure and wind? 

 
 

 Text reference 2.1-2.2 (EA) pp.43-54 

 Investigation;  What does air do to the 
egg? P. 43 (EA) 

 Investigation:  How can you measure 
changes in air pressure? P. 45, (EA) 

 URB P.91 

 Class discussion p. 48 “How Wind 
Forms” 

 Pressure exerted on a gas reduces its volume 
and increases its density. 

 Differential heating of Earth’s surface by the Sun 
can create high- and low- pressure areas. 

 Wind is a movement of air from an area of high 
pressure to an area of low pressure. 

 Local winds blow in predictable ways determined 
by local differential heating. 

 Wind speed is measured with an instrument 
called an anemometer. 

 Air pressure is represented on a map by contour 
lines called isobars. 

8 

What is climate? 
 

What is the difference between 
weather and climate? 

 Text reference 4.1-4.3, pp. 114-139 

 Investigation:  How does the angle of 
light affect heating? P. 117, (EA) 

 Investigation:  How quickly do soil and 
water heat and cool? P. 119 (EA) 

 URB p.119 

 Class discussion:  Climate 
classification; p.127 (EA) 

 Air masses are large bodies of air that are 
uniform in temperature and humidity. 

 A front is a boundary that separates two air 
masses. 

 Weather conditions change as a front passes by. 

 Climate is the average weather over time. 
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The Earth’s Surface 
Grade 6 

Text to be used: 
 McDougal Littell & *Unit Resource Book (URB) where noted 

The Earth’s Surface (ES)   
  

RI Statements of Enduring Knowledge - (Established Goals):  
ESS1 - The Earth and earth materials as we know them today have developed over long periods of time, through continual change processes. 

ESS2 - The earth is part of a solar system, made up of distinct parts that have temporal and spatial interrelationships. 

PS2   -  Energy is necessary for change to occur in matter. Energy can be stored, transferred, and transformed, but cannot be destroyed. 

Related Rhode Island GSE‟s  
(Understandings) 

RI Assessment Targets  
Assessment Evidence 

 
 ESS1 (5-6)–1 

Students demonstrate an understanding of processes and change over time within 

earth systems by … 

 

1a identifying and describing the layers of the earth. 

1b plotting location of volcanoes and earthquakes and explaining the relationship between 

the location of these phenomena and faults. 

 
Students demonstrate an understanding of characteristic properties of 
matter by … 
 
1a measuring mass and volume of both regular and irregular objects and using 
those values as well as the relationship D=m/v to calculate density. 

ESS1 (7-8)–3Students demonstrate an  

understanding of processes and change over time within earth systems by … 

 

3a evaluating slow processes (e.g. weathering, erosion, mountain building, sea floor 

spreading) to determine how the earth has changed and will continue to change over time. 

 

3b evaluating fast processes (e.g. erosion, volcanoes and earthquakes) to determine how the 

earth has changed and will continue to change over time.  

 

3c investigating the effect of flowing water on landforms (e.g. stream table, local 

environment). 

ESS1 (5-8) INQ+ POC –1 
Use geological evidence provided to support the idea that the 
Earth‟s crust/lithosphere is composed of plates that move. 

 Text Reference:  Chapter 1.1 -1.4 pp.6-30 (ES) 

 Investigation:  P.7 Explore; Using Modern Maps (ES) 

  Investigation:p.13 How can you model the geosphere’s layers? 

 URB p.20 

 Investigation:  p.15 What makes a good map? (ES) 

 Math connection: Activity, p.23 How far is it? (ES) 

 Investigation: P.28 Topographic Maps (ES) 

 URB P. 61-63 

 Investigation: P. 32 Satellite imaging (ES) 

 
ESS1 (5-8) INQ+ POC –5    
Using data about a rock’s physical characteristics make and support 
an inference about the rock’s history and connection to rock cycle. 

 Text reference: 2.1 -2.3,pp. 40-61(ES) 

 Investigation: Explore: How do you turn water into a mineral and 
what makes up rocks? P.41 (ES) 

 Investigation:  What are some characteristics of a mineral? P.43 
(ES) 

 Investigation:  How do crystals differ in shape? P.46 (ES) 

 URB p.40 

 Investigation; Hardness of minerals, p.56 (ES) 

 URB p.102 

  Investigation; 58-59 Mineral Identification, (ES) 

 Class discussion: Mineral Formation, reading diagram, p.63 (ES) 

 Introduce density:  No algebraic manipulations, just using 
concept and formula.  This will again be used in grade 8. 
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ESS1 (5-6)-5 

Students demonstrate an understanding of processes and change over time by … 

 

5a representing the processes of the rock cycle in words, diagrams, or models. 

 

5b citing evidence and developing a logical argument to explain the formation of a rock, 

given its characteristics and location. (e.g. classifying rock type using identification 

resources 

 

 Text reference: 3.0 -3.4 P.72-103 (ES) 

 Investigation: How can rocks disappear? p.73 (ES) 

 Investigation:  How do rocks differ from minerals? P.75 (ES) 

 Investigation:  How can rocks be classified? P.77 (ES) 

 URB P> 153 

 Class discussion: The rock cycle, pp.78-79 /Have students 
describe in writing the meaning of the diagram, p.79. (ES) 

 Class discussion:  Crystal size and Cooling time, p.84 (ES) 

 URB P.165 
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Text to be used: 
 McDougal Littell   & *Unit Resource Book (URB) where noted           The Earth‟s Surface (ES)   

 
Focus  Questions 

(Essential Questions) 

Instructional Activities 
& Investigations (INQ) 

Big Ideas 
(Understandings) 

1 
 How has technology 
changed our view of 
the earth?  

 Text Reference:  Chapter 1.0-
1.1 -1.4 pp.6-30 (ES) 

 Investigation:  P.7 Explore; 
Using Modern Maps (ES) 

  Investigation:p.13 How can you 
model the geosphere’s layers? 

 URBP.20 

 Investigation:  p.15 What makes 
a good map? (ES) 

 Math connection: Activity, p.23 
How far is it? (ES) 

 Investigation: P.28 Topographic 
Maps (ES) 

 URB P.61-63 

 Investigation: P. 32 Satellite 
imaging (ES) 
 

 

 Mapping the Earth’s surface  
 

 What are the layers of the Geosphere?  
 

 Earth has four main layers: crust, mantle, outer core, and inner core 

 

 All four parts of the Earth’s system, atmosphere, hydrosphere,  

geosphere, and biosphere helped shape the earth’s surface. 
 

2  

      What are    
      characteristics   
      used to identify    
      minerals? 

 

 Text reference: 2.0 -2.3,pp. 40-
61(ES) 

 Investigation: Explore: How do 
you turn water into a mineral 
and what makes up rocks? P.41 
(ES) 

 Investigation:  What are some 
characteristics of a mineral? 
P.43 (ES) 

 Investigation:  How do crystals 
differ in shape? P.46 (ES) 

 URB P>40 

 Minerals have a definite chemical makeup/composition 
 

 Each mineral has its own crystal structure 
 

 

 Minerals are grouped according to composition 
 

 
 



20 | P a g e  

 

3 
How are properties 
used to identify 
minerals? 

 Investigation; Hardness of 
minerals, p.56 (ES) 

  Investigation; 58-59 Mineral 
Identification, (ES) 

 Class discussion: Mineral 
Formation, reading diagram, 
p.63 (ES) 

 Introduce density:  No 
algebraic manipulations, just 
using concept and formula.  
This will again be used in 
grade 8. 

  A mineral’s appearance helps identify it. 
 

 Color and streak 
 

 Luster 
 

 Mineral breakage help identify structure: Cleavage and Fracture 
 

 Density and hardness can be used to identify minerals 
 

 Hardness is measured on the Mohs Scale 
 

4 
 What is the rock 
cycle? 

 

 Text reference: 3.0 -3.4 P.72-
103 (ES) 

 Investigation: How can rocks 
disappear? p.73 (ES) 

 Investigation:  How do rocks 
differ from minerals? P.75 (ES) 

 Investigation:  How can rocks 
be classified? P.77 (ES) 

 URB P.153 

 Class discussion: The rock 
cycle, pp.78-79 /Have students 
describe in writing the meaning 
of the diagram, p.79. (ES) 

 Class discussion:  Crystal size 
and Cooling time, p.84 (ES) 

 URB P.165 

  Teaching note:  Using the Earth’s Surface text (ES) for pages cited, 
review “Rock Cycle” with students.  Students in grade four use FOSS 
kit, Earth Materials that lays a foundation for introducing or review ing 
the rock cycle. This is a foundation to begin “Plate tectonics” study. 
 

 The Rock Cycle shows how rocks change over time 
 

 

 Igneous rocks form from molten rock 
 

 Sedimentary rock forms from earlier rock 
 

 

 Metamorphic rocks form as existing rocks change. 
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9 
What is the 
geological evidence 
for plate movement? 

 Text reference: 4.0 -4.3,pp.110 -
137, (CE) 

 Investigation: How do you know 
what happened? P. 109, (CE) 

 Investigation:  What can we 
learn from a rock? P. 111, (CE) 

 Investigation:  Learning from 
tree rings, p. 116, (CE) 

 Class discussion:  Assign 
groups rock layer photos in text 
and find evidence and claims 
from text, Section 4.2, pp.119-
125, (CE) 

 Introduce half-life using an 
investigation of pennies and 
beans.  Stary with fixed number 
of pennies and gradually 
change into beans by 
replacement.  Emphasize 
graphing and time measured in 
“throws.”  Then connect to 
reading and discussion of text 
graph, “Dating Mammoth 
Bones”,p.126, (CE) 

 Earth’s past is revealed in rocks and fossils 

 Rocks provide a timeline for Earth 

 Plate Tectonics theory explains the geological time scale of the earth’s 
surface 

 Fossil evidence 

 Radioactivity evidence – Dating fossil evidence 
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Space Science 
 Middle School –Grade 6 

Texts to be used: 
 McDougal Littell & *Unit Resource Book (URB) where noted 

  
Space Science (SS) 

 
 

RI Statements of Enduring Knowledge - (Established Goals): 
ESS2 The earth is part of a solar system, made up of distinct parts that have temporal and spatial interrelationships. 
PS2    Energy is necessary for change in matter. Energy can be stored, 
transferred, and transformed, but cannot be destroyed. 
PS3   The motion of an object is affected by forces. 
 
 

Related Rhode Island GSE‟s  
(Understandings) 

RI Assessment Targets  
Assessment Evidence 

SS2 (7-8) -8 
Students demonstrate an 
understanding of gravitational 
relationships between or among objects of 
the solar system by… 
8f explaining that the sun’s gravitational pull holds the Earth and other 
planets in their orbits, just as the planet’s gravitational pull keeps their 
moons in orbit. 
The following are just introduced at the grade six level but, will be discussed in 
more depth at grade 8 with Forces & Motion 
 

ESS2 (5-6)-8  
Students demonstrate an understanding of gravitational 
relationships between or among objects of the solar system by.. 
8d defining the Earth’s gravity as a force that pulls any object on or 
near the Earth toward its center without touching it. 
ESS2 (7-8)-8  
Students demonstrate an understanding of gravitational 
relationships between or among objects of the solar system by.. 
8f explaining that the sun’s gravitational pull holds the Earth and other 
planets in their orbits just as the planet’s pull keeps their moon’s in 
orbit. 

 
ESS2 (5-8) SAE+ POC –8 
Explain temporal or positional relationships between or among the Earth, sun, and 
moon (e.g., night/day, seasons, year, tides) or how gravitational force affects 
objects in the solar system (e.g., moons, tides, orbits, satellites). 
 

  Reference Chapter 2.0-2.2, pp.40 -51 (SS) 

 Investigation “How do shadows move?” P41 (SS) 

 Activity “What time is it in Iceland right now?” p.43  (SS) 

 URB P.91 

 Investigation: What causes day and night? P.44 (SS) 

 Class discussion: Interpreting and modeling “Seasons” diagram, p. 47 
(SS) -Earth’s Tilted axis and orbit: 

 URB P.92 

  Investigation:  Modeling Seasons” p. 50 & 51 (SS) 

 URB pp. 124-132 

 Reference Chapter 2.3 pp.58-66  (SS) 

 Investigation:  Why does the moon seem to change shape? P.62 (SS) 

 URB P. 114 

 Investigation: Moon Features, p. 55, (SS) 

 URB P. 103 
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Text to be used:  
McDougal Littell  
& *Unit Resource Book  (URB) where noted 

Space Science (SS) 

 

Focus  Questions 
(Essential Questions) 

 

      Instructional Activities &    
          Investigations (INQ) 

Big Ideas 
         (Understandings) 

 

1 

What keeps planets in orbit 
around the sun?   
 
What keeps “moon(s) orbiting 
planets? 
 

 

 Reference Chapter 2.0-2.2, pp.40 -51 (SS) 

 Investigation “How do shadows move?” 
P.41 (SS) 

 Activity “What time is it in Iceland right 
now?” p.43  (SS) 

 URB P.91 

 
 

 The sun’s gravitational pull holds the Earth 
and other planets in their orbits, just as the 
planet’s gravitational pull keeps their 
moons in orbit. 

 The annual orbit around the sun is 365 ¼ 
days approximately. 
 

2 
 

What causes day & night? 
 
What causes seasons? 
 
What causes  tides, that we 
observe on earth? 

 Investigation: What causes day and night? 
P.44 (SS) 

 Class discussion: Interpreting and 
modeling “Seasons” diagram, p. 47 (SS) -
Earth’s Tilted axis and orbit: 
 

 URB P.92 

 

 The rotation of the Earth on its axis =24 
hours 

 The tilt of the Earth on its axis is 23.5 
degrees as it orbits the sun (365.25 days) 

 The moon’s gravitational attraction on the 
earth causes the tides. 

3 

How is the motion and orbit of 
the earth affected by other 
bodies such as the sun and 
moon? 
 
How are the phases of the 
moon related to the 
earth/moon/sun relative 
positions. 
 

 Investigation:  Modeling Seasons” p. 50 & 
51 (SS) 

 URB pp. 124-132 

 Reference Chapter 2.3 pp.58-66  (SS) 

 Investigation:  Why does the moon seem to 
change shape? P.62 (SS) 

 URB P. 114 

 

 The tilt of the earth on its axis of ration 
(23.5 degrees) causes the seasons and 
the seasons are reversed in the two 
hemispheres. 

 Tides are caused by the moon’s 
gravitational pull on the earth due to its 
proximity.   
The phases of the moon related to the 
earth/moon/sun relative position 

4 
 
 
 

How did the Moon’s features 
form? 
 
 

 Investigation: Moon Features, p. 55, (SS) 
 URB P. 103 

 The Moon’s surface, as did the Earth’s, 
changed over time 
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                                                                     Life Over Time (LOT) 
                                                                            Grade 6  

Texts to be used: 
 McDougal Littell & *Unit Resource Book (URB) where noted 

  
Life Over Time 

 
RI Statements of Enduring Knowledge - (Established Goals): 
LS  -1 All living organisms have identifiable structures and characteristics that allow for survival (organisms, populations, 
& species). 
LS - 2 Matter cycles and energy flows through an ecosystem.  
LS - 3  Groups of organisms show evidence of change over time (structures, behaviors and biochemistry). 
LS - 3 Groups of organisms show evidence of change over time (structures, behaviors, and biochemistry). 

Related Rhode Island GSE‟s  
(Understandings) 

RI Assessment Targets  
Assessment Evidence 

LS3 (7-8) – 8 Students demonstrate an understanding of 
classification of organisms by … 
 
8a sorting organisms with similar characteristics into 
groups based on internal and external structures. 
 
8b explaining how species with similar evolutionary 
histories/characteristics are classified more closely together with some 
organisms than others (e.g., a fish and human have more common with 
each other than a fish and jelly fish) 
 
8c recognizing the classification system used in modern biology 
 
 
LS3 (7-8)-9 
Students demonstrate an understanding of 
Natural Selection/evolution by… 
 
9a explaining the genetic variation/traits of 
organisms are passed on through reproduction 
and random genetic changes. 

 

 
LS3 (5-8) MAS+FAF – 8 
Use a model, classification system, or dichotomous key to illustrate, 
compare, or interpret possible relationships among groups of organisms 
(e.g., internal and external structures, anatomical features. 
Text Reference; Chapter: Chapter 2.1-2.3(LOT) 
Activity: How can you classify leaves? p.46(LOT) 
URB P.79 
Activity: What data do you need to identify objects? p.51(LOT) 
Chapter Investigation: Making a Field Guide 

 
 
 
LS3 (5-8) – POC - 9 
Cite examples supporting the concept that certain traits of organisms 
may provide a survival advantage in a specific environment and 
therefore, an increased likelihood to produce offspring. 
Text  Reference: Chapter 1.1(LOT) p.9-15 
Activity: What can you tell from the marks an object leaves behind? P. 9(LOT) 
Text Reference; Chapter: Chapter 1.2(LOT) p. 17-25 
Chapter Investigation: Modeling Natural Selection, pp.26-27(LOT) 
URB P.150 
Text Reference; Chapter: Chapter 1.2(LOT) 
Chapter Investigation: Modeling Natural Selection, pp.26-27(LOT) 
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   Text to be Used : 
 

McDougal Littell& *Unit Resource Book (URB) 

where noted 

 Life Over Time (LOT) 

1 

 How do scientists 
learn about the history 
of life on Earth? 
 

 

 How do you classify 
living things? 

 What are kingdoms of 
living organisms? 

 

Text Reference; Chapter 1.1(LOT) p.9-15 
Activity: What can you tell from the marks an 
object leaves behind? p.9(LOT) 
 
 
 

 Living things, like Earth itself, change over time. 
 

 Scientists have developed a system for classifying the 
great diversity of living things. 
 

 
 
 
 
 

Text Reference; Chapter 2.1-2.3(LOT) p.43-67 
 
Activity: How can you classify leaves? p.46(LOT) 

URB P.79 

 
Activity: What data do you need to identify 
objects? p.51(LOT) 
Chapter Investigation: Making a Field Guide(LOT) 
p.68-69 
 

2 

 What is natural 
    selection? 

 How do scientists 
learn about the history 
of life on Earth? 
 

 How do you classify 
living things? 

 What are kingdoms of 
living organisms? 
 

 
Text Reference; Chapter 1.2(LOT) p.17-25 
Chapter Investigation: Modeling Natural Selection, 
pp.26-27(LOT) 
URB P. 150 
Text Reference; Chapter 1.1(LOT) p.9-15 
Activity: What can you tell from the marks an 
object leaves behind? p.9(LOT) 
 
 
  
 
 

 Darwin developed the theory of natural selection 
 

 Survival of organisms determines pool availability to 
adapt and reproduce. 
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Diversity of Living Things Unit Design 
                              Middle School – Grade 7 

 

RI Statements of Enduring Knowledge - (Established Goals): 
LS  -1 All living organisms have identifiable structures and characteristics that allow for survival (organisms, populations, 
& species). 
LS - 2 Matter cycles and energy flows through an ecosystem.  
LS - 3  Groups of organisms show evidence of change over time (structures, behaviors and biochemistry). 
LS3 - Groups of organisms show evidence of change over time (structures, behaviors, and biochemistry). 
 

         Text to be Used:   McDougal Littell               Diversity of Living Things (DOL) 
                     & *Unit Resource Book (URB) where noted                 Cells & Heredity (C&H) Ecology (E) 
                                                                             Human Biology (HB) OR to be done in Health Classes*(Where  

                                                                                                                                                                               underlined and in italics)              
Related Rhode Island GSE‟s  

(Understandings) 
RI Assessment Targets  

Assessment Evidence 
LS1 (7-8) – 1  Students demonstrate understanding of 
biodiversity by… 
1a giving examples of adaptations or behaviors that 
are specific to a niche (role) within an ecosystem. 
 
1b explaining how organisms with different structures and 
behaviors have roles that contribute to each other’s 
survival and the stability of the ecosystem. 
 
LS1 (7-8) – 2 Students demonstrate understanding of 
structure and function-survival requirements by… 
 
2a explaining how the cell, as the basic unit of life, has the 
same survival needs as an organism (i.e., obtain energy, 
grow, eliminate waste, reproduce, provide for 
defense). 
2b observing and describing (e.g., drawing, labeling) 
individual cells as seen through a microscope targeting cell 
membrane, cell wall, nucleus, and chloroplasts. 
 
 

LS1 (5-8) – INQ+ SAE- 1 
Using data and observations about the biodiversity 
of an ecosystem make predictions or draw conclusions about how the diversity contributes to 
the stability of the ecosystem. 
Text Reference: Chapter 3.1(DOL) (P.85-91) 
Activity: How are plants alike/ different? p.83 (DOL) 
Text  Reference: Ecology Chapter 2, p.47 (E) and 1.3 pp. 26 & 27 
 
Text Reference; Chapter: Chapter 5.1-5.4(DOL) pp. 157-187 
Activity: What good are legs? p.164(DOL) 
Connecting Sciences- Sticky Feet, p.172(DOL) 
Bird Beak Adaptations, URB, p.44(DOL) 
 
LS1 (5-8) SAE+FAF –2 
Describe or compare how different organisms have mechanisms that work in a coordinated 
way to obtain energy, grow, move, respond, 
provide defense, enable reproduction, or maintain internal 
balance (e.g., cells, tissues, organs and systems). 
Text Reference; Chapter 1, pp. 6-8(C&H) 
Getting Ready to Learn, p.8(C&H) 
Text Reference; Chapter 1.1(C&H) pp.9-15 
Investigate Cell Models p. 31(C&H) 
Text Reference; Chapter 1.2(C&H) pp.18-24 
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2c observing, describing and charting the growth, motion, 
responses of living organisms. 
 
 
 
LS1 (7-8)–4 Students demonstrate understanding of 
differentiation by… 
 
4b comparing individual cells of tissues and recognizing the 
similarities of cells and how 
they work together to perform specific functions. 
 
4c explaining how each type of cell, tissue, and organ has 
a distinct structure and set of functions that serve the 
organism as a whole. 
 
LS2 (7-8) –6 Students demonstrate an understanding of 
energy flow in an ecosystem by … 
 
6a explaining the transfer of the sun’s energy through 
living systems and its effect upon them. 
 
6c explaining the relationship between photosynthesis and 
respiration. 
 
 
LS3 (7-8)-9 
Students demonstrate an understanding of 
Natural Selection/evolution by… 
 
9a explaining the genetic variation/traits of 
organisms are passed on through reproduction 
and random genetic changes. 

 
 
LS4 (7-8)-10 
Students demonstrate an understanding of 
human body systems by… 
 
10a identifying the biotic factors (e.g., 

Activity: How do animal and plant cells compare? p. 21(C&H) 
Text Reference; Chapter 2.3(C&H) pp.56-63 
Activity: How do particles move? p. 56(C&H) 
Activity: How does cell size affect transport? p. 62(C&H) 
Chapter Investigation: Diffusion, pp. 64-65(C&H) 
Graphing Growth, p. 15(DOL) 

 
 
LS1 (5-8) FAF –4 
Explain relationships between or among the structure and function of the cells, issues, 
organs, and organ systems in an organism. 
Text Reference: Chapter 2.1, p. 44 (C&H) 
Text Reference; Chapter 2.3(C&H) pp.56-63) 
Activity: How do particles move? p. 56(C&H) 
Activity: How does cell size affect transport? p. 62(C&H) 
Chapter Investigation: Diffusion, p 115, URB(C&H) 
 

 
LS2 (5-8) SAE– 6 
Given a scenario trace the flow of energy through an ecosystem, beginning with the sun, 
through 
organisms in the food web, and into the environment (includes photosynthesis and 
respiration) 
Text Reference; Chapter 2.1-2.3(C&H) (pp.41-65) 
Activity: Internet-Photosynthesis, p. 39(C&H) 
Activity: Elodea and B.T.B. Lab (Sarah/Gale) 
 
LS3 (5-8) – POC - 9 
Cite examples supporting the concept that certain traits of organisms may provide a survival 
advantage in a specific environment and therefore, an increased likelihood to produce 
offspring. 
Genetics-Explore-p. 144 (C&H)  
 
 
LS4 (5-8) – INQ –10 
Use data and observations to support the concept that environmental or biological factors 
affect human body systems (biotic & abiotic). 
 
Text Reference: Chapter 1 (HB) pp.9-30 
Internet Activity-The Human Body, p.133 (HB) 
Text Reference: Chapter  5.1-5.3(HB) pp.133-155 
Activity: Are there patterns to growth? P.133 ; How has life expectancy changed over time? 
P.137(HB) 
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microbes, parasites, food availability, aging 
process) that have an effect on human body 
systems. 
 
10b identifying the abiotic factors (e.g., drugs, 
altitude, weather, pollution) that have an effect 
on human body systems. 

 
Students demonstrate an understanding of 
patterns of human health/disease by… 
 
10c identifying the biotic (e.g., microbes, 
parasites, food availability, aging process) and 
abiotic (e.g., radiation, toxic materials, 
carcinogens) factors that cause disease and 
affect human health. 

 

Text Reference: Chapter 5.2, pp.144-146 (HB)    EXCLUDE-DONE IN HEALTH 
 
 
 
  
Text  Reference: Chapter 5.3 (HB) pp.148-153 
Activity: How easily do germs spread? p.148 
 
Health Curriculum: Standards Covered-Personal Health, Nutrition, Mental & Emotional 
Health, Substance Use & Abuse Prevention 
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 Focus Questions 
(Essential Questions) 

Instructional Activities & 
Investigations (INQ) 

Big Ideas 
(Understandings) 

1 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 

 
 

What is life? 
 
 
 
 
 
 
 
 
 
 
 

What are the 
characteristics of 
microscopic life? 

 
 
 
 
 
 
 
 
 

Text Reference: Chapter 1.0 (DOL) pp.6-35 
Activity: Where can you find microscopic life? pp.6-7 
(DOL) 
Getting Ready to Learn, p.8 (DOL) 

 Any free-living thing is an organism. 
 

 All living organisms exhibit common 
characteristics: they grow, consume nutrients, 
exchange gases, respond to stimuli, reproduce, 
need water, 

     and eliminate waste. 
 

 

 Bacteria and protists have the characteristics of 
living things while viruses are not alive. 
 
 

 
 
 
 
 
 
 
 
 
 

 
Text Reference: Chapter 1.1(DOL) pp.9-14 
Explore: Organisms p. 9 (C&H) 

Text Reference: Chapter 1.1-1.4(DOL) pp.6-35 
(DOL) Activities: 
Activity: How quickly do bacteria multiply? p.7 
Activity: Math in Science-Graphing Growth p.15 
Activity; How do infections spread? p.25 
Activity: What lives in pond water? p.31 
 

3 

How does an 
organism get energy 
and material from its 

environment? 
How do multicellular 
organisms meet their 

needs? 

Text Reference: Chapter 2.0(DOL) pp. 40-71 
Activity: How can a multicellular organism reproduce on 
its own? p.41 (DOL) 
Getting Ready to Learn, p.42(DOL) 
Text Reference: Chapter 2.1, pp. 43-50(DOL) 
Activity: What are some advantages of specialization? 
p.44(DOL) 

 Multi-cellular organisms meet their needs in 
different ways. 

 Plants are producers. 

 Animals are consumers. 

 Most fungi are decomposers. 
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In what form does a 
plant store energy? 

How do animals 
respond to their 
environment? 

 What are 
decomposers? 

Text Reference: Chapter 2.2, pp. 51-57(DOL) 
Activity: Where does it come from? p.41(DOL) 
Text Reference: Chapter 2.3 (DOL) pp.58-64 
Activity: What does an owl eat and how well does it 
digest its food? p. 60(DOL) 
 

 
 
 
 
 

Text Reference: Chapter 2.4, pp. 66-71(DOL) 
Activity: What does a mushroom cap contain? 
P.66(DOL) 
Activity: What do yeast cells use for energy? URB p. 
135(DOL) 

4 

 What are cells? 

 How did the invention 
of the microscope 
change the study of 
biology? 

 What is the structure 
and function of cells? 

Text Reference; Chapter 1.0, pp. 6-8 
Getting Ready to Learn (C&H) 
Text Reference; Chapter 1.1(C&H) pp.9-15 
 

 The cell is the basic unit of life. 

 All living things share common characteristics. 

 All living things are made up of cells 

 The microscope is a scientific instrument which 
allows us to see the inside of a cell. 

 Cells have the same needs and 
     perform the same functions as more 
     complex organisms. 

 All cells need energy and materials for life 
processes. 

 
 
 
 
 
 
 
 
 
 
 

Text Reference; Chapter 1.2(C&H) pp.18-24 
Activity: How do animal and plant cells compare? p. 
21(C&H) 

Text Reference; Chapter 1.3(C&H) pp.26-32 
Activity: How do roots differ from leaves? p.26(C&H) 
Activity: What are some of the limitations of using a cell 
model to represent a cell? p..31(C&H) 
 Cells and Spacesuits, p. 33(C&H) 
Text Reference; Chapter 2.1-2.3(C&H) pp.41-63 
Activity: Internet-Photosynthesis, p. 39(C&H) 
Elodea and B.T.B. Lab  (Department) 

5 

 How do cells capture 
and release energy? 

Text Reference; Chapter 2.1-2.2(C&H) pp.41-54 
Activity: How can you tell if fermentation releases 
material? p. 53(C&H) 

 

 Cells have defining structures, such as 
membranes, cell walls, nuclei, chloroplasts, 
ribosomes, mitochondria, and cytoplasm. 

 Materials move across the cells membranes 
 

Text Reference; Chapter 2.3(C&H) pp.56-63 
Activity: How do particles move? p. 56(C&H) 
Activity: How does cell size affect transport? p. 
62(C&H) 
Chapter Investigation: Diffusion, URB, p. 115 (C&H) 



31 | P a g e  

 

6 

 How are plants alike/ 
different? 

  

 How do plants grow? 

Text Reference; Chapter 3.0-3.1(DOL) pp.82-91 
Activity: How are plants alike/ different? p.83 (DOL) 
 

 Plants are a diverse group of organisms that live 
in many land environments. 

 

 Seeds and pollen are reproductive adaptaions 

 The cotyledon is the primary source 
     of energy for seed germination. 

 Many plants reproduce with flowers and fruit. 
 

Text Reference; Chapter 3.3 (DOL) pp.98-103 
Activity: What conditions make a pinecone open? 
p.102(DOL) 

Chapter Investigation: Which seeds will grow?  pp. 104-
105(DOL) May need to modify/differentiate. 

Text Reference; Chapter 3.4(DOL) pp.107-114 

7 

 What is transpiration? 
 

Text Reference; Chapter 3.1, p.87(DOL) 
Chloroplast Math, p. 115(DOL) 

 Xylem is the system of tubelike 
     connected cells that transports 
    water from the roots to all structures 
    of the plant. 
 

 Stomates are openings on leaves 
     that are controlled by guard cells. 
 

Activity: What parts of a flower can you identify? p. 
111(DOL) 
 
 

8 

 What are the parts of a 
flower? 

 How do plants 
reproduce? 

Text Reference; Chapter: Chapter 3.4 (DOL) pp.107-
114 
 

 Pollen from the anthers on stamens 
    and eggs in the ovules of the pistil 
    are the male and female cells that 
    combine during sexual reproduction 
    to develop into a seed. 
 

 Sepals, petals, stamens, and pistils 
    are the major structures of typical 
    flowers. 

Text Reference; Chapter: Chapter 3.4(DOL) pp.107-
114 
Investigation: Flower Parts, p.111(DOL) 
 

9 
 How do organisms 

adapt in order to 
survive? 

Text Reference; Chapter: Chapter 5.1-5.4(DOL) 
pp.157-187 
Activity: How does a fish’s shape help it move? 
p.157(DOL) For discussion purposes 

Activity: What good are legs? P.164(DOL) 
Connecting Sciences- Sticky Feet, p.172(DOL) 
Bird Beak Adaptations, URB, p. 344(DOL) 

 Adaptations are structures or 
     behaviors of organisms that 
     enhance their chances to survive 
     and reproduce in their habitat. 
 
 

 Insects have three body parts, six 
     legs and two antennae. 
 
 
 
 

 

Text Reference; Chapter: Chapter 4.4(DOL) pp.142-
149 
Activity: What are some characteristics of arthropods?  
p..142(DOL) Pill Bugs recommended. 
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North Smithfield Middle School Unit Design- ECOLOGY 

 Grade Level 7 

Text to be Used: McDougal Littell                                   Ecology (E)  Diversity of Living Things (DOL) 
   & *Unit Resource Book (URB) where noted                                           Cells & Heredity (C&H) 
RI Statements of Enduring Knowledge - (Established Goals): 
LS1 – All living organisms have identifiable structures and characteristics that allow for survival (organisms, populations, & species). 

LS2 – Matter cycles and energy flows through an ecosystem. 
LS3 - Groups of organisms show evidence of change over time (structure, behaviors, biochemistry). 
LS4 – Humans are similar to other species in many ways, and yet are unique among Earth’s life forms. 

 

Related Rhode Island GSE‟s  
(Understandings) 

RI Assessment Targets  
Assessment Evidence ***High Priority 

LS1 (7-8)-1 
Students demonstrate an understanding of 
biodiversity by… 
 
1a giving examples of adaptations or behaviors that 
are specific to a niche (role) within an ecosystem. 
 
1b explaining how organisms with different 
structures and behaviors have roles that contribute 
to each other’s survival and the stability of the 
ecosystem. 
 
LS1 (5-6)-2 
Students demonstrate an understanding of 
structure and function survival requirements 
by… 
2a describing structures or behaviors that help 
organisms survive in their environment (e.g., 
defense, obtaining nutrients, reproduction, and 
eliminating waste). 
 
 
 
 
 

LS1 (5-8) – INQ + SAE –1 *** 
Using data and observations about the biodiversity of an ecosystem make predictions or draw 
conclusions about how the diversity contributes to the stability of the ecosystem. 
Text Reference: Chapter 1.1 (E) pp.9-13 
Activity: How do plants react to sunlight?p.7(E) 
Activity: What is soil?p.7(E) 
Internet Activity, p.7(E) 
 
Text Reference: Chapter 2.1-2.3(E) pp.45-68 
Activity: How many roles can living things have in an ecosystem?p.43(E) 
How do living things interact where you live?p.43(E) 
Estimating Populations, pp.52-53(E) 
 

LS1 (5-8) – SAE + FAF –2 *** 
Describe or compare how different organisms have mechanisms that work in a coordinated 
way to obtain energy, grow, move, respond, provide defense, enable reproduction, or maintain 
internal balance (e.g., cells, tissues, organs and systems) 
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LS1 (7-8)-3 
Students demonstrate an understanding of 
reproduction by… 
 
3a explaining reproduction as a fundamental 
process by which the new individual receives 
genetic information from parent(s). 
 
3b describing forms of asexual reproduction that 
involves the genetic contribution of only one parent 
(e.g., binary fission, budding, vegetative 
propagation, regeneration). 
 
3c describing sexual reproduction as a process that 
combines genetic material of two parents to 
produce a new organism (e.g., sperm/egg, 
pollen/ova). 
LS2 (7-8)-5 
Students demonstrate an understanding of 
equilibrium in an ecosystem by… 
 
5a identifying which biotic (e.g., bacteria, fungi, 
plants, animals) and biotic (e.g., weather, climate, 
light, water, temperature, soil composition, 
catastrophic events) factors affect a given 
ecosystem. 
 
5b analyzing how biotic and abiotic factors affect a 
given ecosystem. 
 
5c predicting the outcome of a given change in 
biotic and abiotic factors in an ecosystem. 
 
5d using a visual model (e.g., graph) to track 
population changes in an ecosystem 
 
 
 

LS1 (5-8) – POC–3 *** 
Compare and contrast sexual reproduction with asexual reproduction. 

 
 Text Reference: Chapter 2.1, pp.48-49 (DOL) 

 
 
 
Text Reference: Chapter 1.2 p. 58 (C&H) 

 
 
 
 
Text Reference: Chapter 4.3, pp.118-124 (HB) 

 
: 
 
 

 
LS2 (5-8) – INQ + SAE–5 *** 
Using data and observations, predict outcomes when abiotic/biotic factors are changed in an 
ecosystem. 
 
Text Reference: Chapter 1.1 pp. 10-13 (E) 

 
 
  

  
 
Text Reference: Chapter 1.1 (E) pp.10-13 
 
 
 
Text Reference: Chapter 2.1-2.2 (E) pp.45-61 
Activity-How do predator-prey populations interact?  p.57(E) 

 
Activity- Estimating Populations, pp. 52-53(E) 
 

  
 
  
  
 
 
LS2 (5-8) – INQ + SAE–6 *** 



34 | P a g e  

 

 
 
LS2 (7-8)-6 
Students demonstrate an understanding of 
energy flow in an ecosystem by… 
 
6a explaining the transfer of the sun’s energy 
through living systems and its effect upon them. 
 
6b describing the basic processes and recognizing 
the names and chemical formulas of the 
substances involved in photosynthesis and 
respiration. 
 
6c explaining the relationship between 
photosynthesis and respiration. 
 
Students demonstrate an understanding of 
food webs in an ecosystem by… 
 
6d creating or interpreting a model that traces the 
flow of energy in a food web. 
 
LS2 (7-8)-7 
Students demonstrate an understanding of 
recycling in an ecosystem by… 
7a diagramming or sequencing a series of steps 
showing how matter cycles among and between 
organisms and the physical environment. 
7b developing a model for a food web of local 
aquatic and local terrestrial environments. 
 
7c explaining the inverse nature or complementary 
aspects of photosynthesis/respiration in relation to 
carbon dioxide, water and oxygen exchange. 
 
7d conducting a controlled investigation that shows 
that the total amount of matter remains constant, 
even through its form and location change as 
matter is transferred among and between 

Given a scenario trace the flow of energy through an ecosystem, beginning with the sun, 
through organisms in the food web, and into the environment (includes photosynthesis and 
respiration). 
Text Reference: Chapter 1.1, p.12 (E) 

 
 
Text Reference: Chapter 1.2, pp. 16-18(E) 
Activity- What is one form in which carbon is stored on the ocean floor?(E) 
Text Reference: Chapter 1.1, pp. 12-13, 22(E) 

  
 
Activity-Bottle Biology as Teacher Demo/Generic Department Developed (Optional) 
Text Reference: Chapter 2.2, pp.48-49 (C&H) 
Elodea and B.T.B. Lab (Department) 

 
 
 
 
 
Text Reference: Chapter 1.3, pp. 26-28 (E) 
 
 

  
LS2 (5-8) –SAE–7 
Given an ecosystem, trace how matter cycles among and between organisms and the 
physical environment (includes water, oxygen, food web, decomposition, recycling but not 
carbon cycle or nitrogen cycle). 
Text Reference: Chapter 1.2, pp. 16-20(E) 
Activity-Temperature and the water cycle, p.21(E) 

 
 
Text Reference: Chapter 1.3, pp. 26-28 (E) (Use p.27 as model) 

 
 
Text Reference: Chapter 1.2, pp. 16-18(E) 
Activity- What is one form in which carbon is stored on the ocean floor?(E) 
Text Reference: Chapter 1.1, pp. 12-13, 22(E) 
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organisms and the physical environment (e.g., 
bottle biology, mass of a closed system over time. 
LS3 (7-8)-9 
Students demonstrate an understanding of 
Natural Selection/evolution by… 
 
9a explaining the genetic variation/traits of 
organisms are passed on through reproduction and 
random genetic changes. 
 
9b gathering evidence that demonstrates 
evolutionary relationships among organisms 
(e.g., similar in body structure, early development, 
traits). 
9c differentiate between acquired and inherited 
characteristics and giving examples of each. 
 
9d explaining how natural selection leads to 
evolution (e.g., survival of the fittest). 
 
9e describing how scientists’ understanding of the 
way species originate or become extinct has 
changed over time. 
LS4 (7-8)-11 
Students demonstrate an understanding of 
human heredity by… 
 
11a recognizing that characteristics of an organism 
result from inherited traits of one or more genes 
from parents and others result from interactions 
with the environment. 
 
11b tracing a genetic characteristic through a given 
pedigree (e.g., genealogical chart, Queen Victoria-
hemophilia or hypothetical example) to 
demonstrate the passage of traits. 
 
11c identifying that genetic materials (i.e., 
chromosomes and genes) are located in the cell’s 
nucleus. 

LS3 (5-8) – POC–9 
Cite examples supporting the concept that certain traits of organisms may provide a survival 
advantage in a specific environment and therefore, an increased likelihood to produce 
offspring. 
 
 
Text Reference: Chapter 4.1-4.3(C&H) pp.101-122 
Activity: How are traits distributed?p.99(C&H) 
Internet Activity-Mendel‟s Experiment(C&H) p.99 
 
Text Reference: Chapter 4.1-4.3(C&H) pp.101-122 
Activity: How are traits distributed?p.99(C&H) 
Internet Activity-Mendel‟s Experiment(C&H) p.99 

 
 
Text Reference; Chapter: Chapter 1.2(LOT) 
Chapter Investigation: Modeling Natural Selection, pp.26-27(LOT) 

 
 
 
 
 
LS4 (5-8) – INQ–11 *** 
Using data provided, select evidence that supports the concept that genetic information is 
passed on from both parents to offspring. 
Text Reference: Chapter 4.1-4.3(C&H) 
Activity: How are traits distributed?p.99(C&H) 
Internet Activity-Mendel‟s Experiment(C&H) 
Activity: How can probability help predict results?p.110 (C&H) 
Activity: Do probabilities affect each other?p.114 (C&H) 
Activity: Why does sexual reproduction need a special form of cell division?p.117(C&H) 
Text Reference: Chapter 5.2, p. 147(C&H) 

 
  
  
 



36 | P a g e  

 

 

 
Text to be Used : 

McDougal Littell Text   

 Ecology (E) Diversity of Living Things 
(DOL) 

 Cells & Heredity (C&H) & *Unit Resource Book 

(URB) where noted 

 
Focus Questions 
(Essential Questions) 

Instructional Activities & 
Investigations (INQ) 

Big Ideas 
(Understandings) 

 

What are the different factors 
that make up an ecosystem? 
 
How do biotic and abiotic factors 
affect an ecosystem? 

Text Reference: Chapter 1.1 (E) pp.9-13 
Activity: How do plants react to sunlight?p.7(E) 
Activity: What is soil?p.7(E) 
Internet Activity, p.7(E) 
Math in Science p.21(E) 
  

 Matter and energy together support life 
within an ecosystem. 

 An ecosystem is a system of interacting 
organisms and nonliving factors in a 
specified area. 
 

 

How is matter exchanged 
between organisms and their 
environment? 

Text Reference: Chapter 1.2(E) pp.16-20 
  
Activity: What is one form in which carbon is 
stored on the ocean floor?p.19(E) 
 

 Matter cycles through ecosystems. 

 Water cycles through ecosystems. 

 

 

 

How do living things move 
energy through an ecosystem? 
 
How are feeding relationships 
important in an ecosystem? 
 
How does the amount of energy 
change as it flows through an 
ecosystem? 

Text Reference: Chapter 1.3(E) pp.22-28 
Activity: How can you observe energy changing 
forms?p.22(E) 
Activity: Where do decomposers come 
from?p.25(E) 

 Energy flows through ecosystems. 

 The amount of energy changes as it flows 
through an ecosystem. 

 Biomes contain many ecosystems. 

 

Text Reference: Chapter 1.4(E) pp.30-37 
Activity :How can you graph climate data for 
your area?p.35(E) 
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How do organisms interact in an 
ecosystem? 
 
What effect do interactions have 
on an ecosystem? 
How does an ecosystem’s 
population change over time? 

Text Reference: Chapter 2.1-2.3(E) 
Activity: How many roles can living things have 
in an ecosystem?p.43(E) 
How do living things interact where you 
live?p.43(E) 
Estimating Populations, URB, p.125(E) 
  

 

 Ecosystems interact with each other and the 
environment. 

 Ecosystems are defined by interactions among 
organisms and physical factors. 

 

 How does sharing resources 
affect the ecosystem? 
 
How does pollution and a loss of 
diversity affect the environment? 
 
How do we use data and 
observations about the 
biodiversity of an ecosystem to 
help make predictions and/or 
draw conclusions about the 
stability of an ecosystem? 

Text reference: Chapter 3.1-3.3(E) pp.81-105 
Activity: How can you model resource 
distribution?p.81(E) 
Activity: Where do you find air pollution?p.91(E) 
Investigate- Particles in the Air,p.91(E) 
Activity: What happens when soil is 
compressed?p.98(E)  
Biomagnification, p.29(E) 
 
 
 
 

 Humans and human population growth affect 
the environment. 

Text Reference: Chapter 4.1-4.3(C&H) pp.101-
122 
Activity: How are traits distributed?p.99(C&H) 
Internet Activity-Mendel’s Experiment(C&H) 
p.99 
 
 
 
 

 

How are characteristics 
inherited? 
 
What is phenotype/genotype? 
 
 

Activity: How can probability help predict 
results?p.110 (C&H) 
Activity: Do probabilities affect each 
other?p.114 (C&H) 
Activity: Why does sexual reproduction need a 
special form of cell division?p.117(C&H) 

 

 Living things inherit traits in patterns. 

 Patterns of heredity can be predicted. 
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Unit Design- Waves, Sound, & Light   
 

Middle School – Grade  7 
 

Texts to be used: 
 McDougal Littell& *Unit Resource Book (URB) where noted 

Waves, Sound & Light (W) 
   

 
 

RI Statements of Enduring Knowledge - (Established Goals): 
 
 PS 2 Energy is necessary for change to occur in matter. Energy can be stored, transferred and transformed, but cannot be destroyed. 

 
 
   PS2 (5-6)- 6 
Students demonstrate an 
 understanding of energy by… 
 
6a differentiating among the properties of various 
forms of energy. 
 
6b explaining how energy may be stored in various 
ways (e.g. batteries, springs, height in terms of 
potential energy). 
 
6c describing sound as the transfer of energy 
through various materials (e.g. solids, liquids, 
gases). 
 
PS2 (7-8)- 6 
Students demonstrate an 
understanding of energy by… 
 
6a using a real world example to explain the transfer 
of potential energy to kinetic energy. 
 
 
6c explaining that while energy may be stored, 
transferred, or transformed, the total amount of 

 
PS1 (5-8) – SAE + MAS–4 *** 
Represent or explain the relationship between or among energy, molecular motion, temperature,and 
states of matter. 
 

 
 
Text reference: Chapter 2.0-2.2 pp.34-48 (W) 

 

PS2 (5-8)-SAE+ POC- 6  
Given a real-world example, show that within a system, energy transforms from one form to another 
(i.e., chemical, heat, electrical, gravitational, light, sound, mechanical). 

 Investigations: (Set up stations for “Explore Activities” on page 35 (W) 
Investigation:  What is sound p/37 (W) 

 
 
PS2  (5-8) INQ+SAE+POC – 7  
Use data to draw conclusions about how heat can be transferred (convection, conduction, radiation). 

PS3 (7-8) - LA 
Students.demonstrate an understanding of the visible spectrum of light by… 

 
LAa experiment how light from the sun is made up of a mixture of many different colors of light (e.g. 

using prisms, spectrometers, crystals).  

   Investigation:  Wavelength & Color p.p. 100-101, (W) 

 Demonstrate:  Prisms and light-colors/spectrum 
 

 
 
Lab representing in words, diagrams, or other models the visible spectrum as a part of the 

electromagnetic spectrum (consisting of visible light, infrared, and ultraviolet radiation) and composed 
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energy is conserved. 
 
„  

 
  

of all colors of light 

 Text reference:  3.0 -3.3 (W) pp.72 -92  

 Investigation: How does the signal from a remote control travel? P. 73 (W) 

 Investigation: How can you make radio waves? P. 79 (W) 

 Discuss:  Are cell phones harmful? P.87 (W) 

 
LAc differentiating between electromagnetic and mechanical waves. 

 

 Text Reference:  Chapter 1.0-1.1 pp. 8-15 (W) 

 Investigation: How will the rope move? P.9 (W) 

 Inquiry: How do waves compare? P. 13 (W) 

 Longitudinal vs transverse wave on a spring/slinky pp.13 & 14 (W) 

 Text Reference: Chapter 1.2 pp.16-21 

 Go over “graphing of a wave-reinforcing graphing skills p.19 

 Investigation :How can you change frequency? P. 20 (W) 

 Investigation:  Wavelength p.22 (W) 

 Text reference: Chapter 1.3 pp. 24-30 

 Investigation:  How do ripples reflect? P.24 

 Demonstrate:  Reflection of waves & Refraction p.25 (W) 

 Investigation:  How can you make a wave diffract? P.26 (W) 

 Discuss p. 27 & 28 (W) “Waves Interact with other waves” 

 Text reference: Chapter 2.1-2.2 pp.34-48 (W) 

 Investigations: (Set up stations for “Explore Activities” on page 35 (W) 

 Investigation:  What is sound p/37 (W) 
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Text to be used: 

 McDougal Littell  & *Unit Resource Book (URB) where noted           Waves, Sound & Light (W) 
                                               

 
Focus  Questions 

(Essential Questions) 

Instructional Activities 
& Investigations (INQ) 

Big Ideas 
(Understandings) 

1 What is a wave? 

 Text Reference:  Chapter 1.0-1.1 
pp. 8-15 (W) 

 Investigation: How will the rope 
move? P.9 (W) 

 

 A wave is a disturbance in a medium  (Electromagnetic require no 
medium) that is a result of energy being transferred from place to 
place. 

2 
   How do waves 
transfer energy? 

  Inquiry: How do waves 
compare? P. 13 (W) 
Longitudinal vs transverse wave 
on a spring/slinky pp.13 & 14 (W) 

  Transverse waves are where the medium moves perpendicular to the 
direction of the wave 

 Longitudinal waves are where the medium moves parallel to the 
direction of the wave. 

 Earthquakes are examples of waves as are waves in water and 
sounds. 

3 

What are the 
measurable 
properties of all 
waves? 

 Text Reference: Chapter 1.2 
pp.16-21 

 Go over “graphing of a wave-
reinforcing graphing skills p.19 

 Investigation :How can you 
change frequency? P. 20 (W) 

 Investigation:  Wavelength p.22 
(W) 

 Frequency is the number of waves made by a source through a 
medium every second.   

 Period is the time for one complete wave (oscillation) 

 Wavelength is the linear distance  or length of one complete wave. 

 Velocity is the speed of the wave. 

 Amplitude is the maximum displacement of the medium. 

4 
Waves behave in 
predictable ways 

 Text reference: Chapter 1.3 pp. 
24-30 

 Investigation:  How do ripples 
reflect? P.24 

 Demonstrate:  Reflection of 
waves & Refraction p.25 (W) 

 Investigation:  How can you 
make a wave diffract? P.26 (W) 

 Discuss p. 27 & 28 (W) “Waves 
Interact with other waves” 

 Waves can reflect, refract, diffract, and interfere with each other.   

 Constructive interference is where wave energies add up and 
destructive is where energies subtract from each other. 



41 | P a g e  

 

5 Sound is  a wave 

 Text reference: Chapter 2.1-2.2 
pp.34-48 (W) 

 Investigations: (Set up stations 
for “Explore Activities” on page 
35 (W) 

 Investigation:  What is sound 
p/37 (W) 

 Sound is a longitudinal wave 

7 
How do we hear 
sound waves? 

 Text reference:  pp. 38-39 (W) 

 Discuss diagrams, pp.38-39 
(vocal chords & ears”)(W) 

 Structure of the ear and vocal chords are important to their function as 
receiver and transmitter of sound waves. 

 Sound waves travel through solids, liquids, and gases. 
 

8 

How does sound 
transfer energy? 
(How does sound 
waves vibrate 
particles?) 

 Investigation:  p.41 How does 
sound transfer energy? p. 41 (W)  Sounds travel fastest in solids, then slower in liquids, and slowest in 

gases due to the arrangement/closeness of particles that transfer 
energy. 

9 

What are the unique 
traits of 
electromagnetic 
waves? 

 Text reference:  3.0 -3.3 (W) 
pp.72 -92  

 Investigation: How does the 
signal from a remote control 
travel? P. 73 (W) or 
demonstration with SMART 
Board Remote 

 Investigation: How can you make 
radio waves? P. 79 (W) 

 Discuss:  Are cell phones 
harmful? P.87 (W) 

 Investigation:  Wavelength & 
Color p.p. 100-101, (W) 

 Demonstrate:  Prisms and light-
colors/spectrum 

 Electromagnetic waves travel through various media and space 
(vacuum) 

 Color of an object depends on the wavelengths of light reflected by the 
object. 

 White light is composed of all the colors of the spectrum. 
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Unit Design-  Matter, Energy, and Chemical Interactions 
 

Middle School – Grade  8 
 

Texts to be used: 
McDougal Littell & *Unit Resource Book (URB) where noted 

Matter & Energy (M&E) & 
Chemical Interactions (CI) 

 
 

RI Statements of Enduring Knowledge - (Established Goals): 
PS  1   All living and nonliving things are composed of matter having characteristic properties that distinguish one substance from 
another (independent of size or amount of substance) 
PS  2   Energy is necessary for change to occur in matter. Energy can be stored, transferred and transformed, but cannot be 
destroyed. 

Related Rhode Island GSE‟s  
(Understandings) 

RI Assessment Targets  
Assessment Evidence *** High Priority  

PS1 (7-8) –1 
Students demonstrate an understanding of characteristic 
properties of matter by … 
 
1a measuring mass and volume of both regular and irregular 
objects and using those values as well as the relationship 
D=m/v to calculate density. 
 
PS1 (5-6)-2 
Students demonstrate an understanding of characteristic 
properties of matter by… 
 
2a recognizing that different substances have properties which 
allow them to be identified regardless of the size of the sample 
 
2b classifying and comparing substances using characteristic 
properties (e.g., solid, liquid, gas; metal, non-metal). 
 
 
PS1 (7-8)-2 
Students demonstrate an understanding of characteristic 
properties of matter by… 
 

S1 (5-8) INQ+POC –2   *** 
Given data about characteristic properties of matter (e.g., melting and boiling points, 
density, solubility) identify, compare, or classify different substances 

  Text reference: Chapter 1.2 pp.16-19 (M& E) 

 Investigation: “How do solids & liquids compare?” p.27 (M&E) 

 Discuss with class “A mixture of spices” p.26 (M&E) 

 Density Lab Developed by Department 

 
 
PS1 (5-8) – INQ + SAE–3 
Collect data or use data provided to infer or predict that the total amount of mass in a 
closed system stays the same, regardless of how substances interact (conservation of 
matter). 
Math Support/Math Practice-Calculating Volume p. 59-60 

 Activity:  Calculating Volume p.12 (pizza box, block of wood,etc.-(Have students 
actually measure and then calculate various samples) (M& E)  

 Text reference:  Chapter 1.0 -1.1 pp.8-15 (M&E) 
Investigation:  Measuring Volume by Displacement p. 13  (M& E) 

 Investigation:  Mass and Volume  UNIT RESOURCE BOOK pp..67-69 
Investigation:  “What happens when substances are mixed?” p.21 (M& E) 

 Investigation: “How well do oil and water mix?” p. 24 (M& E) & URB p. 41 

 Activity:  Density of Materials p.49 (Also, use as an investigation with marbles & 
density) 

 Investigation:  Conservation of Mass,   (CI) URB p. 150 

 



43 | P a g e  

 

2a identifying an unknown substance given its characteristic 
properties. 
 
2b classifying and comparing substances using 
characteristic properties (e.g., solid, liquid, gas; metal, non-
metal). 
 
PS1 (5-6)-3 
Students demonstrate an understanding of conservation of 
matter by… 
 
3a explaining that regardless of how parts of an 
object are arranged, the mass of the whole is 
always the same as the sum of the masses of its parts. 
 
PS1 (7-8)-3 
Students demonstrate an understanding of conservation of  
matter by… 
 
3a citing evidence to conclude that the amount of matter before 
and after undergoing a physical or chemical change in a closed 
system remains the same. 
 
PS1 (5-6)-4 
Students demonstrate an understanding of states of matter 
by… 
 
4a differentiate among the characteristics of solids, liquids, and 
gases. 
 
4b predicting the effects of heating and cooling on the physical 
state, volume and mass of a substance. 
 
PS1 (7-8)-4 
Students demonstrate an understanding of states of matter 
by… 
 
4a creating diagrams or models that represent the states of 
matter at the molecular level. 
 

  
PS1 (5-8) – SAE + MAS–4 *** 
Represent or explain the relationship between or among energy, molecular motion, 
temperature, and states of matter. 
  

 Investigation:  How does a thermometer work? (M&E) URB p.212 

 Investigation: “Freezing Point” p. 56  (M&E) URB p.128-131 

 Text reference: 2.2 – 2.3pp. 50-57 (M& E) 

 Investigation:  Use “Think about” p.50 and have students observe a plastic cup or 
glass of ice water and dew drops forming on outer surface.  Focus question:  Where 
did the drops observed come from? 

 Text reference: 2.2 – 2.3pp. 50-57 (M& E) 

 Investigation:  Use “Think about” p.50 and have students observe a plastic cup or 
glass of ice water and dew drops forming on outer surface.  Focus question:  Where 
did the drops observed come from? 

 Investigation:  “How can you observe a flow of energy?” p. 116 (M&E) 

 P.109 How Hot is Hot? (M&E) 

 
PS1 (5-8) –MAS–5 
Given graphic or written information, classify matter as atom/molecule or 
element/compound (Not the structure of an atom). 
 

   Investigation:  “How do you measure the mass of an atom?”   (M& E) URB p.30 

 Investigation: “What are some signs of a chemical change?” p.47 (M& E) 

 Activity:  Density of Materials p.49 (Also, use as an investigation with marbles & 
density) 

 Text reference: 1.0-1.3 pp.8-37 (CI) 

 Investigation:  How small can you cut paper? P.9  (CI) 

 Investigation: How can you model the relative masses of atomic particles? P.13 (CI) 

 Class discussion:  The periodic table organization p.20 & 21 (CI) 

 
 
PS2 (5-8)-SAE+ POC- 6  

Given a real-world example, show that within a system, energy transforms from one form to another 

(i.e., chemical, heat, electrical, gravitational, light, sound, mechanical). 

 

 Investigations:  Energy Conversions pp. 84 85 (M&E) 

 Investigation: Why does a solar calculator need a large solar cell? P.86 (M&E) 

 Investigation:  What improves the collection of solar energy? P.89 (M&E) 

 Class Discusion:  p. 94 “in-line skater” 

 Discuss “Why does water warm up sol slowly?p.110 (M&E) Emphasize conduction of 
heat as a process. 
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4b explaining the effect of increased and decreased heat 
energy on the motion and arrangement of molecules. 
 
4c observing the physical processes of evaporation and 
condensation, or freezing and melting, and describe these 
changes in terms of molecular motion and conservation of 
mass. 
 
 
PS1 (5-6)-5 
Students demonstrate an understanding of the structure of 
matter by… 
 
5a distinguishing between solutions, mixtures, and “pure” 
substances, i.e., compounds and elements 
 
PS1 (7-8)-5 
Students demonstrate an understanding of the structure of 
matter by… 
 
5a using models or diagrams to show the difference between 
atoms and molecules. 
 
5b classifying common elements and compounds using 
symbols and simple chemical formulas. 
 
5c interpreting the symbols and formulas of simple chemical 
equation 
 
5d using symbols and chemical formulas to show simple 
chemical arrangements that produce new substances (chemical 
change). 
 
5e explaining that when substances undergo physical changes, 
the appearance may change but the chemical make-up and 
chemical properties do not. 
 
5f explaining that when substances undergo chemical changes 
to form new substances, the properties of the new 
combinations may be very different from those of the old. 

 
 PS1 (5-8) –MAS–5 
Given graphic or written information, classify matter as atom/molecule or 
element/compound (Not the structure of an atom). 

 Text reference: 2.1-2.2  pp.40-47 (M& E) 

 Discuss p.81 Chemical equations must be balanced (CI) 

 Text reference: 1.0-1.3 pp.8-37 (CI) 

 Investigation:  How small can you cut paper? P.9  (CI) 

 Investigation: How can you model the relative masses of atomic particles? P.13 (CI) 

 Class discussion:  The periodic table organization p.20 & 21 (CI) 

 
 PS2 (5-8) –SAE + POC–6 
Given a real-world example, show that within a system, energy transforms from one form 
to another (i.e., chemical, heat, electrical, gravitational, light, sound, mechanical). 
 

 Ref. Chap. 3, p.71-90 (M&E) 

 Investigation:  URB p. 183-186 Energy Conversions (M&E) 
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PS2 (7-8)-6 
Students demonstrate an understanding of energy by… 
 
6c explaining that while energy may be stored transferred, or 
transformed, the total amount of energy is conserved. 

 
 
PS2 (7-8)-7 
Students demonstrate an understanding of heat energy 
by… 
 
7a designing a diagram, model, or analogy to show or describe 
the motion of molecules for a material in a warmer and cooler 

state. 
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Texts to be used: 
 McDougal Littell & *Unit Resource Book (URB) where noted 

Matter & Energy (M&E) & 
Chemical Interactions (CI) 

Unit Focus Questions 
(Essential Questions) 

Instructional Activities & 
Investigations (INQ) 

Big Ideas 
(Understandings) 

1 

What is a substance? 
 
What are the physical states that 
matter can exist? 
 
 
What is mass and volume? 
 
 

 Text reference: Chapter 1.4 (M&E) 

 Investigation: “How do solids & liquids 
compare?” p.27 (M&E) 

 Discuss with class “A mixture of spices” 
p.26 (M&E) 

 A substance is a form of matter with a unique 
composition and distinct purposes. 

 A mixture are two or more substances mixed 
together but, not chemically combined. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 Text reference:  Chapter1.1 pp.8-15 
(M&E) 

 Investigation:  Measuring Volume by 
Displacement p. 13  (M& E) 

 Activity:  Calculating Volume p.12 (pizza 
box, block of wood,etc.-(Have students 
actually measure and then calculate 
various samples) (M& E) 

 Investigation:  Mass and Volume  URB p. 
67-69 (M&E) 

2 

What is an element? 
 
 
What is a compound? 
 
 
What is an atom? 
 
 
What is a molecule? 
 
 
What is a mixture? 
NOTE:  THESE QUESTIONS ARE AlSO 
ADDRESSED IN Chemical Interactions 
Text 

 

 Text reference: Chapter 1.2 pp.16-19 
 (M& E) 
 

 An element is a basic substance that cannot be 
broken into simpler substances during chemical 
interactions. 

 There are 90 naturally occurring elements on 
Earth. 

 Elements combine to make all the substances on 
Earth. 

 The smallest particle of an element is called an 
atom. 

 The periodic table of the elements displays all the 
naturally occurring and synthesized elements. 

 A Compound is two or more elements chemically 
combined to form a new substance.. 

 Substances can be represented with common 
names, chemical names and chemical formulas. 

 The smallest particle of a compound is called a 

 Investigation:  “How do you measure the 
mass of an atom?” URB p.30 (M& E) 

 Investigation:  “What happens when 
substances are mixed?” p.21 (M& E) 
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 Investigation: “How well do oil and water 
mix?” URB, p.41(M& E) 

molecule. 

 The relative abundance of elements varies with 
location in the universe. 
 

3 

 
 
 
What is a physical property? 
 
What is a physical change? 
 
What is a chemical property? 
 
What is a chemical change? 
 
  
 
 
 

      Text reference: 2.1  pp.40-47 (M& E) 
 

 A chemical change occurs when substances 
interact to form new substances    
 

 A physical change occurs when the identity of the 
substance remains unchanged 

 Investigation:  “How can a substance be 
changed?” p.41 (M& E) 

 Department developed density lab 

 Investigation: “What are some signs of a 
chemical change?” p.47 (M& E) 

 Activity:  Density of Materials p.49 (Also, 
use as an investigation with marbles & 
density) (M&E) 

4 

What is a change in state and 
why is it a physical change? 
 
What are the effects of pressure 
on gases? 
 
  

 Text reference: 2.2 – 2.3pp. 50-57 (M& E) 
Investigation:  Use “Think about” p.50 and 
have students observe a plastic cup or 
glass of ice water and dew drops forming 
on outer surface.  Focus question:  Where 
did the drops observed come from? 

 Matter is made of particles. Particles in gas are 
widely spaced. 

 Every substance is defined by a unique particle. 

 Gas is matter- it has mass and occupies space. 

 Gases are composed of widely spaced individual 
particles in constant motion. 

 Matter exists on Earth in three common phases 
(states). 

 Investigation: “Freezing Point”  
URB p. 128-131  (M&E) 
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 Students should examine and construct 
temperature graphs of phase changes 
(states of matter) 

 Change of state is the result of change of energy 
in the particles in a sample of matter. 

 During phase change, particles do not change; 
relationships between particles do change. 

 Different substances change phase at different 
temperatures. 

 The processes of phase change are evaporation, 
condensation, melting, freezing, sublimation 
and deposition. 

 There is nothing between gas particles except 
space. 

 Gas compresses under force and expands when 
force is withdrawn. 

 During compression and expansion, the number 
and character of particles in a sample of gas do 
not change; the space between the particles does 
change. 

  

5 
How does the process of energy 
transfer occur? 

 Investigations:  Energy Conversions  
URB p.183-186 (M&E) 

 Kinetic energy is energy of motion. 

 The particles in substances gain kinetic energy as 
they warm, and lose kinetic energy as they cool. 

 Matter expands when the kinetic energy of its 
particles increases; matter contracts when the 
kinetic energy of its particles decreases. 

 Substances “heat up” and “cool down” as a result 
of energy transfer. 

 Energy transfers between particles when they 
collide. Energy transfer by contact is conduction. 

 Energy always transfers from particles with more 
kinetic energy to particles with less kinetic energy. 

 
 
 
 
 
 
 

 

 Investigation: Why does a solar calculator 
need a large solar cell? P.86 (M&E) 

 Ref. Chapter 3, p.71-90 

 Investigation:  What improves the 
collection of solar energy? P.89 (M&E) 

 Class Discusion:  p. 94 “in-line skater” 
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6 
 
 
 
 
 
 
 

What is temperature?   
How does energy flow from 
warmer to cooler? 
What is conduction, convection, 
and radiation and how are they 
different? 
 

 Investigation:  How does a thermometer 
work? URB p.212 (M&E) 

 Heat   energy flows from a warmer object to a 
cooler object by either  conduction, convection, or 
radiation. 
 
 
 
 
 

 Text references: 4.2-4.3 (M&E) 

 Investigation:  “How can you observe a 
flow of energy?” p. 116 (M&E) 

 Discuss “Why does water warm up soil 
slowly?p.110 (M&E) Emphasize 
conduction of heat as a process. 

 Discuss” Where in the cycle is air more 
dense?”p.118 (M&E) 

7 

What is a mixture? 
 
What is a solution? 
 
What is concentration? 
 
 
 
 
 
 
 
 
 
 
 

 Text Reference: 2.3 –pp.58-65 (M&E) 

 Investigation: How can a mixture of sand, 
salt, & pepper be separated? P.61 (M&E) 

 A solution is a mixture in which one substance 
dissolves in another. 

 Dissolving occurs when one substance (solute) is 
reduced to particles and is distributed uniformly 
throughout the particles of a second substance 
(solvent) 

 Dissolving involves both kinetic interactions 
(collisions) and attractive forces (bonds). 

 Concentration is the ratio of solute particles to 
solvent particles. 

 Mixture: a substance which contains elements and/or 
compounds physically mixed together. There is no chemical 
reaction and they can be separated. 

 
 
 
 

 

 Text reference: 4.1 pp.110-121 (CI) 

 Investigation:  Which substances dissolve 
in water? P. 111 (CI) 
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8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What else do we know about 
atoms?    
 
What else do we know about 
molecules? 
 
 
What is a chemical reaction? 
 
 
 
 
 
 
 

 Text reference: 1.0-1.3 pp.8-32 (CI) 

 Investigation:  How small can you cut 
paper? P.9  (CI) 

 Investigation: How can you model the 
relative masses of atomic particles? P.13 
(CI) 

 Class discussion:  The periodic table 
organization p.20 & 21 (CI) 

 Atoms are the fundamental particles of elements. 

 A compound is a substance made of two or more 
elements. 

 Atoms combine to make particles of substances: 
molecules and ionic compounds. 

 Molecules and ionic compounds are held together 
by attractive forces called bonds. 

 A chemical reaction is a process in which atoms 
of substances (reactants) rearrange to form new 
substances (products). 

 
 
 
 
 

 Text reference 2.0 -2.1,pp. 41-45 (CI) 

 Investigation: How are compounds 
different from elements? P.41 (CI) 

 Investigation:  How can you model a 
compound? P.43 (CI) 
 

 Text reference: 3.0 – 3.3, pp.66-86, (CI) 

 Investigation:  Changing Steel Wool, 
p.67(CI) 

 Investigation: A different rate, p.67 (CI) 

 Investigation:  How can you identify a 
chemical change? P.69 (CI) 

 Investigation:  How can the rate of a 
reaction be changed? P.74, (CI) 

 
 
9 
 
 
 
 

How do scientists interpret the 
symbols and formulas of simple 
chemical equation? 
 
How do scientists use symbols 
and chemical formulas to show 
simple chemical arrangements 
that produce new substances 
(chemical change)?. 
 

 Investigation:  Conservation of Mass, 
p. 79, (CI) 

 Why is it important to measure the 
masses of reactants and products? 

  Common symbols found on the periodic table to 
represent elements 

 Formulae of simple chemical compounds. 

 Note: *GSE’s do not require subatomic 
particles/ nor recall/memorization of elements 
and compound formulae. 

 
 
 

 Discuss p.81 Chemical equations must 
be balanced (CI) 

 Discuss Coefficients to Balance 
Equations,p.82 (CI) 
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Motion & Forces (MF) 

 Middle School –Grade 8 

Texts to be used: 
 McDougal Littell& *Unit Resource Book (URB) where noted 

Motion  Forces (MF) 
  

 

RI Statements of Enduring Knowledge - (Established Goals): 
ESS2 The earth is part of a solar system, made up of distinct parts that have temporal and spatial interrelationships. 
PS2    Energy is necessary for change in matter. Energy can be stored, 
transferred, and transformed, but cannot be destroyed. 
PS3   The motion of an object is affected by forces. 

Related Rhode Island GSE‟s  
(Understandings) 

RI Assessment Targets  
Assessment Evidence 

 
 
ESS2 (7-8) -8 
Students demonstrate an 
understanding of gravitational 
relationships between or among objects of 
the solar system by… 
 
8d describing the relationship between mass and the gravitational force 
between objects. 

 
8e describing the relationship between distance and the gravitational 
force between 
objects. 
 
8f explaining that the sun’s gravitational pull holds the Earth and other 
planets in their orbits, just as the planet’s gravitational pull keeps their 
moons in orbit. 

 
ESS2 (5-6)-8  
Students demonstrate an understanding of gravitational 
relationships between or among objects of the solar system by.. 
8d defining the Earth’s gravity as a force that p[ulls any object on or near 
the Earth toward its center without touching it. 
 

ESS2 (5-8) MAS –6    
Compare and contrast planets based on data provided about size, composition, 
location, orbital movement, atmosphere, or surface features (includes moons). 

 Orbits discussion p.81  (MF)   

 P.80 Discussion & Reading “Gravity keeps objects in orbit.” (MF)   

 Orbits Transparency T22 in Unit Transparency Book; Class Discussion  (MF)   

 **Connect this content to what was learned specifically in grade 6, Space Science. 
PS2 (5-8) –SAE + POC–6 
Given a real-world example, show that within a system, energy transforms from one 
form to another (i.e., chemical, heat, electrical, gravitational, light, sound, mechanical). 

 Reference Chapter 4.0 -4.2 pp.112-129  (MF)   

 Investigation: “How do you work?” P.115 

 Investigation:”How much work does it take?” P.118   (MF)   

 Review trampoline visual, pp122 and discuss with class energy conversion 
and changes.  (MF)   

 Review and discuss “Conserving Mechanical Energy” p.127 –Skateboard 
ramp visuals.) (MF)    

PS3 (5-8) – INQ + POC–8 
Use data to determine or predict the overall net effect of multiple forces (e.g., friction, 
gravitational, magnetic) on the position, speed, and direction of motion of objects. 

  Text Ref:3.1 pp. 77-83   (MF)   

 Reference Chapter 2.0-2.1 pp.38-45   (MF)   

 Investigation:  How can you change an object’s motion?”  (MF)   
 
 

PS3 (5-8) –INQ + POC–8 
Use data to determine or predict the overall net effect of multiple forces (e.g., friction, 
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ESS2 (7-8)-8  
Students demonstrate an understanding of gravitational 
relationships between or among objects of the solar system by.. 
 
8d describing the relationship between mass and the gravitational force 
between objects. 
 
8e describing the relationship between distance and the gravitational 
force between objects, 
 
8f explaining that the sun’s gravitational pull holds the Earth and other 
planets in their orbits just as the planet’s pull keeps their moon’s in orbit. 
 
PS2 (7-8)-6 
Students demonstrate an understanding of 
energy by… 
 
6a using a real world example to explain the transfer of potential energy 
to kinetic energy. 
 
PS3 (5-6)-8 
Students demonstrate an understanding of 
motion by… 
 
8a using data or graphs to compare the relative 
speed of objects. 

 
 
 
Students demonstrate an understanding of 
force (e.g., friction, gravitational, magnetic) 
by… 
 
8b recognizing that a force is a push or a pull. 
 
8c explaining that changes in speed or direction of motion is caused by 
forces. 
 
8d showing that electric currents and magnets can exert a force on each 
other. 

gravitational, magnetic) on the position, speed, and direction of motion of objects. 

  Investigation:  How do the acceleration of two falling objects compare? P.77   

 Investigation:  How does gravity affect falling objects? P.82 URB p.158(MF)   

 Refer to diagram p.80   

 Challenge & Extension A(MF)  ctivity   (MF)  URB p. 157 

 Math in Science: p.90 Smoke Jumpers in Action  

 (F&M) 

 Investigation:  How does design affect speed?”p.19  (MF)   

 Investigation: Inclusion activity reference p.80 teacher guide;  Metal Clip balanced 
by gravity and magnetism  (MF)   

Call on prior knowledge of students from grade four - measuring magnetic 
force.(See Elementary Curr. Guide) 
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PS3 (7-8)-7 
Students demonstrate an understanding of 
motion by… 
 
8a measuring distance and time for a moving 
object and using those values as well as the 
relationship s=d/t to calculate speed and 
graphically represent data. 
 
8b solving for any unknown in the expression s=d/t given values for the 
other two variables. 

 
8c differentiating among speed, velocity and 
acceleration. 

 
Students demonstrate an understanding of 
force (e.g., friction, gravitational, magnetic) 
by… 
 
8d making and testing predictions on how 
unbalanced forces acting on objects change speed or direction of 
motion, or both. 
 
8e describing or graphically representing that 
the acceleration of an object is proportional to 
the force on the object and inversely proportional to the object’s mass. 
 
8f. differentiating between mass and weight. 
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Unit Focus Questions 
(Essential Questions) 

Instructional Activities, & 
Investigations (INQ) 

Big Ideas 
(Understandings) 

 Texts to be used: 
McDougal Littell& *Unit 

Resource Book (URB) where noted 

  Motion & Forces (M&F)) 
Space Science (SS) 

 

1 

 
 
What is the relationship between 
mass and gravitational 
force/attraction/weight? 
 
 
 
 
 
 
 

 Text Ref:3.1 pp. 71-83   (MF)   
 

  Mass is the amount of matter and/or inertia of 
an object. 

 Mass is measured on a mechanical balance or 
inertial balance (as used in space on space 
station when in orbit.) 

 Mass does not change with location and is 
usually measured in the fundamental unit-the 
gram (kg, cg, mg, etc.). 
 

 Gravity is  a force exerted on masses. 
 

 Weight varies with location and is the measure 
of the gravitational pull on the object.  Weight 
changes in small amounts due to small 
changes to the gravitational pull of the Earth in 
various locations (i.e. slightly less in Denver 
Colorado than in Rhode Island…but not much 
difference.) yet mass would not change there 
or on the moon.  Weight on the Moon is 
approximately 1/6 Earth. 

 Weight is measured in Newton’s in the metric 
system and pounds in the Common US system 
(also called English System) 
Do Not spend a lot of time converting systems of 
measurement except as a general example of use of 
algebraic skills consistant with Math GLE’s) 

  

 Investigation:  How do the acceleration of 
two falling objects compare? P.77  (MF)   
 

 Investigation:  How does gravity affect falling 
objects? P.82 URB p.158 

 Refer to diagram p.80  (MF)   
 

 
 

2 

 How does weight or gravitational 
pull vary? 
 
 
 

   Challenge & Extension Activity (MF)    URB 
p.157 

  As objects get further apart the gravitational 
pull gets less.   

 As objects get more massive then the 
gravitational attraction between them gets 
greater. 
*Misconception that this is not the cause of the 

 Math in Science: p.90 Smoke Jumpers in 
Action  
(MF)    
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 Orbits discussion p.81  (MF)   “weightless” phenomenon experienced by astronauts in 
orbit around the earth.  They are in free fall but, still weigh 
only slightly less as they do on earth. 

 
 
 
 

 
 
3 

What keeps planets in orbit 
around the sun?   
 
 
 
What keeps “moon(s) orbiting 
planets? 
 
 
How does the motion and orbit of 
the earth relate to the night/day, 
seasons, tides, that we observe 
on earth?** 
 
  
    

 P.80 Discussion & Reading “Gravity 
keeps objects in orbit.”  (MF)    The sun’s gravitational pull holds the Earth 

and other planets in their orbits, just as the 
planet’s gravitational pull keeps their 
moons in orbit. 
 

 
 

 Tides are caused by the moon’s 
gravitational pull on the earth due to its 
proximity.   
 

 
 
 

 

 Orbits Transparency T22 in Unit 
Transparency Book; Clsss Discussion  
(MF)   

 **Connect this content to what was 
learned specifically in grade 6, Space 
Science. 

 Reference Chapter 4.0 -4.2 pp.112-129 
(MF)    

 Investigation: “How do you work?” P.115 

 Investigation:”How much work does it 
take?” P.118  (MF)   
 

 
 
 
4 

What is the difference between 
potential and kinetic energy? 

  Review trampoline visual, pp122 and 
discuss with class energy conversion 
and changes.  (MF)   

 Ref: Chap. 3 Energy, p71-76 (ME)* 
(This chapter introduces Energy) 

 Potential energy is stored energy due to 
work having been done on the object.  It is 
relative to position. 
 

  Kinetic energy is energy due to motion.  
The faster an object moves the more 
kinetic energy it has.  
 
 

 Both potential and kinetic energy depend 
on an object’s mass.  The more mass it 
has the more kinetic energy it has. 
 

 Energy can be transformed from potential 
to kinetic and vice versa. 
 

 Review and discuss “Conserving 
Mechanical Energy” p.127 –Skateboard 
ramp visuals.)  (MF)   
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5 
 
 
 
 
 
 
 
 

How are position, speed, and 
acceleration of an object 
determined graphically? 
 
How do we measure distance 
and time for a moving object and 
use those values as well as the 
relationship s=d/t to calculate 
speed and graphically represent 
data. 
 
How do we solve for any 
unknown in the expression s=d/t 
given values for the other two 
variables. 

 
How do we differentiate among 
speed, velocity and acceleration? 
 

 Investigation:  How does design affect 
speed?”p.19  (MF)   

 Reference Chapter 1.0 -1.3 pp. 8-37  
(MF)   

 Activity: How do you describe the 
location of an object? P.9  (MF)   
 

 Speed is determined as the rate of change 
of position in a certain amount of time. 

 Velocity is the speed in a particular 
direction. 

 Acceleration is the change of speed or 
velocity with respect to time. 

 Speed (velocity) can be inferred-described-
calculated from a position time graph by 
looking at the slope of the lines. 

 Acceleration can be inferred-described-
calculated by looking at a speed (velocity) 
and time graph. 

 Investigation:  “When does an object 
accelerate?” p. 27  (MF)   

 Investigation: “Acceleration & Slope”, 
p32,33  

 Reference Chapter 2.0-2.1 pp.38-45   
(MF)   
 

 Investigation:  How can you change an 
object’s motion?”   (MF)  p.41 

6 
 
 
 
 
 
 
 
 

 
 

 
7 

  
How do we recognize when a 
force has been applied to an 
object?   
 
What do forces do to the motion 
of an object? 
 
How do multiple forces such as 
friction and others affect the 
motion of an object (net force)? 
 
How does current affect magnetic 
force? 
 
How is magnetic force 
measured? 
(See grade 4 FOSS M&E Kit) 
 

 Reference Chapter 2.2 pp. 49-55  (MF)   
 

 How are force and acceleration related? 
P. 49  (MF)   
 

  

 A force is a push or pull 
 

 Net forces applied to an object change the 
motion of an object by either changing the 
speed and/or direction of the motion of the 
object. 
 

 The strength of an electromagnet is 
determined by the current and the number 
of “windings” around the object to be 
magnetized. 
 
*This is an opportunity to make prior knowledge 
connections to students grade four kit experiences 
with Magnetism & Electricity Kit.  See Elementary 
Curriculum. 
 

 

 Reference Chapter 2.3 p-p.57-61 & 3.2 
p.85-89 (MF)   

 Investigation:” Friction in Air” p. 88 
How does the shape of an object affect 
how it falls? 

 Investigation: Inclusion activity reference 
p.80 teacher guide;  Metal Clip balanced 
by gravity and magnetism  (MF)   

 Call on prior knowledge of students from 
grade four - measuring magnetic 
force.(See Elementary Curr. Guide) 
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Unit Design- Electricity & Magnetism   

 
Middle School – Grade  8 

 

Texts to be used: 
 McDougal Littell & *Unit Resource Book (URB) where noted 

  
Electricty & Magnetism (E&M)  

 
 

RI Statements of Enduring Knowledge - (Established Goals): 
 
 PS 2 Energy is necessary for change to occur in matter. Energy can be stored, transferred and transformed, but cannot be destroyed. 
  

 

Related Rhode Island GSE‟s  
(Understandings) 

RI Assessment Targets  
Assessment Evidence *** High Priority 

 
 
PS2 (7-8)- 6 
Students demonstrate an 
understanding of energy by… 
 
6a using a real world example to explain the transfer of 
potential energy to kinetic energy. 
 
6b constructing a model to explain the transformation of energy 
from one form to another. (e.g. an electrical circuit changing 
electrical energy to light energy in a light bulb). 
 
6c explaining that while energy may be stored, transferred, or 
transformed, the total amount of energy is conserved. 
 
„6d describing the effect of changing voltage in an electrical 
circuit. 

 
  
 . 

 
  
PS2 (5-8)-SAE+ POC- 6  
Given a real-world example, show that within a system, energy transforms from one form 
to another (i.e., chemical, heat, electrical, gravitational, light, sound, mechanical). 

   Particular effort should be made to engage student prior knowledge from fourth grade 
activities in Electricity & Magnetism  Kit (see grade 4 curriculum) 

 Text reference:Chapter 1.3 pp. 28-35 (E&M) 

  Investigate what makes a circuit.  Have students light a light bulb with battery as an 
open inquiry then have students do Investigation:  How does resistance affect the flow 
of charge? P.28 (Pay close attention to energy transfer including heat produced) 

 Text reference: 3.0 -3.3, pp. 76-95, (E&M) 

 Investigation: What is the source of magnetism? P. 88 (E&M) 

 Investigation: How can a motor produce current? (E&M) 

 Investigation: How do magnets behave? p. 79, (E&M) **Connect to Forces & Motion 

and to student’s prior activities in grade four science kit Magnetism & Electricity 
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Text to be used: 
 McDougal Littell        Electricty & Magnetism (E&M)    

 
Focus  Questions 

(Essential Questions) 

Instructional Activities 
& Investigations (INQ) 

Big Ideas 
(Understandings) 

1 
How do moving 
electrical charges 
transfer energy? 

 

 Particular effort should be made 
to engage student prior 
knowledge from fourth grade 
activities in Electricity & 
Magnetism  Kit (see grade 4 
curriculum) 

 Text reference:Chapter 1.3 pp. 
28-35 (E&M) 

  Investigate what makes a circuit.  
Have students light a light bulb 
with battery as an open inquiry 
then have students do 
Investigation:  How does 
resistance affect the flow of 
charge? P.28 (Pay close 
attention to energy transfer 
including heat produced) 

 

 What is a circuit in terms of electrical energy flow? 
 

 How is energy distributed or used in a circuit? 
 

 How is energy transformed when a circuit is used to light a light bulb? 
 

 Circuits control the flow of electrical energy? 
 

 

2 

How is magnetism 
created  by moving 
charges? 
 
How can magnetism 
create electrical 
current? 

Text reference: 3.0 -3.3, pp. 76-99, 
(E&M) 
Investigation: What is the source of 
magnetism? P. 88 (E&M) 
Investigation: How can a motor 
produce current? (E&M) p.95 
 

 Electric current and magnetism are related. 

 Magnetism can create an electrical current 

 Electric current can produce magnetism. 

3 
How does magnetic 
force vary with 
distance?** 

Investigation: How do magnets 
behave? p. 79, (E&M) **Connect to 
Forces & Motion and to student’s 
prior activities in grade four science 
kit Magnetism & Electricity 

 Magnetic force is an inverse square law. 
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The Changing Earth   
Grade 8 

Texts to be used: 
 McDougal Littell & *Unit Resource Book (URB) where noted 

 
The Changing Earth (CE) 

RI Statements of Enduring Knowledge - (Established Goals):  
ESS1 - The Earth and earth materials as we know them today have developed over long periods of time, through continual change processes. 

ESS2 - The earth is part of a solar system, made up of distinct parts that have temporal and spatial interrelationships. 

PS2   -  Energy is necessary for change to occur in matter. Energy can be stored, transferred, and transformed, but cannot be destroyed. 

Related Rhode Island GSE‟s  
(Understandings) 

RI Assessment Targets  
Assessment Evidence 

 

ESS1 (5-6)–1 

Students demonstrate an understanding of processes and change over time within earth systems 

by … 

 

1a identifying and describing the layers of the earth. 

1b plotting location of volcanoes and earthquakes and explaining the relationship between the 

location of these phenomena and faults. 

 
Students demonstrate an understanding of characteristic properties of matter by … 
 
1a measuring mass and volume of both regular and irregular objects and using those values 
as well as the relationship D=m/v to calculate density. 

ESS1 (7-8)–1 

Students demonstrate an understanding of processes and change over time within earth systems by … 

1a citing evidence and developing a logical argument for plate movement using fossil evidence, layers 

of sedimentary rock, location of mineral deposits, and shape of the continents. 

 ESS1 (7-8)–3Students demonstrate an  

understanding of processes and change over time within earth systems by … 

 

3a evaluating slow processes (e.g. weathering, erosion, mountain building, sea floor spreading) to 

determine how the earth has changed and will continue to change over time. 

 

 
 ESS1 (5-8) INQ+ POC –1 
Use geological evidence provided to support the idea 
that the Earth‟s crust/lithosphere is composed of 
plates that move. 

 Text Reference:  Chapter 1.0-1.1 pp. 6-13 (CE) 

 Investigation: Earth’s   Moving surface p.7 (CE) 

 Investigation:  Will a denser material sink or float? (CE 

 How can you model the layers of the earth?** (CE) 
 
ESS1 (5-8) POC –3 
Explain how earth events (abruptly and over time) can 
bring about changes in Earth’s surface: landforms, ocean 
floor, rock features, or climate. 

  Text reference:  Chapter 1.2-1.3 

 Use visuals to show what the earth was like 200 million 
years ago, 180 million, etc.  (CE) 

 Class discussion: Mid Ocean ridges, etc. and sea floor 
spreading, p.21   

 Investigation: Convection and Plate Movements,p. 
20,21 (CE) 

 

 Investigation:  Magnetic reversals, p.25 (CE) 

 Investigation:  What happens when plates move apart? 
P. 22 (CE) 

 Investigation:  What happens when tectonic plates 
collide? P. 30 (CE) 

 Text reference:  2.0 -2.3, pp. 44 -67 (CE) 

 Investigation: How does energy travel? P. 51 (CE) 

 Class discussion Seismic waves diagram p. 55 (CE)** 

ESS1 (5-8) INQ+ POC –5    



60 | P a g e  

 

3b evaluating fast processes (e.g. erosion, volcanoes and earthquakes) to determine how the earth has 

changed and will continue to change over time.  

 

3c investigating the effect of flowing water on landforms (e.g. stream table, local environment). 

  
ESS1 (5-6)–3 

Students demonstrate an 

understanding of processes and change over time within earth systems by … 

 

3a describing events and the effect they may have on climate (e.g. El Nino, deforestation, glacial 

melting, and an increase in greenhouse gases). 

 
ESS1 (5-6)-5 

Students demonstrate an understanding of processes and change over time by … 

 

5a representing the processes of the rock cycle in words, diagrams, or models. 

 

5b citing evidence and developing a logical argument to explain the formation of a rock, given its 

characteristics and location. (e.g. classifying rock type using identification resources). 
 
PS2 (7-8) -7 

Students demonstrate an understanding of heat energy by… 

7a designing a diagram, model, or analogy to show or describe the motion of molecules for a material 

in a warmer and cooler state. 

 

7b  explaining the difference among conduction, convection and radiation and creating a diagram to 

explain how heat energy travels in different directions and through different materials by each of these 

methods.  
 

*IN THIS UNIT EMPHASIS IS ON HEAT ENERGY FLOW WITHIN THE EARTH AND ITS SURFACE 

 
 
 
 
 
 

 
 

Using data about a rock’s physical characteristics make 
and support an inference about the rock’s history and 
connection to rock cycle. 

 Investigation:  How does pressure affect a solid 
material? P. 45 (CE) 

 
  
 
PS2  (5-8) INQ+SAE+POC – 7  
Use data to draw conclusions about how heat can be 
transferred (convection, conduction, radiation). 

 Investigation: Convection and Plate Movements,p. 
20,21 (CE) 
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Texts to be used: 
 McDougal Littell  & *Unit Resource Book (URB) where noted              The Changing Earth (CE) 

 
Focus  Questions 

(Essential 
Questions) 

Instructional Activities & 
Investigations (INQ) 

Big Ideas 
(Understandings) 

1 
 What are the 
layers of the 
earth?  

 Text Reference:  Chapter 1.1 pp. 6-
13 (CE) 

 Investigation: Earth’s   Moving 
Surface p.7 (CE) 

 Investigation:  Will a denser material 
sink or float? (CE) p.9 

 How can you model the layers of the 
earth?** (CE) p.12 
 

  Earth is made up of materials with different densities. 

  Denser materials generally sank over the time that the layers formed. 

 Core, Mantle, & Crust and the mantle & crust form the lithosphere. 

 Earth Layers have different properties 

 **(INCLUDE REFERENCE TO ROCK CYCLE previously addressed in 
grade 6) 

2  

What are plates 
and how are they 
related to 
Pangaea and 
continental drift? 

 Text reference:  Chapter 1.2-1.3 
p.14-36 

 Use visuals to show what the earth 
was like 200 million years ago, 180 
million, etc.  (CE) p.16 

 Class discussion: Mid Ocean ridges, 
etc. and sea floor spreading, p.16-17  
 

 Continents have changed position over time 

 Pangaea and continental drift 

 Plate tectonics is a theory that explains our observations. 

 Sea floor spreading 

 Convection is heat transfer by the movement of material and causes 
currents that produce continental drift. 
 

3 

What are 
convection 
currents within 
the earth? 

 Investigation: Convection and Plate 
Movements,p. 20,21 (CE) 

 Investigation:  Magnetic reversals, 
p.25 (CE) 

 Investigation:  What happens when 
plates move apart? P. 22 (CE) 

 The sea floor spreads apart at divergent boundaries 

 Evidence for sea floor spreading is based on the Earth’s magnetic field 
reversals. 

 Continents split apart at divergent boundaries 
 

4 

What are 
volcanos and 
what does their 
locations tell us? 

 Use NECAP released tasks and text 
diagrams in conjunction for 
classroom  discussions. 
 

 Hot spots at various locations or heated rock rises in plumes or columns 
causing volcanoes to develop. 

 Hot spots can be used to trackplate movements. 

5 
What happens 
when plates 
collide? 

 Investigation:  What happens when 
tectonic plates collide? P. 30 (CE) 

 Convergent boundaries, where two continental plates collide, can 
cause subduction. 

6 What are faults? 
 Text reference:  2.0 -2.3, pp. 44 -67 

(CE) 
 Faults are cracks or fractures in the Earth’s lithosphere. 

 Faults are categorized among “Normal”, Strike-Slip, and reverse faults. 
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6 
What is an 
earthquake? 

 Investigation:  How does pressure 
affect a solid material? P. 45 (CE)  The buildup of pressure yields earthquakes when released. 

7 

How do the 
properties of 
waves tell us 
about the earth‟s 
structure and 
Earthquakes? 

 Investigation: How does energy 
travel? P. 51 (CE) 

 Class discussion Seismic waves 
diagram p. 55 (CE)** 

 When waves travel through different materials they bend.  At boundaries 
between materials (layers of the earth) some of the energy is 
transmitted, some reflected, and some refracted or bent.   

 Primary and Secondary waves 

 **Connect to what students learned in grade 7 about waves in general. 
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Science Notebooks, Claims & Evidence, and RAISE 

In light of the newly released and state adopted National Common Core Standards for Literacy in Science, student use of science 
notebooks is critical every day, K-12 based on numerous research studies. Also, their use is in support of one of the North Smithfield 
District’s overall goals to support the improvement of students’ achievement with respect to their writing abilities.   Students must 
develop effective, in depth, and extended writing responses on demand, including Rhode Island’s NECAP testing in science as well 
as other content areas. 

 The district also has introduced and adopted the RAISE model for effective writing in numerous workshops.  The implementation of 
this model, when used with the East Bay Educational Collaborative’s Scientist‟s Notebook pedagogical workshop model of 
instruction for inquiry based science, will translate ultimately to students developing their abilities to write highly effective scientific 
conclusions for all inquiry experiences.  It will also develop their abilities to communicate clearly their scientific conceptual 
understandings.   

 The RAISE model is in complete alignment with the use of Science Notebooks/journals and can be used with them to help students 
develop, practice, and refine their science understanding, while also enhancing reading, writing, mathematics and communications, 
to meet these new standards. As teachers involve students in inquiry-based science investigations, the need to communicate 
science learning in new ways has become evident. If students are encouraged to communicate their understanding of concepts 
through science notebook writings, these notebooks can be an effective strategy to help students learn science. Research has 
shown that science notebook writing may also be a way for students to strengthen their language skills as they develop an 
understanding of the world around them. Science notebooks allow teachers to formatively assess students' understanding and 
provide the timely feedback students need for improving their performance.  

Science notebooks contain a record of information about the students' classroom inquiry experiences and are encouraged to use 
them as scientists would, before, during, and after all investigations. They are a place where students formulate and record their 
questions, make predictions, record data, procedures, and results, compose reflections, and communicate findings. Most importantly, 
notebooks provide a place for students to record new concepts they have learned. 

Excellent sources of information about the use of notebooks are the East Bay Educational Collaborative’s website at www.ebecri.org 
and “Using Science Notebooks in the Elementary Classroom” by Dr, Michael Klentschy NSTA Press  whose research (among many 
others) supports this work.. 

 The primary formative assessment device that is being used at the elementary level is the strategic use of 
science notebooks and related entries as shown below.  Middle School Science instruction should build on 
the same practices deepening opportunities for students to engage in rigorous thinking expressed through 

http://www.ebecri.org/
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their writings. Quality effective and timely feedback to students is critical to improving student achievement.  
The notebooks provide that opportunity. 
 

 The use of NE#CAP-RI released tasks with students also provide an excellent opportunity to provide 
formative assessment.  

 
A Comparison of RAISE* and how it fits with the Scientist’s Notebook Model of Instruction* when students write their scientific 

conclusion and Constructed Responses for NECAP-RI type assessments: *RAISE details are courtesy of Clare Arnold, North Smithfield District Curriculum Director  

Scientist’s Notebook Model details are provided by  the East Bay Educational Collaborative 

RAISE Scientist’s Notebook Model Effective Conclusion Writing 
Writing Prompt  Engaging Scenario for investigation 

Focus/Essential Question for Writing 

 

Focus/Essential Question that was investigated 

Restate 

Students are to use  (restate) the  words from their 

question 

 

Student rewrites the question as a declarative statement to begin their response. 

  

Answer 

Students write the required amount of answers to the 

question 

 

 Students re-state their prediction/hypothesis that is a response to the focus/essential question and state what they 

thought would happen in the investigation and why they thought that answer to the focus question.  

  

Include: (See below)               

  

Students include in the body of their conclusion: (See below)               

Support with Evidence: 

Students must support (prove) each and every answer 

with evidence from the text used.  (This is the most 

important and most challenging part of construted-

response!) 

Students include their claims/inferences based on their evidence recorded in their investigation.  They also include 

when appropriate other student claims that may have differed from their own and comment on why there may have 

been differences.  They include description of their analysis of their data. 

 Extend: 

Students give extra thought about the answer;this can 

be analysis, judgement, or personal connection to the 

text. 

Students  provide reflections on their investigation including analysis of how they might improve their investigation 

and/or other questions that they might research.  At secondary grades students should consider sources of error in 

measurements, etc. Students provide closure to their conclusion by restating again the beginning of their response in 

different words….but, beginning this final sentence/statement with the words “In conclusion…” 

Science conclusions should be developmentally appropriate and consistent with expectations of other content areas.  Conclusions should be three or more 
paragraphs including paragraphs devoted to:  Focus/Controlling idea, Evidence & Claims details, and paragraph(s)  that focus on analysis done, and reflections. 
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Science Notebook or Journals Student Entry Types-The Reading & Writing Connection 

(Note:  These are elementary student samples and middle school teachers will be expected to develop their own exemplar papers)  

 

 
 

Science notebooks contain information about students’ classroom experiences as they construct scientific 
knowledge/concepts. They are used much as scientists would, before, during, and after all investigations. They are a 
place where students formulate and record their questions, make predictions, record data, procedures, and results, 
compose reflections, and communicate findings. Most importantly, notebooks provide a place for students to record new 
concepts they have learned. 
The research supporting the use of notebooks is extensive but, below are a few resources that support this important 
facet of instruction. 
Klentschy, M. and Molina-De La Torre, E. (2004). Students’ science notebooks and the inquiry process.   
In W. Saul (Ed.). Crossing Borders in Literacy and Science Instruction: Perspectives on Theory and Practice.  Newark, DE:  International Reading Association 
Press. 
Students benefit from strong scaffolding with respect to building explanations from evidence (Songer and Lee, 2003) 

Further, by reviewing hundreds of actual student notebooks, a group of education leaders from the East Bay Educational 
Collaborative,   Dr. Michael Klentschy, and others from Washington State explored how teachers were asking students to 
record their ideas in their science notebooks.  Analysis of the student work revealed eight distinct strategies or “entry 
types,” used most frequently by practicing K-12 teachers.  The following describes those eight entry types and offers a 
rationale for why a teacher might select a given entry type.   These types of entries are particularly important to connect 
science to reading and particularly writing. 

http://www.sciencenotebooks.org/uploads/40.jpg
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Entry Type Definition and Purpose 

Glossary Development by 
Students In conjunction with a “Word Wall” or “Object Wall” (which is the same except whenever possible the actual object is also 

clipped to the wall especially at lower grades and where English Language Learners are present) students develop their 
own definitions asnew words are used in context of investigations and classroom activities. 

Drawings 
Definition 

Student generated drawings of materials, scientific investigation set-up, observations, or concepts.  Three common types 
of drawings used in science notebooks include: 
1. Sketches:  Informal pictures of objects or concepts created with little detail. 
2. Scientific Illustrations:  Detailed, accurate, labeled drawings of observations or concepts. 
3. Technical Drawings:  A record of a product in such detail that someone could create the product from the drawings. 

Purpose 
Students use drawings to make their thinking and observations of concrete or abstract ideas visible.   Drawings access 
diverse learning styles, allow entry to the writing process for special needs students and emergent writers, and assist in 
vocabulary development (e.g. oral explanations, group discussions, labels). 

Tables, Charts, and 
Graphs Definition 

Formats for recording and organizing data, results, and observations.   

Purpose 
Students use tables and charts to organize information in a form that is easily read and understood.  Recording data in 
these forms facilitates record keeping.  Students use graphs to compare and analyze data, display patterns and trends, 
and synthesize information to communicate results. 
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Graphic Organizers 
Definition 
Tools that illustrate connections among and between ideas, objects, and information.  Examples include, but are not 
limited to, Venn diagrams, “Box–and-T” charts, and concept maps.  

Purpose 
Graphic organizers help students organize ideas to recognize and to communicate connections and relationships.   

Notes and Practice 
Problems Definition 

A record of ideas, observations, or descriptions of information from multiple sources, including but not limited to direct 
instruction, hands-on experiences, videos, readings, research, demonstrations, solving equations, responding to guiding 
questions, or developing vocabulary. 

Purpose 

Students use notes and practice problems to construct meaning and practice skills for current use and future reference.   

Reflective and Analytical 
Entries Definition 

A record of a student’s own thoughts and ideas, including, but not limited to initial ideas, self-generated questions, 
reflections, data analysis, reactions, application of knowledge to new situations, and conclusions. 

Purpose 
Students use reflective and analytical entries to think about scientific content from their own perspective, make sense of 
data, ask questions about their ideas and learning processes, and clarify and revise their thinking.  

Inserts  
Definition 

Inserts are artifacts placed within a notebook, including, but not limited to photographs, materials (e.g. flower petals, 
crystals, chromatography results), and supplemental readings (e.g. newspaper clippings). 

Purpose 
Students use inserts to document and to enrich their learning.  

Investigation Formats 
Definition 
Scaffolds to guide students through a controlled investigation, field investigation, or design process.  Examples include, 
but are not limited to investigation planning sheets or science writing heuristics. 

Purpose 
Students use investigation formats to guide their thinking and writing 
while they design and conduct investigations.  Students also use these formats to reflect on and discuss their findings 
and ideas. 
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Writing Frames 
Definition 
Writing prompts used to focus a student’s thinking.  Examples include, but are not limited to, “I smelled…I felt…I 
observed…”,“My results show…”, “The variable I will change is…”, or “I think that because…”. 

Purpose 
Students use frames to organize their ideas, prompt their thinking, and structure their written response.   Frames help 
students become more proficient in scientific writing and less reliant upon the prompts.  

 

Further, the following pedagogical model takes the use of notebooks to another level for students.  It develops the ability of students 
to formulate claims or inferences based on evidence as scientists do and constant with the new Common Core Standards. 

Specific examples of teacher strategies for Scientist’s Notebook and other science-literacy connections used by classroom teachers 
may be found at EBEC’s website: 

http://ebecri.org/content/checklists 

 

The “Scientist‟s Notebook” Model of Instruction K-12 

 
The “Scientist‟s Notebook” method used in science classes, as a model of instruction (K-12), incorporates and 
facilitates student scientific writing development based on their claims and supporting evidence for those claims.  Students 
are asked to support any and all claims with evidence gleaned from their investigation of a focus question.  Students 
share their claims and evidence in a “making meaning conference” prior to actually writing conclusions.  This models 
the actual work of scientists as they investigate and share and report the results of their work. 
 
Elements:   

 Engaging Scenario: (Optional but it is  based on the research of Madeline Hunter in literacy. 

 Focus Question: (a question that is investigable.) 

 Hypothesis/Prediction with reasoning for the prediction based on student prior knowledge. 

Constructing scientific knowledge is not a casual but a purposeful activity based upon posing questions, determining 
claims, and providing evidence. K.A.Burke, Iowa State University The Process of Using Inquiry and the Science Writing 

Heuristic* 
 

 
 

 
 
 

http://ebecri.org/content/checklists
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 Planning:   Procedures can be based on “guided inquiry” questions developed by the teacher or later “self-
determined inquiry” where students develop their own procedures.  Opportunities to differentiate instruction based 
on the needs of students can occur in classrooms such as providing an explicit procedure to Sp.Ed. students where 
they can “test” it for the rest of class. 

 Data and Evidence:  Graphic Organizer development with students, tables, graphs, written observations.  Hint:  
Data may not always be evidence to support a claim.  An example might be in an experiment to measure the 
boiling point of a liquid the length of the thermometer can be collected as data but, it is not evidence for the 
investigation. 

 Claims and Evidence 

 Making Meaning Conference:  Develop class claims and evidence 

 Conclusions and Reflections  
 SAMPLE Claims & Evidence 

I claim that: 
 
A complete circuit requires “critical contacts” 
at the positive and negative ends of a 
battery. 
 
Based on my investigation I found that: 
 
The base of the bulb is a critical contact point 
and the “screw threaded contact area” 
(anywhere) is a critical contact point to make 
the light bulb work. 

                            Battery  
 Negative terminal                               Positive terminal      Filament     
Critical contact                   Critical Contact Pt. & Base of bulb                

 
Critical contact point     Screw side is                                
At negative end             critical contact                                    Bulb 

When we connected the bulb as shown above the light worked no matter 
where the wire touched the side area of the threaded base of the bulb as 
long as the base or bottom of the bulb was in contact with the positive end. 
 
It also worked when the ends of the battery were reversed.  (reverse 
diagram) rsk-2005 
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Scientist’s Notebook 
Components 

Purpose Writing Scaffold  

Focus or Essential Question The question provides a link to the 
engaging scenario, cannot be 
answered “yes” or “no” and is 
investigable 

How does…..?How can…? 
What does….?What can ..? 
Which….? 

Prediction The prediction provides a reasonable 
explanation by the learner as to the 
result of the investigation.  Using 
“because” also activates prior 
knowledge. 

I think …..will happen because……… 

Planning 
               
 
 
           
             -operational 
 

The general plan determines which 
variable will be changed and which will 
be kept constant and what will be 
observed or measured. 
The operational plan describes the 
sequence of events and the materials 
that will be used to conduct the 
investigation. 

  …. will be changed. 
    …. will be kept the same. 
    …. will be observed or  
         measured. 
 
operational 
    First….. 
    Second….. 
    Next …… 
    Finally ….. 

Data – 
Observations/Measurements 

Data charts, tables, graphs and labeled 
diagrams and illustrations 

How are we going to record what we are going to 
observe or measure? 

Claims/Evidence Claims linked to the data collected or 
observed with justification. 

I know that ……. 
I know this because…. 

Conclusion Revisit prediction.  
 
 
 
What was learned from the evidence? 

My evidence supports my prediction because … 
My evidence does not support my prediction because …. 
In conclusion, … 
Today I learned … 

Reflection Provides an opportunity for the student 
to think about their thinking. 

Questions that I have now are …… .I wonder if 
…….What really surprised me about this investigation 
was ….I used to think, but now I think….I know that   I’m   
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 Reference Table for NECAP High Emphasis Assessment Targets 
 

Table 2: High-Emphasis Assessment Targets with Preliminary DOK Ceilings* 

Science Domains by EK Statement Grade 4 
Targets with DOK 

Grade 8 
Targets with DOK 

Grade 11 
Targets with DOK 

LS1 
Survival of organisms 

1 – DOK 2a, b, g 
2 – DOK 1a, b 

 

1 – DOK 3h 
2 – DOK 2a 

 

1 – DOK 3d 
2 – DOK 3d 

LS2 
Matter and energy in ecosystems 

6 – DOK 2a 5 – DOK 2a, d 
6 – DOK 2a 

 

3 – DOK 2a 

LS3 
Organisms change over time 

 8 – DOK 2a, h 
 

8 – DOK 3a, f 

LS4 
Humans are similar, yet unique 

8 –DOK 2a, h 
 

11 – DOK 2a, b 
 

 

PS1 
Properties and structure of matter 

1 –DOK 3h 
 

1 –DOK 2a, c, d, e, i 
2 –DOK 2e, g, j 
4 –DOK 2a, b 

3 –DOK 2a, b 
4 –DOK 3c, g, j 

PS2 
Energy 

 6 –DOK 3c, j, l, o 6 –DOK 3a, c, h 
 

PS3 
Forces and motion 

7 –DOK 2a, j 
 

8 –DOK 2a, e, g, i, j, 8 –DOK 3a, c, h 
9 –DOK 2a, b 
10 –DOK 2a 

ESS1 
Earth and earth materials 

1 –DOK 2b, e, g 
2 –DOK 3c, h 
4 –DOK 2a, b 
5 –DOK 2a, b 

2 –DOK 2a 
3 –DOK 2a, b 
5 –DOK 3c, d, h, k 

1 –DOK 3a, c, d, f, l 
3 –DOK 3o 
 

ESS2 
Solar system 

 6 –DOK 2a, g, h, j 
8 –DOK 3j, o 

 

ESS3 
Universe and galaxies 

  6 –DOK 3b, c, d, l, o 
7 –DOK 3o 
8 –DOK 2a, b 

* See Table 3 on the next pages for a description of Depth of Knowledge (DOK) levels in science. Coding for DOK ceilings 
are aligned with the descriptions in this Table. For example, “2a” means Level 2 DOK and the description for “a” – Specify 
and explain the relationship between facts, terms, properties, or variables. 
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Table 3:  Sample Descriptors for each of the DOK Levels in Science,  
based on the work of Norman Webb 

Level 1 
Recall & Reproduction 

Level 2 
Skills & Concepts 

Level 3 
Strategic Thinking 

Level 4 
Extended Thinking 

a. Recall or recognize a fact, term, 
definition, simple procedure (such as one 
step), or property 

b. Demonstrate a rote response 
c. Use a well-known formula 
d. Represent in words or diagrams a 

scientific concept or relationship 
e. Provide or recognize a standard scientific 

representation for simple phenomenon 
f. Perform a routine procedure, such as 

measuring length 
g. Perform a simple science process or a 

set procedure (like a recipe) 
h. Perform a clearly defined set of steps 
i. Identify, calculate, or measure 
 
 
 
 
 
 
 
 
 
 
 
 
 
NOTE: If the knowledge necessary to 
answer an item automatically provides the 
answer, it is a Level 1. 

a. Specify and explain the 
relationship between facts, 
terms, properties, or variables 

b. Describe and explain 
examples and non-examples 
of science concepts 

c. Select a procedure according 
to specified criteria and 
perform it 

d. Formulate a routine problem 
given data and conditions 

e. Organize, represent, and 
compare data  

f. Make a decision as to how to 
approach the problem 

g. Classify, organize, or estimate 
h. Compare data 
i. Make observations 
j. Interpret information from a 

simple graph 
k. Collect and display data 
 
 
NOTE: If the knowledge 
necessary to answer an item 
does not automatically provide 
the answer, then the item is at 
least a Level 2. Most actions 
imply more than one step.  
 
NOTE: Level 3 is complex and 
abstract. If more than one 
response is possible, it is at least 
a Level 3 and calls for use of 
reasoning, justification, evidence, 
as support for the response.  

a. Interpret information from 
a complex graph (such 
as determining features 
of the graph or 
aggregating data in the 
graph) 

b. Use reasoning, planning, 
and evidence 

c. Explain thinking (beyond 
a simple explanation or 
using only a word or two 
to respond) 

d. Justify a response 
e. Identify research 

questions and design 
investigations for a 
scientific problem 

f. Use concepts to solve 
non-routine 
problems/more than one 
possible answer 

g. Develop a scientific 
model for a complex 
situation 

h. Form conclusions from 
experimental or 
observational data 

i. Complete a multi-step 
problem that involves 
planning and reasoning 

j. Provide an explanation of 
a principle 

k. Justify a response when 
more than one answer is 
possible 

l. Cite evidence and 
develop a logical 
argument for concepts 

m. Conduct a designed 
investigation 

n. Research and explain a 
scientific concept 

o. Explain phenomena in 
terms of concepts 

a. Select or devise approach among many 
alternatives to solve problem 

b. Based on provided data from a complex 
experiment that is novel to the student, 
deduct the fundamental relationship between 
several controlled variables. 

c. Conduct an investigation, from specifying a 
problem to designing and carrying out an 
experiment, to analyzing its data and forming 
conclusions 

d. Relate ideas within the content area or 
among content areas 

e. Develop generalizations of the results 
obtained and the strategies used and apply 
them to new problem situations 

 

 

 

 

 

NOTE: Level 4 activities often require an 
extended period of time for carrying out 
multiple steps; however, time alone is not a 
distinguishing factor if skills and concepts are 
simply repetitive over time.  
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