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TRG Science Pacing Guide: 
Version 1.2 

Grade: 4 

Trimester 1  
September October November Tri 1 Overview 
SCIENTIFIC 
INQUIRY PROCESS 
S.IP.E.1; S.IP.04.11; 
S.IP.04.12; 
S.IP.04.13; 
S.IP.04.15;  
S.IP.04.16 

SUN, MOON, AND 
EARTH 

E.ST; E.ST.E.1; 
E.ST.E.1 
E.ST.04.11; 
E.ST.04.12 

E.ST.E.2; 
E.ST.E.2 
E.ST.04.21; 
E.ST.04.22;  
E.ST.04.23;  
 

E.ST.04.24; 
E.ST.04.25 
EARTH IN SPACE 
AND TIME 

E.ST; E.ST.E.3; 
E.ST.E.3 
E.ST.04.31 
E.ST.04.32 

 

Individual School Improvement Additional Standards 
    

 
 
 

Individual Classroom Intervention Standards 
    

 
 
 

Trimester 2  
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December January February Tri 2 Overview 
ENERGY 
P.EN; P.EN.E.1; 
P.EN.04.12;  

P.EN.E.4; 
P.EN.E.4 
P.EN.04.41; 
P.EN.04.42; 
P.EN.04.43;  
 

P.EN; P.EN.E.5;  
P.EN.E.5 
P.EN.04.51;  
P.EN.04.52; 
S.IP.04.15;  
 
PROPERTIES OF 
MATTER 
P.PM; P.PM.E.5; 
P.PM.04.53;  
 

P.PM; 
P.PM.E.3;  
P.PM.E.3 
P.PM.04.33; 
P.PM.04.34; 
S.IA.04.11; 
S.IA.04.12; 
S.IA.04.13;  

P.PM.E.1 
P.PM.04.16; 
P.PM.04.17;  

 

Individual School Improvement Additional Standards 
    

 
 
 
 

Individual Classroom Intervention Standards 
    

 
 
 
 

Trimester 3 (Application) 
March April May June 
P.PM; P.PM.E.1; 

P.PM.E.5 

RELATIONSHIP 
AND 
REQUIREMENTS 
OF LIVING 
THINGS 

ECOSYSTEMS 

L.EC; L.EC.E.1; 

EVOLUTION 

L.EV; L.EV.E.2; 
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P.PM.04.18;  

P.PM; P.PM.E.2 

P.PM.04.23; 
P.CM; P.CM.E.1; 
P.CM.E.1 
P.CM.04.11; 
S.IA.E.1; S.IA.04.14;  

 

L.OL; L.OL.E.1; 
L.OL.E.1 
L.OL.04.15; 
L.OL.04.16;  
REFLECTION AND 
SOCIAL 
IMPLICATIONS 
S.RS.04.11; 
S.RS.04.14; 
 

L.EC.E.1 

L.EC.04.11; 
L.EC; L.EC.E.2; 
L.EC.E.2 
L.EC.04.21: 
S.RS.04.16;  
S.RS.04.17;  
S.RS.04.18;  
S.RS.04.19 

L.EV.E.2 
L.EV.04.21; L.EV.04.22;  
S.RS.E.1;  
S.RS.04.15;  

Individual School Improvement Additional Standards 
    

 
 
 
 

Individual Classroom Intervention Standards 
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GRADE:  SUBJECT: STRAND:  TRG Science Pacing Guide: 
CODE: 
 

P.EN.E.1 

Michigan Standard 
Statement – P.EN.E.1 Forms of Energy – Heat, electricity, light, and sound are forms of energy. 
 
Background – 
Develop an understanding that there are many forms of energy (such as heat, light, sound, and electrical) and that energy is transferable by 
convection, conduction, or radiation. Understand energy can be in motion, called kinetic; or it can be stored, called potential. Develop an 
understanding that as temperature increases, more energy is added to a system. Understand nuclear reactions in the sun produce light and heat 
for the Earth. 
 
•Heat and electricity are forms of energy.  
•Evidence of energy is change.  
•Electrical circuits demonstrate a transfer of energy.  
•Magnetism is a physical property of matter.  
•Heat can be transferred from one substance or object to another. 

State Assessable Vocabulary: 
heat electricity energy evident temperature thermometer Celsius Fahrenheit increase decrease substance electric current friction simple circuit 
open circuit closed circuit battery wire bulb power source energy transfer conductor compass magnet magnetic field magnetic poles lines of 
force iron filings attract repel generator device appliance 

Board Objective:  
• I can identify heat and electricity as forms of energy.  
• I can use a thermometer to measure heat added to a substance and observe the results.  
• I can describe ways that heat is produced. 

ASSESSMENTS:  CONCEPT NOTES:  STRATEGIES 

Formative Assessment Examples  
•Use a data table for temperature 
readings and compare their data 
with the class. (P.EN.04.41)  
•Use a data table and then use this 
information to make a line graph. 
(P.EN.04.41)  
•Use student graphs and 
discussions to assess the students’ 
abilities to describe heat as a form 
of energy. (P.EN.04.12).  
•Use students’ ice cube 
investigation to assess students’ 
ability to explain how heat is 
produced while performing a 

Explain and Define 
•Have students explain their investigations into the melting ice cube to 
the rest of the class. Ask students what they can conclude from their 
data and what form of energy was involved in the change from solid 
water to liquid water. 
•Students create classroom definitions for the words energy, fuel, and 
friction. 
 
Elaborate and Apply 
•As a homework assignment, students find out the type of energy 
used to heat their homes. This information is used to make a 
classroom data table. The table is used to make a bar graph. Students 
generate questions and comparisons that can be answered using the 
bar graph. (P.EN.04.42, S.IP.04.12) 
•Students hold a thermometer gently in one hand and record the 

Engage and Explore 
•Engage students in a variety of activities 
that use energy, such as running in place, 
rubbing hands together, feeling heat come 
out of the blower unit, turning the lights or 
the fan on and off, etc. In pairs or small 
groups, students discuss the concept of 
energy. What is energy? What form of energy 
was used in each one of these, and where did 
the energy come from? What change 
occurred as a result of these actions? Note: 
Students are not expected to know the 
answers or understand the concepts 
presented in this activity. This is intended to 
introduce the concept of energy to students. 
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simple investigation. 
(P.EN.04.41, P.EN.042, P.EN.04.43)  
 
Summative Assessment Examples 
•Given real world examples, 
identify heat and electricity as 
forms of energy. (P.EN.04.12)  
•Demonstrate the use of a 
thermometer to measure the 
temperature of a variety of 
substances. (P.EN.04.41)  
•Create a simple investigation to 
give evidence that when heat or 
electrical energy is added to a 
substance, the temperature 
increases. (P.EN.04.41)  
•In a quiz, identify burning, rubbing 
and electricity as ways that heat is 
produced. Explain through 
definition or example, how heat is 
produced by electricity, burning or 
rubbing. (P.EN.04.42, P.EN.04.43) 

temperature. Put the thermometer down and create friction by 
rubbing hands together. Again measure the temperature by holding 
the thermometer gently. (Students think holding the thermometer 
tighter will raise the temperature.) Discuss the temperature difference 
and the cause by using the data. Compare the class results. 
(P.EN.04.41, P.EN.04.42, S.IP.04.14, S.IP.04.15, S.IA.04.11, S.IA.04.12, 
S.IA.04.13, S.IA.04.14, S.IA.04.15) 
•Students read and compare temperatures using a glass of cold water 
and adding warm water or using a glass of warm water and adding an 
ice cube. (P.EN.04.41, S.IP.04.14, S.IP.04.15) 
•Bring in a small appliance that uses electricity to produce heat. In 
collaborative groups, demonstrate and discuss how the heat is 
generated. It may be necessary to do some initial research before the 
discussion. Share information with the class. (P.EN.04.41, P.EN.04.42, 
P.EN.04.43, S.IP.04.11, S.IP.04.12, S.IP.04.16, S.IA.04.12, S.IA.04.13, 
S.IA.04.14, S.RS.04.11, S.RS.04.14, S.RS.04.15, S.RS.04.16, S.RS.04.17) 

(P.EN.04.12, S.IP.04.11) 
•Students run in place for 1-3 minutes. 
Discuss with students that energy is required 
to perform this activity. As a result, students 
discuss that they became hot. Their bodies 
give off heat as they use energy. What sports 
and games require more energy? Do they 
give off heat while playing the games? What 
is the fuel source their bodies use for energy? 
(P.EN.04.12, S.IP.04.11) 
•Discuss the heat given off by the heating 
system in the classrooms. What kinds of fuels 
are burned to provide heat for schools and 
homes? How is the heat energy controlled in 
a home or school? Talk to the custodian 
about the heating/cooling system in the 
school. (P.EN.04.12, P.EN.04.41, S.IP.04.11, 
S.IP.04.12, S.IA.04.12) 
•If appropriate, build a small campfire to 
cook marshmallows. The teacher measures 
the temperature of the air close to the fire 
and a distance away from the fire. Discuss the 
difference in temperature. Challenge 
students to diagram the evidence that heat is 
produced through burning. (P.EN.04.41, 
P.EN.04.42, P.EN.04.43, S.IP.04.15, S.IA.04.13, 
S.RS.04.11) 
•Each student is given an ice cube. The goal is 
to make the ice cube melt as quickly as 
possible without using any outside heat 
sources except their bodies. Discuss the 
methods they used to melt the ice cube. 
Many students use a form of rubbing motion 
or friction. A transfer of heat melts the ice 
cube. Students record findings in a science 
journal or graphic organizer. (P.EN.04.41, 
P.EN.04.42, S.IP.04.11, S.IP.04.12) 
•Examine various types of thermometers and 
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scales on both Celsius and Fahrenheit 
thermometers. Practice reading both types of 
thermometers. Students need to be able to 
read the temperature, not convert between 
Celsius and Fahrenheit. Read and compare 
temperatures in warm and cold water, inside 
and outside, in different parts of the 
classroom, etc. (P.EN.04.41, S.IP.04.14, 
S.IP.04.15) 

ENRICHMENT INTERVENTION 

•Discuss other types of energy that are used to produce heat for 
homes. Individually or in small groups, students do research on other 
types of energy used for homes and businesses. What are the 
advantages and disadvantages of the different types? What kind of 
alternative energy is being studied for future use? 
•Research how heat is removed from large concrete structures such as 
dams to allow the concrete to cool and harden more quickly. 
•Research and explain why the column of liquid (alcohol, water) rises 
or falls in a thermometer as it heats or cools. 
•Create a solar oven as an alternative way to cook food. 

•PRACTICE READING THERMOMETERS WHEN ADDING 1 ICE CUBE AND THEN 2 ICE CUBES TO A GLASS 

OF WARM WATER. STUDENTS PRACTICE READING A THERMOMETER WHEN ADDING INCREMENTS OF 

HOT WATER TO A GLASS OF COLD WATER. 
•COMPARE THE ACCURACY OF CLASSROOM THERMOMETERS.  
•PRACTICE READING THERMOMETERS DAILY IN MANY DIFFERENT SETTINGS.  
•CREATE COLLAGES OR GRAPHIC ORGANIZERS TO DEMONSTRATE HOW HEAT IS 
PRODUCED THROUGH ELECTRICITY, RUBBING, OR BURNING.  
•CREATE A SCHOOL SCAVENGER HUNT IN WHICH STUDENTS IDENTIFY AND DESCRIBE 
EXAMPLES OF ENERGY PRODUCED THROUGH BURNING, RUBBING, AND ELECTRICITY.  
•INVITE THE CUSTODIAN TO VISIT THE CLASSROOM TO DISCUSS HOW ELECTRICITY IS 
USED IN THE SCHOOL AND HOW THE SCHOOL IS HEATED AND COOLED. 

LITERACY INTEGRATION: REAL WORLD CONTEXT: 
Exploring Energy by Scholastic Books, 1995  
Heat and Energy by Steve Parker, 2004  
Turning up the Heat: Energy by Anne Fullick, 2004 

Examples of temperature changes that occur in nature are the temperatures 
of air, land and water. The changes in temperature of the air that surrounds 
the Earth, land, and water affect the weather and climate. The students are 
familiar with the daily changes in temperature and changes within a day, 
such as day and night. The temperature changes are due to the position of 
the heat source. The primary heat source for Earth is the sun. A real world 
application is for students to relate the changes in temperature and the affect 
humans have on global warming and the melting of the glaciers. 
 
Electricity is used and transformed in everyday experiences (toasters, hair 
dryer, televisions, video games, ovens, fans, water heaters, dryers, washing 
machines, etc.). Students make observations of electrical energy from the 
time the alarm clock sounds in the morning, through the use of electrical 
devices throughout the day to the turning off of lights at night. A common 
misconception about electricity in their homes and schools is that the 
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electricity comes from the wall. Students can research the generator or 
source of electricity for their hometown to their neighborhood and homes. 
 
People control the temperature in their own environments through different 
heating and cooling sources. The control of temperature has become a major 
factor on the use of natural resources and carbon emissions. Students make 
connections between their actions and the effect on the environment. Discuss 
the impact of global climate issues, the changes that are occurring and 
human impact on the climate. 
 
Scientists who have contributed to the study and use of energy are Michael 
Faraday and his work on the generator, Thomas Edison and his development 
of the light bulb, and Enrico Fermi and his work in nuclear energy. 
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GRADE:  SUBJECT:  STRAND:  TRG Science Pacing Guide::  
CODE: 
 

P.EN.04.12 

Michigan Standard 
Statement – P.EN.E.1 Forms of Energy – Heat, electricity, light, and sound are forms of energy. 
 
GLCE 
P.EN.04.12 Identify heat and electricity as forms of energy. 

Unpacked Standard:  
Develop an understanding that there are many forms of energy (such as heat, light, sound, and electrical) and that energy is transferable by 
convection, conduction, or radiation. Understand energy can be in motion, called kinetic; or it can be stored, called potential. Develop an 
understanding that as temperature increases, more energy is added to a system. Understand nuclear reactions in the sun produce light and 
heat for the Earth. 

Board Objective:  
• I can identify heat and electricity as forms of energy.  
• I can use a thermometer to measure heat added to a substance and observe the results.  
• I can describe ways that heat is produced. 

ASSESSMENTS:  LEARNING OUTCOMES  STRATEGIES 

P.EN.04.12 Assessment Clarifications 
1. Heat is a form of energy.  
2. Electricity is a form of energy. 
 

Formative Assessment Examples  
•Use a data table for temperature 
readings and compare their data with the 
class. (P.EN.04.41)  
•Use a data table and then use this 
information to make a line graph. 
(P.EN.04.41)  
•Use student graphs and discussions to 
assess the students’ abilities to describe 
heat as a form of energy. (P.EN.04.12).  
•Use students’ ice cube investigation to 
assess students’ ability to explain how 
heat is produced while performing a 
simple investigation. 
(P.EN.04.41, P.EN.042, P.EN.04.43)  
 
Summative Assessment Examples •Given 
real world examples, identify heat and 
electricity as forms of energy. (P.EN.04.12)  

P.EN.04.12 Instructional Clarifications 
1. Identify means to recognize heat and electricity as forms of energy. 
2. Energy is an abstract concept. Fourth graders need only to observe 
forms of energy and describe what they can do.  
3. Electricity can produce light, heat, sound, and magnetic effects.  
4. Heat can change temperature, change matter from one state to 
another, and move from one object to another by conduction.  
5. Temperature change is measured by using the thermometer 
(Celsius and Fahrenheit).  
6. A common misconception is that energy is a thing.  
7. A common misconception is that heat and temperature mean the 
same thing.  
8. A common misconception is that thermometers measure heat.  
9. A common misconception is that all thermometers use the same 
scale (count by ones or twos). 10.The scale is often misread when 
reading temperatures that are below zero.  
11.A common misconception is that things use up energy.  
12.Note: Students identified light and sound as forms of energy in the 
third grade. At this stage they should identify light, sound, heat, and 
electricity as forms of energy. 

Inquiry Processes 
S.IP.04.11 Make purposeful observations 
of heat, electricity and magnetism. 
S.IP.04.12 Generate questions based on 
observation of heat, electricity and 
magnetism. 
S.IP.04.13 Plan and conduct simple and 
fair investigations to compare and 
contrast heat, electricity and magnetism. 
S.IP.04.14 Manipulate simple tools (for 
example, thermometer, stop watch/timer) 
to measure temperature. 
S.IP.04.15 Make accurate measurements 
with appropriate units (degrees, Celsius, 
Fahrenheit, minutes, seconds) in. 
S.IP.04.16 Construct simple charts and 
graphs from data information collected 
about fuel types. 
Inquiry Analysis and Communication 
S.IA.04.11 Summarize information from 
charts and graphs to answer questions 
about kinds of fuel that are used to heat 
buildings. 



 

4.Science.TRG.1.2 

10 
•Demonstrate the use of a thermometer 
to measure the temperature of a variety of 
substances. (P.EN.04.41)  
•Create a simple investigation to give 
evidence that when heat or electrical 
energy is added to a substance, the 
temperature increases. (P.EN.04.41)  
•In a quiz, identify burning, rubbing and 
electricity as ways that heat is produced. 
Explain through definition or example, 
how heat is produced by electricity, 
burning or rubbing. (P.EN.04.42, 
P.EN.04.43) 

S.IA.04.12 Share ideas about heat, 
electricity and magnetism through 
purposeful conversation in collaborative 
groups. 
S.IA.04.13 Communicate and present 
findings of investigations that describe the 
strength of magnets and their uses. 
S.IA.04.14 Develop research strategies and 
skills for information gathering and 
problem solving about heat energy, 
electricity sources, global climate changes 
and uses of electromagnets. 
S.IA.04.15 Compare and contrast sets of 
data from multiple trials of an 
investigation on magnets and their 
strengths to explain reasons for 
differences. 
Reflection and Social Implications 
S.RS.04.11 Demonstrate similarities and 
differences in uses of heat, electricity and 
magnetism through various illustrations, 
performances or activities. 
S.RS.04.14 Use data/samples as evidence 
to separate fact from opinion about 
electricity and magnetism. 
S.RS.04.15 Use evidence when 
communicating, comparing and 
contrasting the types of heat uses of 
electricity and uses of magnetism. 
S.RS.04.16 Identify technology used in 
everyday life to measure temperatures. 
S.RS.04.17 Identify current problems 
about heat and electricity sources that 
may be solved through the use of 
technology. 
S.RS.04.19 Describe how people such as 
Michael Faraday, Thomas Edison, and 
Enrico Fermi have contributed to science 
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throughout history and across cultures. 

RESOURCES: VOCABULARY: 
Exploring Energy by Scholastic Books, 1995  
Heat and Energy by Steve Parker, 2004  
Turning up the Heat: Energy by Anne Fullick, 2004 

HEAT ELECTRICITY ENERGY EVIDENT TEMPERATURE THERMOMETER CELSIUS FAHRENHEIT INCREASE 

DECREASE SUBSTANCE ELECTRIC CURRENT FRICTION SIMPLE CIRCUIT OPEN CIRCUIT CLOSED CIRCUIT 

BATTERY WIRE BULB POWER SOURCE ENERGY TRANSFER CONDUCTOR COMPASS MAGNET MAGNETIC 

FIELD MAGNETIC POLES LINES OF FORCE IRON FILINGS ATTRACT REPEL GENERATOR DEVICE APPLIANCE 

ESSENTIAL QUESTIONS: EXPERIMENT/NEXT GENERATION SCIENCE STANDARD: 
•How can the temperature of a substance be increased? 
•How does heat transfer from one substance to another? 
•How does temperature relate to energy? 
•How is change evidence of energy? 
•What are heat and electricity? 
•What objects and materials are good conductors of heat? Poor 
conductors of heat? 
 

 STUDENTS WHO DEMONSTRATE UNDERSTANDING CAN: 
4-PS3-1. USE EVIDENCE TO CONSTRUCT AN EXPLANATION RELATING THE SPEED OF AN OBJECT TO THE ENERGY OF THAT 

OBJECT. [ASSESSMENT BOUNDARY: ASSESSMENT DOES NOT INCLUDE QUANTITATIVE MEASURES OF CHANGES IN THE SPEED OF 

AN OBJECT OR ON ANY PRECISE OR QUANTITATIVE DEFINITION OF ENERGY. 
4-PS3-2. MAKE OBSERVATIONS TO PROVIDE EVIDENCE THAT ENERGY CAN BE TRANSFERRED FROM PLACE TO PLACE BY SOUND, 
LIGHT, HEAT, AND ELECTRIC CURRENTS. [ASSESSMENT BOUNDARY: ASSESSMENT DOES NOT INCLUDE QUANTITATIVE 

MEASUREMENTS OF ENERGY.] 
4-PS3-3. ASK QUESTIONS AND PREDICT OUTCOMES ABOUT THE CHANGES IN ENERGY THAT OCCUR WHEN OBJECTS COLLIDE. 
[CLARIFICATION STATEMENT: EMPHASIS IS ON THE CHANGE IN THE ENERGY DUE TO THE CHANGE IN SPEED, NOT ON THE FORCES, 
AS OBJECTS INTERACT.] [ASSESSMENT BOUNDARY: ASSESSMENT DOES NOT INCLUDE QUANTITATIVE MEASUREMENTS OF 

ENERGY.] 
4-PS3-4. APPLY SCIENTIFIC IDEAS TO DESIGN, TEST, AND REFINE A DEVICE THAT CONVERTS ENERGY FROM ONE FORM TO 

ANOTHER.* [CLARIFICATION STATEMENT: EXAMPLES OF DEVICES COULD INCLUDE ELECTRIC CIRCUITS THAT CONVERT ELECTRICAL 

ENERGY INTO MOTION ENERGY OF A VEHICLE, LIGHT, OR SOUND; AND, A PASSIVE SOLAR HEATER THAT CONVERTS LIGHT INTO 

HEAT. EXAMPLES OF CONSTRAINTS COULD INCLUDE THE MATERIALS, COST, OR TIME TO DESIGN THE DEVICE.] [ASSESSMENT 

BOUNDARY: DEVICES SHOULD BE LIMITED TO THOSE THAT CONVERT MOTION ENERGY TO ELECTRIC ENERGY OR USE STORED 

ENERGY TO CAUSE MOTION OR PRODUCE LIGHT OR SOUND.] 
4-ESS3-1. OBTAIN AND COMBINE INFORMATION TO DESCRIBE THAT ENERGY AND FUELS ARE DERIVED FROM NATURAL 

RESOURCES AND THEIR USES AFFECT THE ENVIRONMENT. [CLARIFICATION STATEMENT: EXAMPLES OF RENEWABLE ENERGY 

RESOURCES COULD INCLUDE WIND ENERGY, WATER BEHIND DAMS, AND SUNLIGHT; NON-RENEWABLE ENERGY RESOURCES ARE 

FOSSIL FUELS AND FISSILE MATERIALS. EXAMPLES OF ENVIRONMENTAL EFFECTS COULD INCLUDE LOSS OF HABITAT DUE TO DAMS, 
LOSS OF HABITAT DUE TO SURFACE MINING, AND AIR POLLUTION FROM BURNING OF FOSSIL FUELS.] 
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GRADE:  SUBJECT:  STRAND:  TRG Science Pacing Guide::  
CODE: 

P.EN.E.4 

P.EN.04.41 

P.EN.04.42 

P.EN.04.43 

Michigan Standard 
Statement – P.EN.E.4 Energy and Temperature – Increasing the temperature of any substance requires the addition of energy. 
 
GLCE 
P.EN.04.41 Demonstrate how temperature can be increased in a substance by adding energy. 
P.EN.04.42 Describe heat as the energy produced when substances burn, certain kinds of materials rub against each other, and when 
electricity flows through wire. 
P.EN.04.43 Describe how heat is produced through electricity, rubbing and burning. 

Unpacked Standard:  
Develop an understanding that there are many forms of energy (such as heat, light, sound, and electrical) and that energy is transferable 
by convection, conduction, or radiation. Understand energy can be in motion, called kinetic; or it can be stored, called potential. Develop 
an understanding that as temperature increases, more energy is added to a system. Understand nuclear reactions in the sun produce light 
and heat for the Earth. 

Board Objective:  
• I can identify heat and electricity as forms of energy.  
• I can use a thermometer to measure heat added to a substance and observe the results.  
• I can describe ways that heat is produced. 

ASSESSMENTS:  LEARNING OUTCOMES  STRATEGIES 

P.EN.04.41 Assessment Clarifications 
1. Adding heat energy to a substance 
increases its temperature.  
2. The temperature of a substance or 
object is determined using a thermometer 
and read in degrees Celsius. 
 
P.EN.04.42 Assessment Clarifications 
1. When a substance burns, heat energy is 
produced.  
2. When two materials rub together 
(friction), heat energy is produced.  
3. When electric current flows through 
materials, heat energy can be produced. 
 
P.EN.04.43 Assessment Clarifications 
1. Electric current flows through materials 
and produces heat (light bulb, toaster). 
2. Friction occurs when one object rubs 
against another object (two hands rubbing 
together briskly) and heat is produced. 

P.EN.04.41 Instructional Clarifications 
1. Demonstrate is to show through manipulation of materials, 
drawings, and written and verbal explanations how temperature 
increases when adding energy. 
2. Adding some forms of energy to a substance increases its 
temperature. This means that the speed of the movement of the 
molecules within the substance is increased. 
3. Heat energy can move from one object to another. It is not 
necessary for fourth graders to understand how this happens. 
Rather they need to observe the effects of temperature increasing 
when energy is added. 
4. It is difficult for fourth graders to distinguish between heat and 
temperature; therefore, investigating heat should just focus on 
changes in temperature. 
5. Adding heat to a substance increases its temperature, and 
allowing heat to escape (transfer to another substance) decreases 
its temperature.  
6. Temperature is measured in degrees Celsius or degrees 
Fahrenheit using a thermometer.  
7. Fourth graders have multiple experiences reading temperatures 

Inquiry Processes 
S.IP.04.11 Make purposeful observations 
of heat, electricity and magnetism. 
S.IP.04.12 Generate questions based on 
observation of heat, electricity and 
magnetism. 
S.IP.04.13 Plan and conduct simple and 
fair investigations to compare and 
contrast heat, electricity and magnetism. 
S.IP.04.14 Manipulate simple tools (for 
example, thermometer, stop watch/timer) 
to measure temperature. 
S.IP.04.15 Make accurate measurements 
with appropriate units (degrees, Celsius, 
Fahrenheit, minutes, seconds) in. 
S.IP.04.16 Construct simple charts and 
graphs from data information collected 
about fuel types. 
Inquiry Analysis and Communication 
S.IA.04.11 Summarize information from 
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3. When a substance burns, heat energy is 
produced. 
 

Formative Assessment Examples  
•Use a data table for temperature 
readings and compare their data with the 
class. (P.EN.04.41)  
•Use a data table and then use this 
information to make a line graph. 
(P.EN.04.41)  
•Use student graphs and discussions to 
assess the students’ abilities to describe 
heat as a form of energy. (P.EN.04.12).  
•Use students’ ice cube investigation to 
assess students’ ability to explain how 
heat is produced while performing a 
simple investigation. 
(P.EN.04.41, P.EN.042, P.EN.04.43)  
 
Summative Assessment Examples •Given 
real world examples, identify heat and 
electricity as forms of energy. (P.EN.04.12)  
•Demonstrate the use of a thermometer 
to measure the temperature of a variety of 
substances. (P.EN.04.41)  
•Create a simple investigation to give 
evidence that when heat or electrical 
energy is added to a substance, the 
temperature increases. (P.EN.04.41)  
•In a quiz, identify burning, rubbing and 
electricity as ways that heat is produced. 
Explain through definition or example, 
how heat is produced by electricity, 
burning or rubbing. (P.EN.04.42, 
P.EN.04.43) 

on a variety of thermometers with different scales. They discover 
heat transfer in different substances by observing and reading 
temperature change. 
 
P.EN.04.42 Instructional Clarifications 
1. Describe means to tell or depict in spoken or written words how 
heat is produced. 
2. As heat is transferred to an object, the molecules of the object 
move more rapidly. The motion of the molecules is directly related 
to the temperature of the object and its state of matter. 
3. When a substance burns, heat energy is produced.  
4. When two materials rub together (friction), heat energy is 
produced.  
5. When electric current flows through materials, heat energy can 
be produced. 
 
P.EN.04.43 Instructional Clarifications 
1. Describe means to tell or depict in spoken or written words how 
heat is produced through electricity, rubbing and burning. 
2. Electric current flows through materials and produces heat. The 
flow of electrical current meets resistance in the materials and is 
changed into heat energy. Some materials have greater resistance 
than others, and produce a greater amount of heat (incandescent 
light bulb filaments, toaster element, oven and range elements). 
3. Friction occurs when one object rubs against another object 
(two hands rubbing together briskly) and heat is produced. 
4. When a substance burns, heat energy is produced through the 
chemical change in the substance (wood to ash, gases, and 
smoke). 
5. Fourth graders do not need to understand the chemical change 
that is occurring when substances burn. 

charts and graphs to answer questions 
about kinds of fuel that are used to heat 
buildings. 
S.IA.04.12 Share ideas about heat, 
electricity and magnetism through 
purposeful conversation in collaborative 
groups. 
S.IA.04.13 Communicate and present 
findings of investigations that describe the 
strength of magnets and their uses. 
S.IA.04.14 Develop research strategies and 
skills for information gathering and 
problem solving about heat energy, 
electricity sources, global climate changes 
and uses of electromagnets. 
S.IA.04.15 Compare and contrast sets of 
data from multiple trials of an 
investigation on magnets and their 
strengths to explain reasons for 
differences. 
Reflection and Social Implications 
S.RS.04.11 Demonstrate similarities and 
differences in uses of heat, electricity and 
magnetism through various illustrations, 
performances or activities. 
S.RS.04.14 Use data/samples as evidence 
to separate fact from opinion about 
electricity and magnetism. 
S.RS.04.15 Use evidence when 
communicating, comparing and 
contrasting the types of heat uses of 
electricity and uses of magnetism. 
S.RS.04.16 Identify technology used in 
everyday life to measure temperatures. 
S.RS.04.17 Identify current problems 
about heat and electricity sources that 
may be solved through the use of 
technology. 
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S.RS.04.19 Describe how people such as 
Michael Faraday, Thomas Edison, and 
Enrico Fermi have contributed to science 
throughout history and across cultures. 

RESOURCES: VOCABULARY: 
Exploring Energy by Scholastic Books, 1995  
Heat and Energy by Steve Parker, 2004  
Turning up the Heat: Energy by Anne Fullick, 2004 

HEAT ELECTRICITY ENERGY EVIDENT TEMPERATURE THERMOMETER CELSIUS FAHRENHEIT INCREASE 

DECREASE SUBSTANCE ELECTRIC CURRENT FRICTION SIMPLE CIRCUIT OPEN CIRCUIT CLOSED CIRCUIT 

BATTERY WIRE BULB POWER SOURCE ENERGY TRANSFER CONDUCTOR COMPASS MAGNET MAGNETIC 

FIELD MAGNETIC POLES LINES OF FORCE IRON FILINGS ATTRACT REPEL GENERATOR DEVICE APPLIANCE 

ESSENTIAL QUESTIONS: EXPERIMENT/NEXT GENERATION SCIENCE STANDARD: 
•How can the temperature of a substance be increased? 
•How does heat transfer from one substance to another? 
•How does temperature relate to energy? 
•How is change evidence of energy? 
•What are heat and electricity? 
•What objects and materials are good conductors of heat? Poor 
conductors of heat? 

 STUDENTS WHO DEMONSTRATE UNDERSTANDING CAN: 
4-PS3-1. USE EVIDENCE TO CONSTRUCT AN EXPLANATION RELATING THE SPEED OF AN OBJECT TO THE ENERGY OF THAT 

OBJECT. [ASSESSMENT BOUNDARY: ASSESSMENT DOES NOT INCLUDE QUANTITATIVE MEASURES OF CHANGES IN THE SPEED OF 

AN OBJECT OR ON ANY PRECISE OR QUANTITATIVE DEFINITION OF ENERGY. 
4-PS3-2. MAKE OBSERVATIONS TO PROVIDE EVIDENCE THAT ENERGY CAN BE TRANSFERRED FROM PLACE TO PLACE BY SOUND, 
LIGHT, HEAT, AND ELECTRIC CURRENTS. [ASSESSMENT BOUNDARY: ASSESSMENT DOES NOT INCLUDE QUANTITATIVE 

MEASUREMENTS OF ENERGY.] 
4-PS3-3. ASK QUESTIONS AND PREDICT OUTCOMES ABOUT THE CHANGES IN ENERGY THAT OCCUR WHEN OBJECTS COLLIDE. 
[CLARIFICATION STATEMENT: EMPHASIS IS ON THE CHANGE IN THE ENERGY DUE TO THE CHANGE IN SPEED, NOT ON THE FORCES, 
AS OBJECTS INTERACT.] [ASSESSMENT BOUNDARY: ASSESSMENT DOES NOT INCLUDE QUANTITATIVE MEASUREMENTS OF 

ENERGY.] 
4-PS3-4. APPLY SCIENTIFIC IDEAS TO DESIGN, TEST, AND REFINE A DEVICE THAT CONVERTS ENERGY FROM ONE FORM TO 

ANOTHER.* [CLARIFICATION STATEMENT: EXAMPLES OF DEVICES COULD INCLUDE ELECTRIC CIRCUITS THAT CONVERT ELECTRICAL 

ENERGY INTO MOTION ENERGY OF A VEHICLE, LIGHT, OR SOUND; AND, A PASSIVE SOLAR HEATER THAT CONVERTS LIGHT INTO 

HEAT. EXAMPLES OF CONSTRAINTS COULD INCLUDE THE MATERIALS, COST, OR TIME TO DESIGN THE DEVICE.] [ASSESSMENT 

BOUNDARY: DEVICES SHOULD BE LIMITED TO THOSE THAT CONVERT MOTION ENERGY TO ELECTRIC ENERGY OR USE STORED 

ENERGY TO CAUSE MOTION OR PRODUCE LIGHT OR SOUND.] 
4-ESS3-1. OBTAIN AND COMBINE INFORMATION TO DESCRIBE THAT ENERGY AND FUELS ARE DERIVED FROM NATURAL 

RESOURCES AND THEIR USES AFFECT THE ENVIRONMENT. [CLARIFICATION STATEMENT: EXAMPLES OF RENEWABLE ENERGY 

RESOURCES COULD INCLUDE WIND ENERGY, WATER BEHIND DAMS, AND SUNLIGHT; NON-RENEWABLE ENERGY RESOURCES ARE 

FOSSIL FUELS AND FISSILE MATERIALS. EXAMPLES OF ENVIRONMENTAL EFFECTS COULD INCLUDE LOSS OF HABITAT DUE TO DAMS, 
LOSS OF HABITAT DUE TO SURFACE MINING, AND AIR POLLUTION FROM BURNING OF FOSSIL FUELS.] 
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GRADE:  SUBJECT:  STRAND:  TRG Science Pacing Guide::  
CODE: 
 

P.EN.E.5 

P.EN.04.51 

P.EN.04.52 

 

Michigan Standard 
Statement – P.EN.E.5 Electrical Circuits – Electrical circuits transfer electrical energy and produce magnetic fields. 
 
GLCE 
P.EN.04.51 Demonstrate how electrical energy is transferred and changed through the use of a simple circuit. 
P.EN.04.52 Demonstrate magnetic effects in a simple electric circuit. 
S.RS.04.15 

Unpacked Standard:  
Develop an understanding that there are many forms of energy (such as heat, light, sound, and electrical) and that energy is transferable by 
convection, conduction, or radiation. Understand energy can be in motion, called kinetic; or it can be stored, called potential. Develop an 
understanding that as temperature increases, more energy is added to a system. Understand nuclear reactions in the sun produce light and 
heat for the Earth. 

Board Objective:  
•I can build a simple circuit and explain the transfer and change of energy through the circuit. 
•I can design a working electromagnet to demonstrate the magnetic effects in a simple circuit. 
•I can identify objects that are good conductors and poor conductors of heat and electricity. 

ASSESSMENTS:  LEARNING OUTCOMES  STRATEGIES 

P.EN.04.51 
Assessment 
Clarifications 
1. The general 
characteristics of a 
circuit include a 
power source (battery 
or generator), 
conductor (wire), and 
a device, which uses 
electricity (bulb, 
motor, buzzer, 
appliance). 
2. Observations of 
how energy is 
transferred and 
changed in an 
electrical circuit 
include heating wires, 
lighting bulbs, ringing 
bells, and powering 
small motors. 

P.EN.04.51 Instructional Clarifications 
1. Demonstrate is to show through manipulation of materials, drawings, and written and verbal 
explanations how energy is transferred and changed through the use of a simple circuit. 
2. The general characteristics of a circuit include a power source (battery or generator), conductor 
(wire), and a device, which uses electricity (bulb, motor, buzzer, appliance). 
3. At this level, students should demonstrate the completion of a simple circuit using batteries, wires, 
and bulbs accompanied by a diagram using arrows and/or descriptions to show the flow of energy 
transfer or change. 
4. Familiar forms of energy involved in a simple circuit include a battery, which changes chemical 
energy to electrical energy that is then transferred to a light bulb that changes the electrical energy to 
light and heat. 
5. When the flow of electricity is interrupted, the circuit is not complete. A closed simple circuit is 
necessary for the transfer of energy. 
6. Stored energy in a battery becomes electrical energy, and electrical energy is transferred to heat and 
light energy when it encounters resistances. (A wire in a light bulb heats up and glows when 
electricity travels through it.) 
7. Observations and demonstrations of energy transfer in an electrical circuit include heating wires, 
lighting bulbs, ringing bells, and powering small motors. 
8. Students recognize that the greater number of batteries will produce a greater amount of energy (If 
the voltage rating of the bulb is not compatible with total voltage output of the batteries, it will burn 
out). 
9. The observation of a change provides evidence that an energy transfer has taken place. 

Inquiry Processes 
S.IP.04.11 Make purposeful 
observations of heat, electricity 
and magnetism. 
S.IP.04.12 Generate questions 
based on observation of heat, 
electricity and magnetism. 
S.IP.04.13 Plan and conduct 
simple and fair investigations 
to compare and contrast heat, 
electricity and magnetism. 
S.IP.04.14 Manipulate simple 
tools (for example, 
thermometer, stop 
watch/timer) to measure 
temperature. 
S.IP.04.15 Make accurate 
measurements with 
appropriate units (degrees, 
Celsius, Fahrenheit, minutes, 
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P.EN.04.52 
Assessment 
Clarification 
1. A wire carrying an 
electric current 
creates a weak 
magnetic field. The 
compass will show the 
effects of the 
magnetic field. 
 

Embedded 
Assessment 
Examples  
•Observe the student 
trials and depth of 
conversation while 
investigating 
electrical circuits. 
(P.EN.04.51)  
•Record observations 
of simple electrical 
circuits in journals. 
(P.EN.04.51)  
•Make a data chart 
showing the number 
of coils around a nail 
and communicate 
findings to the group 
or class. (P.EN.04.52)  
•Create a graphic 
organizer to present 
findings of a simple 
investigation of good 
and poor conductors. 
(P.PM.04.53)  
 
Summative 

10. A common misconception is that bulbs store the energy produced by the battery. 
11. A common misconception is that if the bulb is far away from the battery, it will be dimmer. 
 
P.EN.04.52 Instructional Clarifications 
1. Demonstrate is to show through manipulation of materials, drawings, and written and verbal 
explanations the magnetic effects in a simple circuit. 
2. A wire carrying an electric current creates a weak magnetic field. A magnetic compass will show the 
effects of the magnetic field. 
3. A simple electromagnet has the same general characteristics of a circuit, including a power source 
(battery or generator), conductor (wire), and a wire wrapped core. 
4. An electromagnet is produced by wrapping a wire around a core (nail) and attaching the ends of the 
wire to a battery. 
5. The strength of an electromagnet is increased by wrapping more coils of wire around the nail or 
increasing the amount of current. 
6. An electromagnet is a temporary magnet. The magnetic field usually stops when the current is no 
longer flowing through the wire. 
7. A simple electromagnet provides evidence that electricity flowing through wires produces magnetic 
effects in the wires. 
 
Engage and Explore 
•Turn the classroom lights on and off. Where does the energy for the lights come from? What is 
occurring behind the switch that turns the light on and off? Note: students are not expected to know 
the answers; they are to generate ideas and questions to explore during the unit. (P.EN.04.51, 
S.IP.04.11, S.IP.04.12, S.RS.04.11) 
•Give students a battery, bulb, and wire and allow them time to explore how to light the bulb. 
Students record and draw pictures of observations in a journal. Challenge students to find additional 
ways to light the bulb using a wire, battery and bulb. (P.EN.04.51, S.IP.04.11, S.IP.04.14) 
•Use an electrical circuit to demonstrate how energy is transferred and changed from a battery to wire 
to bulb. Students draw a simple diagram and use arrows to show energy transfer and change. Note: 
fourth graders describe that energy flows between the two terminals in the battery. The stored energy 
in the battery transforms into electrical energy in the wire, which is transformed into heat and light 
energy in the bulb. It is transformed back to electrical before returning to the battery. (P.EN.04.51, 
S.IP.04.16, S.IA.04.12) 
 
Elaborate and Apply 
•Using a battery, wires and a light bulb, students demonstrate an open and closed circuit. Students 
make a labeled diagram that shows the energy source (battery), wires (conductors) and device using 
the electricity (bulb) with arrows that show the flow of electricity. After students have shown a basic 
understanding of the electric circuit, the light bulb can be changed to a motor, buzzer, bells, 
appliance, etc. Students write a paragraph explaining how electrical energy is transferred and changed 
through an electrical circuit. (P.EN.04.51, S.RS.04.11, S.RS.04.15, S.RS.04.16) 

seconds) in. 
S.IP.04.16 Construct simple 
charts and graphs from data 
information collected about 
fuel types. 
Inquiry Analysis and 
Communication 
S.IA.04.11 Summarize 
information from charts and 
graphs to answer questions 
about kinds of fuel that are 
used to heat buildings. 
S.IA.04.12 Share ideas about 
heat, electricity and magnetism 
through purposeful 
conversation in collaborative 
groups. 
S.IA.04.13 Communicate and 
present findings of 
investigations that describe the 
strength of magnets and their 
uses. 
S.IA.04.14 Develop research 
strategies and skills for 
information gathering and 
problem solving about heat 
energy, electricity sources, 
global climate changes and 
uses of electromagnets. 
S.IA.04.15 Compare and 
contrast sets of data from 
multiple trials of an 
investigation on magnets and 
their strengths to explain 
reasons for differences. 
Reflection and Social 
Implications 
S.RS.04.11 Demonstrate 
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Assessment 
Examples  
•Diagram energy 
flow and transfer in 
an electrical circuit. 
(P.EN.04.51)  
•Design and 
construct an 
electromagnet. 
(P.EN.04.52)  
•Students make a 
chart showing good 
conductors and poor 
conductors of heat 
and electricity. 
(P.PM.04.53)  
•Design and 
construct a flashlight. 
(P.EN.04.51, 
P.PM.04.53)  
•Use diagrams of 
batteries, bulbs and 
wires illustrating 
configurations of 
circuits and non-
circuits. Students 
identify the circuits. 
(P.EN.04.51) 

•Students explore the magnetic effects in a simple circuit. Using the simple circuit from previous 
activities, students place a small magnetic compass near the wire. They move the compass closer to 
and from the wire. Students record their observations in journals. Students place compasses at 
intervals around the circuit. They record observations as the circuit is opened and closed. In 
collaborative groups, students discuss their observations of the magnetic needle’s movement and 
draw conclusions that simple circuits have magnetic effects. (P.EN.04.52, S.IA.04.12, S.IA.04.13, 
S.RS.04.15) 
•Make an electromagnet by wrapping wire around a core (nail) and attaching the ends of the wire to a 
battery. Use a compass to determine the magnetic effect. What happens when the flow of electricity is 
reversed? (P.EN.04.52, S.IP.04.13, S.IP.04.13, S.RS.04.12, S.RS.04.13) 
•Test the strength of the electromagnet by using paper clips. How can the strength of the 
electromagnet be increased? Does the number of coils around the core affect the strength of the 
electromagnet? Make a data chart. Communicate the findings of your group to the class. (P.EN.04.52, 
S.IP.04.13, S.IP.04.13, S.RS.04.12, S.RS.04.13) 
•Students design an investigation to test the electrical conductivity of common materials. They build a 
circuit tester with three pieces of wires (battery, wire, light bulb, wire, test object, wire to battery). 
Test objects such as aluminum, cork, penny, plastic, cloth, eraser, rubber band, salt and pencil. Make 
a chart with a prediction for each object. Test and classify each object as a good conductor or poor 
conductor. Students record their findings on charts. In collaborative groups, students share ideas and 
communicate findings. Using class data, as multiple trials, they generate explanations for similarities 
and differences in their investigations. Groups create an exhibit, diagram, or graphic organizer to 
present their findings about good and poor conductors. (P.PM.04.53, S.IP.04.11, S.IP.04.16, S.IA.04.11, 
S.IA.04.12, S.IA.04.13, S.IA.04.14, S.RS.04.11, S.RS.04.14, S.RS.04.15) 
•Students touch a series of objects on a table (wood, cloth, paper, metal, and plastic). Rank the 
materials from coolest to warmest. A thermometer is placed on each material with the bulb touching 
the surface of the material. Leave the thermometers in place for two minutes and then note the 
temperatures. Rank the materials again, but this time according to their actual readings. What 
conclusion about the conductivity of these materials can be drawn? Note: all materials will be at room 
temperature. (P.PM.04.53, S.IP.04.11, S.IP.04.16, S.IA.04.11, S.IA.04.12, S.IA.04.13, S.IA.04.14, S.RS.04.11, 
S.RS.04.14, S.RS.04.15) 

similarities and differences in 
uses of heat, electricity and 
magnetism through various 
illustrations, performances or 
activities. 
S.RS.04.14 Use data/samples as 
evidence to separate fact from 
opinion about electricity and 
magnetism. 
S.RS.04.15 Use evidence when 
communicating, comparing and 
contrasting the types of heat 
uses of electricity and uses of 
magnetism. 
S.RS.04.16 Identify technology 
used in everyday life to 
measure temperatures. 
S.RS.04.17 Identify current 
problems about heat and 
electricity sources that may be 
solved through the use of 
technology. 
S.RS.04.19 Describe how 
people such as Michael 
Faraday, Thomas Edison, and 
Enrico Fermi have contributed 
to science throughout history 
and across cultures. 

RESOURCES: VOCABULARY: 
All About Electricity by Melvin Berger, 1995  
Electricity by Steve Parker and Laura Buller, 2005 
Electricity and Magnetism by Peter Adamczyk and Paul-

Francis Law, 1994 

HEAT ELECTRICITY ENERGY EVIDENT TEMPERATURE THERMOMETER CELSIUS FAHRENHEIT INCREASE 

DECREASE SUBSTANCE ELECTRIC CURRENT FRICTION SIMPLE CIRCUIT OPEN CIRCUIT CLOSED CIRCUIT 

BATTERY WIRE BULB POWER SOURCE ENERGY TRANSFER CONDUCTOR COMPASS MAGNET MAGNETIC 

FIELD MAGNETIC POLES LINES OF FORCE IRON FILINGS ATTRACT REPEL GENERATOR DEVICE APPLIANCE 

ESSENTIAL QUESTIONS: EXPERIMENT/NEXT GENERATION SCIENCE STANDARD: 
How can different forms of energy be transferred from place to place 
by convection? 
Why is it useful to transfer electricity? 

Students who demonstrate understanding can: 
4-PS3-1. Use evidence to construct an explanation relating the speed of an object to the 
energy of that object. [Assessment Boundary: Assessment does not include quantitative 
measures of changes in the speed of an object or on any precise or quantitative definition of 
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Why do we need potential and kinetic energy? 
What is the impact of energy on temperature? 

energy. 
4-PS3-2. Make observations to provide evidence that energy can be transferred from place to 
place by sound, light, heat, and electric currents. [Assessment Boundary: Assessment does not 
include quantitative measurements of energy.] 
4-PS3-3. Ask questions and predict outcomes about the changes in energy that occur when 
objects collide. [Clarification Statement: Emphasis is on the change in the energy due to the 
change in speed, not on the forces, as objects interact.] [Assessment Boundary: Assessment 
does not include quantitative measurements of energy.] 
4-PS3-4. Apply scientific ideas to design, test, and refine a device that converts energy from 
one form to another.* [Clarification Statement: Examples of devices could include electric 
circuits that convert electrical energy into motion energy of a vehicle, light, or sound; and, a 
passive solar heater that converts light into heat. Examples of constraints could include the 
materials, cost, or time to design the device.] [Assessment Boundary: Devices should be 

limited to those that convert motion energy to electric energy or use stored energy to cause 
motion or produce light or sound.] 
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GRADE:  SUBJECT:  STRAND:  TRG Science Pacing Guide::  
CODE: 

P.PM.E.5 

P.PM.04.18 

P.PM.04.53 

Michigan Standard 
Statement – P.PM.E.5 Conductive and Reflective Properties – Objects vary to the extent they absorb and reflect light energy and 
conduct heat and electricity. 
 
GLCE 
P.PM.04.18: Identify objects that conduct heat and electricity. 
P.PM.04.53 Identify objects that are good conductors or poor conductors of heat and electricity. 

Unpacked Standard:  
Develop an understanding that all matter has observable attributes with physical and chemical properties that are described, measured, and 
compared. Understand that states of matter exist as solid, liquid, or gas; and have physical and chemical properties. Understand all matter is 
composed of combinations of elements, which are organized by common attributes and characteristics on the Periodic Table. Understand 
that substances can be classified as mixtures or compounds and according to their physical and chemical properties. 

Board Objective:  
•I can build a simple circuit and explain the transfer and change of energy through the circuit. 
•I can design a working electromagnet to demonstrate the magnetic effects in a simple circuit. 
•I can identify objects that are good conductors and poor conductors of heat and electricity. 

ASSESSMENTS:  LEARNING OUTCOMES  STRATEGIES 

P.PM.04.53 Assessment Clarifications 
Assessment Clarifications 
1. Good conductors of electricity are copper 
and aluminum.  
2. Poor conductors of electricity are rubber, 
cork, wood, cloth, plastic, and air .  
3. All metals are good conductors of heat 
(copper, steel, and iron).  
4. Some poor conductors of heat are wood, 
paper, wax, and air. 
 

Embedded Assessment Examples  
•Observe the student trials and depth of 
conversation while investigating electrical 
circuits. (P.EN.04.51)  
•Record observations of simple electrical 
circuits in journals. (P.EN.04.51)  
•Make a data chart showing the number 
of coils around a nail and communicate 
findings to the group or class. (P.EN.04.52)  
•Create a graphic organizer to present 
findings of a simple investigation of good 

P.PM.04.53 Instructional Clarifications 
Instructional Clarifications 
1. Identify means to recognize good conductors and poor conductors 
of heat and electricity. 
2. An electric charge can flow easily through certain materials. 
Examples of good conductors of electricity are salt water, copper, 
aluminum and other metals. 
3. An electric charge does not flow easily through certain materials. 
Examples of poor conductors (insulators) are rubber, cork, wood, 
cloth, plastic, and air. 
4. A good conductor of heat is a material that allows heat to move 
through it easily. All metals are good conductors of heat (copper, 
steel, and iron). 
5. A poor conductor of heat (insulator) is a material that does not 
allow heat to move through it easily. Some insulators are wood, 
paper, wax, and air . 
6. Heat can move from one object to another by conduction. 
 
Engage and Explore 
•Turn the classroom lights on and off. Where does the energy for the 
lights come from? What is occurring behind the switch that turns 
the light on and off? Note: students are not expected to know the 
answers; they are to generate ideas and questions to explore during 

Inquiry Processes 
S.IP.04.11 Make purposeful observations 
of heat, electricity and magnetism. 
S.IP.04.12 Generate questions based on 
observation of heat, electricity and 
magnetism. 
S.IP.04.13 Plan and conduct simple and 
fair investigations to compare and 
contrast heat, electricity and magnetism. 
S.IP.04.14 Manipulate simple tools (for 
example, thermometer, stop watch/timer) 
to measure temperature. 
S.IP.04.15 Make accurate measurements 
with appropriate units (degrees, Celsius, 
Fahrenheit, minutes, seconds) in. 
S.IP.04.16 Construct simple charts and 
graphs from data information collected 
about fuel types. 
Inquiry Analysis and Communication 
S.IA.04.11 Summarize information from 
charts and graphs to answer questions 
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and poor conductors. (P.PM.04.53)  
 
Summative Assessment Examples  
•Diagram energy flow and transfer in an 
electrical circuit. (P.EN.04.51)  
•Design and construct an electromagnet. 
(P.EN.04.52)  
•Students make a chart showing good 
conductors and poor conductors of heat 
and electricity. (P.PM.04.53)  
•Design and construct a flashlight. 
(P.EN.04.51, P.PM.04.53)  
•Use diagrams of batteries, bulbs and 
wires illustrating configurations of circuits 
and non-circuits. Students identify the 
circuits. (P.EN.04.51) 

the unit. (P.EN.04.51, S.IP.04.11, S.IP.04.12, S.RS.04.11) 
•Give students a battery, bulb, and wire and allow them time to 
explore how to light the bulb. Students record and draw pictures of 
observations in a journal. Challenge students to find additional ways 
to light the bulb using a wire, battery and bulb. (P.EN.04.51, 
S.IP.04.11, S.IP.04.14) 
•Use an electrical circuit to demonstrate how energy is transferred 
and changed from a battery to wire to bulb. Students draw a simple 
diagram and use arrows to show energy transfer and change. Note: 
fourth graders describe that energy flows between the two terminals 
in the battery. The stored energy in the battery transforms into 
electrical energy in the wire, which is transformed into heat and 
light energy in the bulb. It is transformed back to electrical before 
returning to the battery. (P.EN.04.51, S.IP.04.16, S.IA.04.12) 
 
Elaborate and Apply 
•Using a battery, wires and a light bulb, students demonstrate an 
open and closed circuit. Students make a labeled diagram that shows 
the energy source (battery), wires (conductors) and device using the 
electricity (bulb) with arrows that show the flow of electricity. After 
students have shown a basic understanding of the electric circuit, 
the light bulb can be changed to a motor, buzzer, bells, appliance, 
etc. Students write a paragraph explaining how electrical energy is 
transferred and changed through an electrical circuit. (P.EN.04.51, 
S.RS.04.11, S.RS.04.15, S.RS.04.16) 
•Students explore the magnetic effects in a simple circuit. Using the 
simple circuit from previous activities, students place a small 
magnetic compass near the wire. They move the compass closer to 
and from the wire. Students record their observations in journals. 
Students place compasses at intervals around the circuit. They 
record observations as the circuit is opened and closed. In 
collaborative groups, students discuss their observations of the 
magnetic needle’s movement and draw conclusions that simple 
circuits have magnetic effects. (P.EN.04.52, S.IA.04.12, S.IA.04.13, 
S.RS.04.15) 
•Make an electromagnet by wrapping wire around a core (nail) and 
attaching the ends of the wire to a battery. Use a compass to 
determine the magnetic effect. What happens when the flow of 
electricity is reversed? (P.EN.04.52, S.IP.04.13, S.IP.04.13, S.RS.04.12, 
S.RS.04.13) 
•Test the strength of the electromagnet by using paper clips. How 

about kinds of fuel that are used to heat 
buildings. 
S.IA.04.12 Share ideas about heat, 
electricity and magnetism through 
purposeful conversation in collaborative 
groups. 
S.IA.04.13 Communicate and present 
findings of investigations that describe the 
strength of magnets and their uses. 
S.IA.04.14 Develop research strategies and 
skills for information gathering and 
problem solving about heat energy, 
electricity sources, global climate changes 
and uses of electromagnets. 
S.IA.04.15 Compare and contrast sets of 
data from multiple trials of an 
investigation on magnets and their 
strengths to explain reasons for 
differences. 
Reflection and Social Implications 
S.RS.04.11 Demonstrate similarities and 
differences in uses of heat, electricity and 
magnetism through various illustrations, 
performances or activities. 
S.RS.04.14 Use data/samples as evidence 
to separate fact from opinion about 
electricity and magnetism. 
S.RS.04.15 Use evidence when 
communicating, comparing and 
contrasting the types of heat uses of 
electricity and uses of magnetism. 
S.RS.04.16 Identify technology used in 
everyday life to measure temperatures. 
S.RS.04.17 Identify current problems 
about heat and electricity sources that 
may be solved through the use of 
technology. 
S.RS.04.19 Describe how people such as 
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can the strength of the electromagnet be increased? Does the 
number of coils around the core affect the strength of the 
electromagnet? Make a data chart. Communicate the findings of 
your group to the class. (P.EN.04.52, S.IP.04.13, S.IP.04.13, S.RS.04.12, 
S.RS.04.13) 
•Students design an investigation to test the electrical conductivity 
of common materials. They build a circuit tester with three pieces of 
wires (battery, wire, light bulb, wire, test object, wire to battery). 
Test objects such as aluminum, cork, penny, plastic, cloth, eraser, 
rubber band, salt and pencil. Make a chart with a prediction for each 
object. Test and classify each object as a good conductor or poor 
conductor. Students record their findings on charts. In collaborative 
groups, students share ideas and communicate findings. Using 
class data, as multiple trials, they generate explanations for 
similarities and differences in their investigations. Groups create an 
exhibit, diagram, or graphic organizer to present their findings about 
good and poor conductors. (P.PM.04.53, S.IP.04.11, S.IP.04.16, 
S.IA.04.11, S.IA.04.12, S.IA.04.13, S.IA.04.14, S.RS.04.11, S.RS.04.14, 
S.RS.04.15) 
•Students touch a series of objects on a table (wood, cloth, paper, 
metal, and plastic). Rank the materials from coolest to warmest. A 
thermometer is placed on each material with the bulb touching the 
surface of the material. Leave the thermometers in place for two 
minutes and then note the temperatures. Rank the materials again, 
but this time according to their actual readings. What conclusion 
about the conductivity of these materials can be drawn? Note: all 
materials will be at room temperature. (P.PM.04.53, S.IP.04.11, 
S.IP.04.16, S.IA.04.11, S.IA.04.12, S.IA.04.13, S.IA.04.14, S.RS.04.11, 
S.RS.04.14, S.RS.04.15) 

Michael Faraday, Thomas Edison, and 
Enrico Fermi have contributed to science 
throughout history and across cultures. 

RESOURCES: VOCABULARY: 
All About Electricity by Melvin Berger, 1995  

Electricity by Steve Parker and Laura Buller, 2005 
Electricity and Magnetism by Peter Adamczyk and Paul-
Francis Law, 1994 

HEAT ELECTRICITY ENERGY EVIDENT TEMPERATURE THERMOMETER CELSIUS FAHRENHEIT INCREASE 

DECREASE SUBSTANCE ELECTRIC CURRENT FRICTION SIMPLE CIRCUIT OPEN CIRCUIT CLOSED CIRCUIT 

BATTERY WIRE BULB POWER SOURCE ENERGY TRANSFER CONDUCTOR COMPASS MAGNET MAGNETIC 

FIELD MAGNETIC POLES LINES OF FORCE IRON FILINGS ATTRACT REPEL GENERATOR DEVICE APPLIANCE 

ESSENTIAL QUESTIONS: EXPERIMENT/NEXT GENERATION SCIENCE STANDARD: 
What objects are good and bad conductors of electricity?  
What objects are good and bad conductors of heat?  
 

 Students who demonstrate understanding can: 
4-PS3-1. Use evidence to construct an explanation relating the speed of an object to the 
energy of that object. [Assessment Boundary: Assessment does not include quantitative 
measures of changes in the speed of an object or on any precise or quantitative definition of 
energy. 
4-PS3-2. Make observations to provide evidence that energy can be transferred from place to 
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place by sound, light, heat, and electric currents. [Assessment Boundary: Assessment does not 
include quantitative measurements of energy.] 
4-PS3-3. Ask questions and predict outcomes about the changes in energy that occur when 
objects collide. [Clarification Statement: Emphasis is on the change in the energy due to the 
change in speed, not on the forces, as objects interact.] [Assessment Boundary: Assessment 
does not include quantitative measurements of energy.] 
4-PS3-4. Apply scientific ideas to design, test, and refine a device that converts energy from 
one form to another.* [Clarification Statement: Examples of devices could include electric 
circuits that convert electrical energy into motion energy of a vehicle, light, or sound; and, a 
passive solar heater that converts light into heat. Examples of constraints could include the 
materials, cost, or time to design the device.] [Assessment Boundary: Devices should be 
limited to those that convert motion energy to electric energy or use stored energy to cause 
motion or produce light or sound.] 

4-ESS3-1. Obtain and combine information to describe that energy and fuels are derived from 
natural resources and their uses affect the environment. [Clarification Statement: Examples of 
renewable energy resources could include wind energy, water behind dams, and sunlight; non-
renewable energy resources are fossil fuels and fissile materials. Examples of environmental 
effects could include loss of habitat due to dams, loss of habitat due to surface mining, and air 
pollution from burning of fossil fuels.] 
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GRADE:  SUBJECT:  STRAND:  TRG Science Pacing Guide::  
CODE: 

P.PM.E.3 

P.PM.04.33 

P.PM.04.34 
 
Embedded: 

S.IA.04.11 

S.IA.04.13 

Michigan Standard 
Statement – P.PM.E.3 Magnets – Magnets can repel or attract other magnets. Magnets can also attract certain magnetic objects at 
a distance. 
 
GLCE 
P.PM.04.33 Demonstrate magnetic field by observing the patterns formed with iron filings using a variety of magnets. 
P.PM.04.34 Demonstrate that magnetic objects are affected by the strength of the magnet and the distance from the magnet. 

Unpacked Standard:  
Develop an understanding that all matter has observable attributes with physical and chemical properties that are described, measured, and 
compared. Understand that states of matter exist as solid, liquid, or gas; and have physical and chemical properties. Understand all matter is 
composed of combinations of elements, which are organized by common attributes and characteristics on the Periodic Table. Understand 
that substances can be classified as mixtures or compounds and according to their physical and chemical properties. 

Board Objective:  
•I can demonstrate magnetic fields using iron filings.  
•I can demonstrate that magnetic forces are affected by the strength of the magnet and distance from the magnet. 

ASSESSMENTS:  LEARNING OUTCOMES  STRATEGIES 

P.PM.04.33  Assessment Clarifications 
1. When iron filings are sprinkled around a 
magnet, they demonstrate the shape of the 
magnetic field. 
2. The magnetic lines of force can be seen 
between two unlike poles and two like 
poles. 
 
P.PM.04.34 Assessment Clarifications 
1. The stronger a magnet, the more 
magnetic objects (paper clips, nails) can be 
attracted to the magnet. 
2. The closer an object is to a magnet the 
stronger the attraction. The farther a 
magnetic object is from a magnet the 
weaker the attraction. 
 
Formative Assessment Examples  

P.PM.04.33 Instructional Clarifications 
1. Demonstrate is to show through manipulation of materials, 
drawings, and written and verbal explanations of magnetic field 
patterns made by iron filings using magnets. 
2. Magnetism is the force of attraction or repulsion by magnets as 
well as the force of attraction between magnets and magnetic 
materials. 
3. When iron filings are sprinkled around a magnet, they 
demonstrate the shape of the magnetic field. Demonstrations on a 
flat surface do not fully show the three-dimensional magnetic field. 
4. Each end of a magnet is called a magnetic pole. Every magnet has 
two poles – north and south. The opposite poles will attract and like 
poles will repel. 
5. The magnetic lines of force can be seen between two unlike poles 
and two like poles. 
6. A common misconception is that the size of the magnet 
determines its strength. 
7. A common misconception is that all metals are attracted to 

Inquiry Processes 
S.IP.04.11 Make purposeful observations 
of heat, electricity and magnetism. 
S.IP.04.12 Generate questions based on 
observation of heat, electricity and 
magnetism. 
S.IP.04.13 Plan and conduct simple and 
fair investigations to compare and 
contrast heat, electricity and magnetism. 
S.IP.04.14 Manipulate simple tools (for 
example, thermometer, stop watch/timer) 
to measure temperature. 
S.IP.04.15 Make accurate measurements 
with appropriate units (degrees, Celsius, 
Fahrenheit, minutes, seconds) in. 
S.IP.04.16 Construct simple charts and 
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•Make a chart comparing the number of 
clips picked up by a magnet. 
(P.PM.04.34)  
•Record results and share findings of a 
simple investigation exploring the strength 
and distance of magnets. Draw conclusions 
based on evidence. 
(P.PM.04.34)  
 
Summative Assessment Examples  
•Draw a diagram of the magnetic effects of 
two magnets. Diagrams should show like 
and opposite poles and arrows to indicate 
how the magnets move toward or away 
from each other. (P.PM.04.34)  
•Draw a picture showing the magnetic field 
on bar magnets. (P.PM.04.33)  
•Design a simple investigation that 
demonstrates the effect of magnets on 
materials that are attracted to a magnet. 
(P.PM.04.34)  
•Create a game using magnets. (P.PM.04.34) 
 
 

magnets.  
8. A common misconception is that all silver-colored items are 
attracted to a magnet.  
9. A common misconception is that only magnets can produce 
magnetic fields. 
10.A common misconception is that a magnetic field is a two-
dimensional pattern of lines surrounding a magnet, not a three-
dimensional field or force. 
 
P.PM.04.34 Instructional Clarifications 
1. Demonstrate means to show through manipulation of materials, 
drawings, and written and verbal explanations that magnetic objects 
are affected by the strength and distance from the magnet. 
2. Some magnets have a stronger magnetic field than others. 
3. The stronger a magnet, the more magnetic objects (paper clips, 
nails) can be attracted to the magnet. 
4. The closer an object is to a magnet the stronger the attraction. 
The farther a magnetic object is from a magnet the weaker the 
attraction. 

graphs from data information collected 
about fuel types. 
Inquiry Analysis and Communication 
S.IA.04.11 Summarize information from 
charts and graphs to answer questions 
about kinds of fuel that are used to heat 
buildings. 
S.IA.04.12 Share ideas about heat, 
electricity and magnetism through 
purposeful conversation in collaborative 
groups. 
S.IA.04.13 Communicate and present 
findings of investigations that describe the 
strength of magnets and their uses. 
S.IA.04.14 Develop research strategies and 
skills for information gathering and 
problem solving about heat energy, 
electricity sources, global climate changes 
and uses of electromagnets. 
S.IA.04.15 Compare and contrast sets of 
data from multiple trials of an 
investigation on magnets and their 
strengths to explain reasons for 
differences. 
Reflection and Social Implications 
S.RS.04.11 Demonstrate similarities and 
differences in uses of heat, electricity and 
magnetism through various illustrations, 
performances or activities. 
S.RS.04.14 Use data/samples as evidence 
to separate fact from opinion about 
electricity and magnetism. 
S.RS.04.15 Use evidence when 
communicating, comparing and 
contrasting the types of heat uses of 
electricity and uses of magnetism. 
S.RS.04.16 Identify technology used in 
everyday life to measure temperatures. 
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S.RS.04.17 Identify current problems 
about heat and electricity sources that 
may be solved through the use of 
technology. 
S.RS.04.19 Describe how people such as 
Michael Faraday, Thomas Edison, and 
Enrico Fermi have contributed to science 
throughout history and across cultures. 

RESOURCES: VOCABULARY: 
Janice Van Cleave’s Magnets by Janice VanCleave, 1993.  
Opposites Attract: Magnets by Steve Parker, 2005  
The Science of Electricity and Magnetism by Steve Parker, 

2005. 

HEAT ELECTRICITY ENERGY EVIDENT TEMPERATURE THERMOMETER CELSIUS FAHRENHEIT INCREASE 

DECREASE SUBSTANCE ELECTRIC CURRENT FRICTION SIMPLE CIRCUIT OPEN CIRCUIT CLOSED CIRCUIT 

BATTERY WIRE BULB POWER SOURCE ENERGY TRANSFER CONDUCTOR COMPASS MAGNET MAGNETIC 

FIELD MAGNETIC POLES LINES OF FORCE IRON FILINGS ATTRACT REPEL GENERATOR DEVICE APPLIANCE 

ESSENTIAL QUESTIONS: EXPERIMENT/NEXT GENERATION SCIENCE STANDARD: 
What are properties of magnetism?   
What can be used to observe magnetic field lines? 
How are magnetic objects affected by the strength of the magnet and 
the distance the object is from the magnet? 
 

•Give students a bag of objects. Sort them as attracted to or not attracted to a magnet. Test 
the items and record findings on a chart. 
•Create a magnet by stroking an iron or steel nail with a magnet. Explore how the number of 
strokes affects the strength of the magnet. 
•Play a game to reinforce the concept that opposite poles attract. Using tape, students mark 
their hands with N and S. Mark the ends of paper tube or baton with N and S. Form teams. 
Each team will have a baton. Each team passes the baton down the line and back up the line 
as quickly as possible but grab it only using the opposite pole hand. After completing the game 

several times, have students predict what would happen if the baton were grabbed with the 
same pole hand. 
 
3-PS2-3. Ask questions to determine cause and effect relationships of electric or magnetic 
interactions between two objects not in contact with each other. [Clarification Statement: 
Examples of an electric force could include the force on hair from an electrically charged 
balloon and the electrical forces between a charged rod and pieces of paper; examples of a 
magnetic force could include the force between two permanent magnets, the force between 
an electromagnet and steel paperclips, and the force exerted by one magnet versus the force 
exerted by two magnets. Examples of cause and effect relationships could include how the 
distance between objects affects strength of the force and how the orientation of magnets 
affects the direction of the magnetic force.] [Assessment Boundary: Assessment is limited to 
forces produced by objects that can be manipulated by students, and electrical interactions are 
limited to static electricity.] 
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GRADE:  SUBJECT: STRAND:  TRG Science Pacing Guide::  
CODE: 
 

P.PM 

P.CM 
 
Embedded:  

S.IA.04.14 

Background – 
Develop an understanding that all matter has observable attributes with physical and chemical properties that are described, measured, and 
compared. Understand that states of matter exist as solid, liquid, or gas; and have physical and chemical properties. Understand all matter is 
composed of combinations of elements, which are organized by common attributes and characteristics on the Periodic Table. Understand 
that substances can be classified as mixtures or compounds and according to their physical and chemical properties. 
 
• All objects have physical properties that can be measured.  
• Matter exists in different states.  
• Matter can change from one state to another by heating and cooling. 

State Assessable Vocabulary: 
weight spring scale grams kilograms balance volume liter (L) milliliter (mL) matter states of matter solid liquid gas definite (as related to 
shape) compare contrast mass 

Objectives 
• I can measure the weight and mass of objects.  
• I can measure the volume of liquids.  
• I can explain the similarities and differences among solids, liquids, and gases.  
• I can explain how matter can change from one state to another by heating and cooling. 

ASSESSMENTS:  CONCEPT NOTES:  STRATEGIES 

Formative Assessment Examples  
• Check the results of the weight, 
mass, and volume measurements. 
(P.PM.0416, P.PM.04.17)  
• Use student investigations and 
science journals to assess ability to 
describe properties of matter and 
changes of state. (P.PM.04.23, 
P.CM.04.11)  
• Observe students during 
investigations, ask questions to 
probe student understanding of 
states of matter while observing 
cooperative groups. 
(P.PM.04.23, P.CM.04.11)  
• Use student investigations to 
assess their ability to ask questions 
based on observations of 
properties of matter. (P.PM.04.23, 
P.CM.04.11)  

Explain and Define 
• Students present their findings from their investigations and 
compare data from similar investigations. (S.IA.04.11, S.IA.04.12, 
S.IA.04.13, S.RS.04.11) 
• Students create definitions of solids, liquids, and gases by the 
properties that they have observed and measured. (P.PM.04.16, 
P.PM.04.17, P.PM.04.23) 
Elaborate and Apply 
• Students compare different liquids and find new properties. What 
makes them all a liquid even if they are different types of liquids such 
as dish soap, syrup, water, etc? Use cylinders and measuring cups with 
metric units to measure volumes. (P.PM.04.16, P.PM.04.17, 
P.PM.04.23, S.IP.04.14, S.IP.04.15) 
• Distribute new tea candles on a metal pie pan to students in 
cooperative groups. Each group creates a 3-column chart that is 
labeled, before/during/after. Give safety precautions about open 
flame before lighting the tea candles and specific directions about how 
to observe a burning candle without putting it out or causing injury. 
After students have had adequate time to record observations on the 
before portion of the chart, light the candles. Give students 

Engage and Explore 
• Students have many different experiences 
finding the weight, mass, and volume of 
various objects. When using balances, it is 
best to find the mass of an object three times 
and find the median, as there will often be 
discrepancies. (P.PM.04.16, P.PM.04.17, 
S.IP.04.14, S.IP.04.15) 
• Students look around the room and 
categorize objects by solid, liquid, and gas. In 
cooperative groups students share their lists 
to see if they agree on the placement of 
things. (P.PM.04.16, S.IP.04.11)) 
• In a whole group discussion share their 
ideas and then add to the list other things 
they can think of outside of the classroom 
setting. If students disagree about the 
placement of something, have them give 
support or reasoning for their ideas. Students 
design activities or investigations that use 
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Summative Assessment Examples 
• Students will find the weight, 
mass, and volume of objects not 
yet measured. (P.PM.0416, 
P.PM.04.17)  
• Create a concept map that shows 
properties and states of matter. 
(P.PM.0416, P.PM.04.17, 
P.PM.04.23, P.CM.04.11) 

approximately 5 minutes to make silent, recorded observations about 
the candle while it is burning. Instruct students on how to gently blow 
out the candles and make observations for the next few minutes on 
the candle after the flame is extinguished. (P.PM.04.23, P.CM.04.11, 
S.IP.04.11, S.IP.04.12, S.IP.04.13, S.IP.04.16, S.IA.04.11, S.IA.04.12, 
S.IA.04.13, S.IA.04.14, S.IA.04.15, S.RS.04.11, S.RS.04.14, S.RS.04.15) 
• Make ice cream in a zip bag (liquid mixture) inside another zip bag 
(with ice and rock salt) to show change of state from liquid to solid. 
Students have an opportunity to use thermometers to measure 
temperature of the ice cream before and after, as well as the ice 
before and after. (P .CM.04.11) 
• Place water in a variety of containers that have different sized 
openings. Leave the open containers out in the classroom to observe 
what happens over time. (P.CM.04.11, S.IP.04.16) 
• In the winter months, use snow to build a snow person or object and 
record size and properties. Record temperature of the air and the 
snow object each day. Predict how long it will take to melt completely. 
(P.CM.04.11, S.IP.04.16) 
• Demonstrate how gases are easily compressed by opening a soda 
can or bottle and having students describe the sound of the escaping 
gas. (P .PM.E.2) 
• Have students explore how gases are compressed into canisters for a 
variety of uses. (P.PM.E.2) 
• Compare and contrast the ability of solids, liquids, and gases to be 
compressed. (P.PM.E.2) 

everyday materials to try to provide evidence 
their ideas. For example, students design an 
investigation to find evidence that air is or is 
not matter, they can use balloons, balls, zip-
type bags, balances, etc., to prove that air 
does have mass and takes up space. 
(P.PM.04.16, P.PM.04.23, S.IP.04.11, 
S.IP.04.12, S.IP.04.13, S.IP.04.14, S.IP.04.15, 
S.IA.04.12, S.IA.04.13, S.IA.04.14, S.RS.04.14) 
• Set up a variety of the activities or 
investigations that students have generated 
and have them work in cooperative groups to 
test their ideas. Students revisit their lists to 
see if they need to make adjustments in any 
of the items they have included. Most of the 
discrepancies will involve whether or not 
gases or very small things are matter. For 
example, students may not agree on whether 
a piece of paper is matter. A student comes 
up and holds out a hand. Lay one sheet of 
paper on his/her hand, and then keep adding 
more paper. Even though one sheet of paper 
doesn’t seem to have mass to fourth graders, 
many sheets of paper do! If it had no mass 
you could stack paper all day, and they 
wouldn’t feel it. (P.PM.04.16, P.PM.04.23, 
S.IP.04.11, S.IP.04.12, S.IP.04.13, S.IP.04.14, 
S.IP.04.15, S.IA.04.12, S.IA.04.13, S.IA.04.14, 
S.RS.04.11, S.RS.04.14, S.RS.04.15) 

ENRICHMENT INTERVENTION 

• Have students look at solids that don’t seem like solids and liquids 
that don’t seem like liquids. Some materials like Slime, Goo Yuck, Silly 
Putty, and gelatin are a few that could be explored. 
• Students can plan additional investigations to answer questions that 
come up during the unit. 
• Research glass to see if it is a solid or a liquid.  
• Is it possible for matter to change from a solid directly to a gas? 

• PROVIDE STUDENTS WITH A SET OF BALLS THAT ARE DIFFERENT SIZES AND COMPOSITIONS. FIRST 

HAVE STUDENTS PUT THE BALLS IN ORDER FROM LIGHTEST TO HEAVIEST. NEXT, USE SCALES AND/OR 

BALANCES TO FIND THE ACTUAL WEIGHT AND/OR MASS. 
• MATCH GAME: HAVE A SET OF CARDS WITH DIFFERENT OBJECTS WRITTEN ON THEM. MAKE A 

LARGE CHART WITH THE WORDS “SOLID”, “LIQUID”, AND “GAS” AT THE TOP. STUDENTS SORT THE 

CARDS AND PUT THEM IN THE CORRECT COLUMN. 
• BRAINSTORM A CLASS LIST OF EXAMPLES OF GASES CHANGING TO LIQUIDS AND LIQUIDS CHANGING 
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What is an example and what is the process called? TO GASES, AND EXAMPLES OF LIQUIDS CHANGING TO SOLIDS AND SOLIDS CHANGING TO LIQUIDS. 

• MAKE FINGER GELATIN. STUDENTS MEASURE THE INGREDIENTS USING METRIC MEASURES AND 

EXPLAIN CHANGES IN STATES OF MATTER. 

LITERACY INTEGRATION: REAL WORLD CONTEXT: 
• Eyewitness Matter by C. Cooper, 1999  
• What’s the World Made Of? All About Solids, Liquids, and Gases by 
Zoehfield and Meisel, 1998  
• It’s Science! Solid, Liquid, or Gas? By Sally Hewitt, 1998 

Classifying and measurement are everyday skills. Weight and volume 
are common measurements for students at this age. Students 

recognize the volume of liquids from beverage containers, baking and 
cooking measurements, paint, liquid soaps and detergents. They 
recognize the measurement of weight from their own measurements 

and when moving and lifting objects. 
 
Making fudge is an example of watching a change in state of matter. 

The fudge mixture begins as different solids that are melted to a liquid 
then stirred and cooled to become a solid again. Baking and cooking 
activities demonstrate how changes in temperature produce changes 

in states of matter. Baking and cooking involves making mixtures from 
solids and liquids and sometimes creating a chemical change for a final 

product. 
 
The weather provides the opportunity for observations in changes in 

states through temperature changes and precipitation. Storms may 
produce rain and hail due to the difference in the temperature on the 
ground and up in the air at cloud level. Winter weather can bring a 

wintry mix that ranges from rain to ice to snow as the temperature 
decreases. 
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GRADE:  SUBJECT:  STRAND:  TRG Science Pacing Guide::  
CODE: 
 

P.PM.E.1 

P.PM.04.16 

P.PM.04.17 

Michigan Standard: 

Content Statement – P.PM.E.1 Physical Properties - All objects and substances have physical properties that can be 

measured. 

 

GLCE 

P.PM.04.16 Measure the weight (spring scale) and mass (balances) in grams or kilograms of objects. 

P.PM.04.17 Measure the volume of liquids in milliliters and liters. 
Unpacked Standard:  
Develop an understanding that all matter has observable attributes with physical and chemical properties that are described, measured, 
and compared. Understand that states of matter exist as solid, liquid, or gas; and have physical and chemical properties. Understand all 
matter is composed of combinations of elements, which are organized by common attributes and characteristics on the Periodic Table. 
Understand that substances can be classified as mixtures or compounds and according to their physical and chemical properties. 

Board Objective:  
• I can measure the weight and mass of objects.  
• I can measure the volume of liquids.  
• I can explain the similarities and differences among solids, liquids, and gases.  
• I can explain how matter can change from one state to another by heating and cooling. 

ASSESSMENTS:  LEARNING OUTCOMES  STRATEGIES 

P.PM.04.16: Assessment Clarifications 
1. Weight is measured using a spring scale. 
The metric unit of measure is grams or 
kilograms. 
2. Mass is measured using a balance. The 
metric unit of measure of mass is also grams 
or kilograms. 
 
P.PM.04.17: Assessment Clarifications 

1. Liquid is measured in terms of volume. The 

metric units of measure for liquid volume are 

milliliter and liter. 

2. The tools used to measure the volume of 

liquid are a graduated cylinder or a measuring 

cup. 

 

Formative Assessment Examples  
• Check the results of the weight, mass, 
and volume measurements. 
(P.PM.0416, P.PM.04.17)  
• Use student investigations and science 

P.PM.04.16: Instructional Clarifications 
1. Measure means to determine the dimensions, quantity, or 
capacity of the weight and mass of objects. 
2. Mass is defined as the amount of matter in an object. Weight is 
the force on an object due to gravity. 
3. Weight is measured using a spring scale. The metric unit of 
measure is grams or kilograms. This is not to be confused with 
measuring force in Newtons using the spring scale. 
4. Mass is measured using a balance. The metric unit of measure 
of mass is also grams or kilograms. 
5. Fourth graders should be able to use simple measurement 
devices to make simple measurements for weight and mass. 
 
P.PM.04.17 Instructional Clarifications 
1. Measure means to determine the dimensions, quantity, or 
capacity of volume of liquids in milliliters and liters. 
2. Liquid is measured in terms of volume. Volume is how much 
space matter takes up. The metric units of measure for liquid 
volume are milliliter and liter. 

Inquiry Process 
S.IP.04.11 Make purposeful observations 
concerning properties and changes in 
matter. 
S.IP.04.12 Generate questions based on 
observations to understand properties 
and changes in matter. 
S.IP.04.13 Plan and conduct simple and 
fair investigations of properties and 
changes in matter. 
S.IP.04.14 Use metric measurement 
devices in an investigation of properties 
and changes in matter. 
S.IP.04.15 Make accurate measurements 
with appropriate units for the 
measurement tool. 
S.IP.04.16 Construct charts and graphs 
from data and observations dealing with 
properties and changes in matter. 
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journals to assess ability to describe 
properties of matter and changes of state. 
(P.PM.04.23, P.CM.04.11)  
• Observe students during investigations, 
ask questions to probe student 
understanding of states of matter while 
observing cooperative groups. 
(P.PM.04.23, P.CM.04.11)  
• Use student investigations to assess their 
ability to ask questions based on 
observations of properties of matter. 
(P.PM.04.23, P.CM.04.11)  
 
Summative Assessment Examples • 
Students will find the weight, mass, and 
volume of objects not yet measured. 
(P.PM.0416, P.PM.04.17)  
• Create a concept map that shows 
properties and states of matter. 
(P.PM.0416, P.PM.04.17, P.PM.04.23, 
P.CM.04.11) 

3. The tools used to measure the volume of liquid are a graduated 
cylinder or a measuring cup. 
 
Engage and Explore 
• Students have many different experiences finding the weight, 
mass, and volume of various objects. When using balances, it is 
best to find the mass of an object three times and find the median, 
as there will often be discrepancies. (P.PM.04.16, P.PM.04.17, 
S.IP.04.14, S.IP.04.15) 
• Students look around the room and categorize objects by solid, 
liquid, and gas. In cooperative groups students share their lists to 
see if they agree on the placement of things. (P.PM.04.16, 
S.IP.04.11)) 
• In a whole group discussion share their ideas and then add to the 
list other things they can think of outside of the classroom setting. 
If students disagree about the placement of something, have them 
give support or reasoning for their ideas. Students design activities 
or investigations that use everyday materials to try to provide 
evidence their ideas. For example, students design an investigation 
to find evidence that air is or is not matter, they can use balloons, 
balls, zip-type bags, balances, etc., to prove that air does have 
mass and takes up space. (P.PM.04.16, P.PM.04.23, S.IP.04.11, 
S.IP.04.12, S.IP.04.13, S.IP.04.14, S.IP.04.15, S.IA.04.12, S.IA.04.13, 
S.IA.04.14, S.RS.04.14) 
• Set up a variety of the activities or investigations that students 
have generated and have them work in cooperative groups to test 
their ideas. Students revisit their lists to see if they need to make 
adjustments in any of the items they have included. Most of the 
discrepancies will involve whether or not gases or very small things 
are matter. For example, students may not agree on whether a 
piece of paper is matter. A student comes up and holds out a 
hand. Lay one sheet of paper on his/her hand, and then keep 
adding more paper. Even though one sheet of paper doesn’t seem 
to have mass to fourth graders, many sheets of paper do! If it had 
no mass you could stack paper all day, and they wouldn’t feel it. 
(P.PM.04.16, P.PM.04.23, S.IP.04.11, S.IP.04.12, S.IP.04.13, 
S.IP.04.14, S.IP.04.15, S.IA.04.12, S.IA.04.13, S.IA.04.14, S.RS.04.11, 
S.RS.04.14, S.RS.04.15) 

Inquiry Analysis and Communication 
S.IA.04.11 Summarize information from 
data tables and graphs to answer scientific 
questions on properties and changes in 
matter. 
S.IA.04.12 Share ideas through discussion 
in collaborative groups about properties 
and changes in matter. 
S.IA.04.13 Communicate and present 
findings of observations and investigations 
about properties and changes in matter 
using evidence. 
Reflection and Social Implications 
S.RS.04.11 Use data/samples as evidence 
to separate fact from opinion regarding 
properties and changes in matter. 
S.RS.04.12 Use evidence in making 
scientific decisions about properties and 
changes in matter. 
S.RS.04.13 Demonstrate scientific 
concepts concerning properties and 
changes in matter through various 
illustrations, performances, models, 
exhibits, and activities. 
S.RS.04.14 Identify technology associated 
with properties and changes in matter . 
S.RS.04.15 Use evidence when 
communicating about the properties and 
changes in matter. 
S.RS.04.16 Design solutions to problems 
on energy and changes in matter using 
technology. 
S.RS.04.17 Describe how people have 
contributed to society through the 
discovery and research into properties and 
changes in matter. 
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RESOURCES: VOCABULARY: 
• Eyewitness Matter by C. Cooper, 1999  
• What’s the World Made Of? All About Solids, Liquids, and Gases by 
Zoehfield and Meisel, 1998  
• It’s Science! Solid, Liquid, or Gas? By Sally Hewitt, 1998 

WEIGHT SPRING SCALE GRAMS KILOGRAMS BALANCE VOLUME LITER (L) MILLILITER (ML) MATTER 

STATES OF MATTER SOLID LIQUID GAS DEFINITE (AS RELATED TO SHAPE) COMPARE CONTRAST MASS 

ESSENTIAL QUESTIONS: EXPERIMENT/NEXT GENERATION SCIENCE STANDARD: 
How does matter change states? 
When matter changes to a gas, does it disappear? 
When matter changes from a solid to a liquid, does it get bigger? 
Can matter be created? 
Can matter be destroyed? 

5-PS1-3. MAKE OBSERVATIONS AND MEASUREMENTS TO IDENTIFY MATERIALS BASED ON THEIR 

PROPERTIES. [CLARIFICATION STATEMENT: EXAMPLES OF MATERIALS TO BE IDENTIFIED COULD 

INCLUDE BAKING SODA AND OTHER POWDERS, METALS, MINERALS, AND LIQUIDS. EXAMPLES OF 

PROPERTIES COULD INCLUDE COLOR, HARDNESS, REFLECTIVITY, ELECTRICAL CONDUCTIVITY, 
THERMAL CONDUCTIVITY, RESPONSE TO MAGNETIC FORCES, AND SOLUBILITY; DENSITY IS NOT 

INTENDED AS AN IDENTIFIABLE PROPERTY.] [SSMENT BOUNDARY: ASSESSMENT DOES NOT INCLUDE 

DENSITY OR DISTINGUISHING MASS AND WEIGHT.] 
 
• PROVIDE STUDENTS WITH A SET OF BALLS THAT ARE DIFFERENT SIZES AND COMPOSITIONS. FIRST 

HAVE STUDENTS PUT THE BALLS IN ORDER FROM LIGHTEST TO HEAVIEST. NEXT, USE SCALES AND/OR 

BALANCES TO FIND THE ACTUAL WEIGHT AND/OR MASS. 
• MATCH GAME: HAVE A SET OF CARDS WITH DIFFERENT OBJECTS WRITTEN ON THEM. MAKE A 

LARGE CHART WITH THE WORDS “SOLID”, “LIQUID”, AND “GAS” AT THE TOP. STUDENTS SORT THE 

CARDS AND PUT THEM IN THE CORRECT COLUMN. 
• BRAINSTORM A CLASS LIST OF EXAMPLES OF GASES CHANGING TO LIQUIDS AND LIQUIDS CHANGING 

TO GASES, AND EXAMPLES OF LIQUIDS CHANGING TO SOLIDS AND SOLIDS CHANGING TO LIQUIDS. 
• MAKE FINGER GELATIN. STUDENTS MEASURE THE INGREDIENTS USING METRIC MEASURES AND 

EXPLAIN CHANGES IN STATES OF MATTER. 
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GRADE:  SUBJECT:  STRAND:  TRG Science Pacing Guide::  
CODE: 
 

P.PM.E.2 

P.PM.04.23 

 

Michigan Standard: 

P.PM.E.2 States of Matter – Matter exists in several different states: solids, liquids, and gases. Each state of matter has 

unique physical properties. Gases are easily compressed, but liquids and solids do not compress easily. Solids have their 

own particular shapes, but liquids and gases take the shape of the container. 

 

GLCE: 

P.PM.04.23 Compare and contrast the states (solid, liquid, and gas) of matter . 
Unpacked Standard:  
Develop an understanding that all matter has observable attributes with physical and chemical properties that are described, measured, 
and compared. Understand that states of matter exist as solid, liquid, or gas; and have physical and chemical properties. Understand all 
matter is composed of combinations of elements, which are organized by common attributes and characteristics on the Periodic Table. 
Understand that substances can be classified as mixtures or compounds and according to their physical and chemical properties. 

Board Objective:  
• I can measure the weight and mass of objects.  
• I can measure the volume of liquids.  
• I can explain the similarities and differences among solids, liquids, and gases.  
• I can explain how matter can change from one state to another by heating and cooling. 

ASSESSMENTS:  LEARNING OUTCOMES  STRATEGIES 

P.PM.04.23 Assessment Clarifications  

1. States of matter are the forms matter can 

take. The three most familiar forms are solid, 

liquid, and gas.  

2. Solids have a definite shape and size.  

3. Liquids have a definite size, but no definite 

shape. Liquids take the shape of a container, 

but the volume always stays the same.  

4. Gases have no definite shape or size. Gases 

will also take the shape of the container, but the 

container is always completely full (Air will 

take the shape of a basketball, football, and 

balloon.). 

 

Formative Assessment Examples  
• Check the results of the weight, mass, 
and volume measurements. 
(P.PM.0416, P.PM.04.17)  
• Use student investigations and science 
journals to assess ability to describe 
properties of matter and changes of state. 

P.PM.04.23 Instructional Clarifications 
1. Compare and contrast means to note similarities and 
differences between the states of matter. 
2. Matter is anything that has mass and takes up space.  
3. States of matter are the forms matter can take. The three most 
familiar forms are solid, liquid, and gas.  
4. Solids have a definite shape and size (volume).  
5. Liquids have a definite size (volume), but no definite shape. 
Liquids take the shape of a container, but the volume always stays 
the same. A liter of milk cannot fit into a half-liter bottle.  
6. Gases have no definite shape or size (volume). Gases will also 
take the shape of the container, but the container is always 
completely full. Air will take the shape of a basketball, football, 
balloon, etc.  
7. Compress is to press or squeeze together, to reduce the volume 
by pressure. Solids and liquids are not easily compressed. Gases 
are easily compressed, reducing the volume of the gas. 
8. A common misconception is gases are not matter because they 
are invisible. 

Inquiry Process 
S.IP.04.11 Make purposeful observations 
concerning properties and changes in 
matter. 
S.IP.04.12 Generate questions based on 
observations to understand properties 
and changes in matter. 
S.IP.04.13 Plan and conduct simple and 
fair investigations of properties and 
changes in matter. 
S.IP.04.14 Use metric measurement 
devices in an investigation of properties 
and changes in matter. 
S.IP.04.15 Make accurate measurements 
with appropriate units for the 
measurement tool. 
S.IP.04.16 Construct charts and graphs 
from data and observations dealing with 
properties and changes in matter. 
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(P.PM.04.23, P.CM.04.11)  
• Observe students during investigations, 
ask questions to probe student 
understanding of states of matter while 
observing cooperative groups. 
(P.PM.04.23, P.CM.04.11)  
• Use student investigations to assess their 
ability to ask questions based on 
observations of properties of matter. 
(P.PM.04.23, P.CM.04.11)  
 
Summative Assessment Examples • 
Students will find the weight, mass, and 
volume of objects not yet measured. 
(P.PM.0416, P.PM.04.17)  
• Create a concept map that shows 
properties and states of matter. 
(P.PM.0416, P.PM.04.17, P.PM.04.23, 
P.CM.04.11) 

9. A common misconception is that air and oxygen are the same 
thing.  
10.A common misconception is very tiny things are not matter 
because they don’t weigh enough.  
11.A common misconception is all liquids mix.  
12.A common misconception is light objects float and heavy ones 
will not. Larger pieces of ice will sink and a small one will float, for 
example.  
13.A common misconception is objects will float on any liquid. 
14.A common misconception is you need the sun for things to 
evaporate. 

Inquiry Analysis and Communication 
S.IA.04.11 Summarize information from 
data tables and graphs to answer scientific 
questions on properties and changes in 
matter. 
S.IA.04.12 Share ideas through discussion 
in collaborative groups about properties 
and changes in matter. 
S.IA.04.13 Communicate and present 
findings of observations and investigations 
about properties and changes in matter 
using evidence. 
Reflection and Social Implications 
S.RS.04.11 Use data/samples as evidence 
to separate fact from opinion regarding 
properties and changes in matter. 
S.RS.04.12 Use evidence in making 
scientific decisions about properties and 
changes in matter. 
S.RS.04.13 Demonstrate scientific 
concepts concerning properties and 
changes in matter through various 
illustrations, performances, models, 
exhibits, and activities. 
S.RS.04.14 Identify technology associated 
with properties and changes in matter . 
S.RS.04.15 Use evidence when 
communicating about the properties and 
changes in matter. 
S.RS.04.16 Design solutions to problems 
on energy and changes in matter using 
technology. 
S.RS.04.17 Describe how people have 
contributed to society through the 
discovery and research into properties and 
changes in matter. 

RESOURCES: VOCABULARY: 
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• Eyewitness Matter by C. Cooper, 1999  
• What’s the World Made Of? All About Solids, Liquids, and Gases by 
Zoehfield and Meisel, 1998  
• It’s Science! Solid, Liquid, or Gas? By Sally Hewitt, 1998 

WEIGHT SPRING SCALE GRAMS KILOGRAMS BALANCE VOLUME LITER (L) MILLILITER (ML) MATTER 

STATES OF MATTER SOLID LIQUID GAS DEFINITE (AS RELATED TO SHAPE) COMPARE CONTRAST MASS 

ESSENTIAL QUESTIONS: EXPERIMENT/NEXT GENERATION SCIENCE STANDARD: 
How does matter change states? 
When matter changes to a gas, does it disappear? 
When matter changes from a solid to a liquid, does it get bigger? 
Can matter be created? 
Can matter be destroyed? 

2-PS1-1. PLAN AND CONDUCT AN INVESTIGATION TO DESCRIBE AND CLASSIFY DIFFERENT KINDS OF 

MATERIALS BY THEIR OBSERVABLE PROPERTIES. [CLARIFICATION STATEMENT: OBSERVATIONS COULD 

INCLUDE COLOR, TEXTURE, HARDNESS, AND FLEXIBILITY. PATTERNS COULD INCLUDE THE SIMILAR 

PROPERTIES THAT DIFFERENT MATERIALS SHARE.] 
 
• PROVIDE STUDENTS WITH A SET OF BALLS THAT ARE DIFFERENT SIZES AND COMPOSITIONS. FIRST 

HAVE STUDENTS PUT THE BALLS IN ORDER FROM LIGHTEST TO HEAVIEST. NEXT, USE SCALES AND/OR 

BALANCES TO FIND THE ACTUAL WEIGHT AND/OR MASS. 
• MATCH GAME: HAVE A SET OF CARDS WITH DIFFERENT OBJECTS WRITTEN ON THEM. MAKE A 

LARGE CHART WITH THE WORDS “SOLID”, “LIQUID”, AND “GAS” AT THE TOP. STUDENTS SORT THE 

CARDS AND PUT THEM IN THE CORRECT COLUMN. 
• BRAINSTORM A CLASS LIST OF EXAMPLES OF GASES CHANGING TO LIQUIDS AND LIQUIDS CHANGING 

TO GASES, AND EXAMPLES OF LIQUIDS CHANGING TO SOLIDS AND SOLIDS CHANGING TO LIQUIDS. 
• MAKE FINGER GELATIN. STUDENTS MEASURE THE INGREDIENTS USING METRIC MEASURES AND 

EXPLAIN CHANGES IN STATES OF MATTER. 
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GRADE:  SUBJECT:  STRAND:  TRG Science Pacing Guide::  
CODE: 
 

P.CM.E.1 

P.CM.04.11 

Michigan Standard: 

P.CM.E.1 Changes in State – Matter can be changed from one state (solid, liquid, gas) to another and then back again. 

Heating and cooling may cause changes in state. 

 

GLCE: 

P.CM.04.11 Explain how matter can change from one state (solid, liquid, and gas) to another by heating and cooling. 
Unpacked Standard:  
 Develop an understanding of changes in the state of matter in terms of heating and cooling, and in terms of arrangement and relative 
motion of atoms and molecules. Understand the differences between physical and chemical changes. Develop an understanding of the 
conservation of mass. Develop an understanding of products and reactants in a chemical change. 

Board Objective:  
• I can measure the weight and mass of objects.  
• I can measure the volume of liquids.  
• I can explain the similarities and differences among solids, liquids, and gases.  
• I can explain how matter can change from one state to another by heating and cooling. 

ASSESSMENTS:  LEARNING OUTCOMES  STRATEGIES 

P.CM.04.11 Assessment Clarifications 

1. Heating matter will usually change it from a 

solid to a liquid or a liquid to a gas or a solid to 

a gas, such as water to water vapor, ice to 

water. 

2. Cooling matter will change it from a gas to a 

liquid or a liquid to a solid (water vapor to 

water, water to ice). 

 

Formative Assessment Examples  
• Check the results of the weight, mass, 
and volume measurements. 
(P.PM.0416, P.PM.04.17)  
• Use student investigations and science 
journals to assess ability to describe 
properties of matter and changes of state. 
(P.PM.04.23, P.CM.04.11)  
• Observe students during investigations, 
ask questions to probe student 
understanding of states of matter while 
observing cooperative groups. 
(P.PM.04.23, P.CM.04.11)  

P.CM.04.11 Instructional Clarifications 
1. Explain means to clearly describe by means of illustrations 
(drawing), demonstrations, written reports, or verbally how 
matter can change from one state to another by heating and 
cooling. 
2. Students should be able to identify matter as being the same 
even after a physical change, such as melting, freezing, or mixing. 
3. Heating matter will usually change it from a solid to a liquid or a 
liquid to a gas or a solid to a gas. 
4. Cooling matter will usually change it from a gas to a liquid or a 
liquid to a solid. 
5. Water is the most common type of matter used to show the 
three states of matter. Other types of matter that change state 
mostly go from solid to liquid and liquid to solid, such as a candy 
bar getting soft when sitting in the sun, a popsicle melting on a hot 
day, or making flavored gelatin. Anything we smell is matter in a 
gaseous state (gasoline, perfume). 
6. Changes in size and shape are not changes in states of matter. 
 
Engage and Explore 
• Students have many different experiences finding the weight, 

Inquiry Process 
S.IP.04.11 Make purposeful observations 
concerning properties and changes in 
matter. 
S.IP.04.12 Generate questions based on 
observations to understand properties 
and changes in matter. 
S.IP.04.13 Plan and conduct simple and 
fair investigations of properties and 
changes in matter. 
S.IP.04.14 Use metric measurement 
devices in an investigation of properties 
and changes in matter. 
S.IP.04.15 Make accurate measurements 
with appropriate units for the 
measurement tool. 
S.IP.04.16 Construct charts and graphs 
from data and observations dealing with 
properties and changes in matter. 
Inquiry Analysis and Communication 
S.IA.04.11 Summarize information from 



 

4.Science.TRG.1.2 

36 
• Use student investigations to assess their 
ability to ask questions based on 
observations of properties of matter. 
(P.PM.04.23, P.CM.04.11)  
 
Summative Assessment Examples • 
Students will find the weight, mass, and 
volume of objects not yet measured. 
(P.PM.0416, P.PM.04.17)  
• Create a concept map that shows 
properties and states of matter. 
(P.PM.0416, P.PM.04.17, P.PM.04.23, 
P.CM.04.11) 

mass, and volume of various objects. When using balances, it is 
best to find the mass of an object three times and find the median, 
as there will often be discrepancies. (P.PM.04.16, P.PM.04.17, 
S.IP.04.14, S.IP.04.15) 
• Students look around the room and categorize objects by solid, 
liquid, and gas. In cooperative groups students share their lists to 
see if they agree on the placement of things. (P.PM.04.16, 
S.IP.04.11)) 
• In a whole group discussion share their ideas and then add to the 
list other things they can think of outside of the classroom setting. 
If students disagree about the placement of something, have them 
give support or reasoning for their ideas. Students design activities 
or investigations that use everyday materials to try to provide 
evidence their ideas. For example, students design an investigation 
to find evidence that air is or is not matter, they can use balloons, 
balls, zip-type bags, balances, etc., to prove that air does have 
mass and takes up space. (P.PM.04.16, P.PM.04.23, S.IP.04.11, 
S.IP.04.12, S.IP.04.13, S.IP.04.14, S.IP.04.15, S.IA.04.12, S.IA.04.13, 
S.IA.04.14, S.RS.04.14) 
• Set up a variety of the activities or investigations that students 
have generated and have them work in cooperative groups to test 
their ideas. Students revisit their lists to see if they need to make 
adjustments in any of the items they have included. Most of the 
discrepancies will involve whether or not gases or very small things 
are matter. For example, students may not agree on whether a 
piece of paper is matter. A student comes up and holds out a 
hand. Lay one sheet of paper on his/her hand, and then keep 
adding more paper. Even though one sheet of paper doesn’t seem 
to have mass to fourth graders, many sheets of paper do! If it had 
no mass you could stack paper all day, and they wouldn’t feel it. 
(P.PM.04.16, P.PM.04.23, S.IP.04.11, S.IP.04.12, S.IP.04.13, 
S.IP.04.14, S.IP.04.15, S.IA.04.12, S.IA.04.13, S.IA.04.14, S.RS.04.11, 
S.RS.04.14, S.RS.04.15) 

data tables and graphs to answer scientific 
questions on properties and changes in 
matter. 
S.IA.04.12 Share ideas through discussion 
in collaborative groups about properties 
and changes in matter. 
S.IA.04.13 Communicate and present 
findings of observations and investigations 
about properties and changes in matter 
using evidence. 
Reflection and Social Implications 
S.RS.04.11 Use data/samples as evidence 
to separate fact from opinion regarding 
properties and changes in matter. 
S.RS.04.12 Use evidence in making 
scientific decisions about properties and 
changes in matter. 
S.RS.04.13 Demonstrate scientific 
concepts concerning properties and 
changes in matter through various 
illustrations, performances, models, 
exhibits, and activities. 
S.RS.04.14 Identify technology associated 
with properties and changes in matter . 
S.RS.04.15 Use evidence when 
communicating about the properties and 
changes in matter. 
S.RS.04.16 Design solutions to problems 
on energy and changes in matter using 
technology. 
S.RS.04.17 Describe how people have 
contributed to society through the 
discovery and research into properties and 
changes in matter. 

RESOURCES: VOCABULARY: 
• Eyewitness Matter by C. Cooper, 1999  
• What’s the World Made Of? All About Solids, Liquids, and Gases by 

WEIGHT SPRING SCALE GRAMS KILOGRAMS BALANCE VOLUME LITER (L) MILLILITER (ML) MATTER 

STATES OF MATTER SOLID LIQUID GAS DEFINITE (AS RELATED TO SHAPE) COMPARE CONTRAST MASS 
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Zoehfield and Meisel, 1998  
• It’s Science! Solid, Liquid, or Gas? By Sally Hewitt, 1998 

ESSENTIAL QUESTIONS: EXPERIMENT/NEXT GENERATION SCIENCE STANDARD: 
How does matter change states? 
When matter changes to a gas, does it disappear? 
When matter changes from a solid to a liquid, does it get bigger? 
 

5-PS1-2. MEASURE AND GRAPH QUANTITIES TO PROVIDE EVIDENCE THAT REGARDLESS OF THE TYPE 

OF CHANGE THAT OCCURS WHEN HEATING, COOLING, OR MIXING SUBSTANCES, THE TOTAL WEIGHT 

OF MATTER IS CONSERVED. [CLARIFICATION STATEMENT: EXAMPLES OF REACTIONS OR CHANGES 

COULD INCLUDE PHASE CHANGES, DISSOLVING, AND MIXING THAT FORM NEW SUBSTANCES.] 

[ASSESSMENT BOUNDARY: ASSESSMENT DOES NOT INCLUDE DISTINGUISHING MASS AND WEIGHT.] 
 
• PROVIDE STUDENTS WITH A SET OF BALLS THAT ARE DIFFERENT SIZES AND COMPOSITIONS. FIRST 

HAVE STUDENTS PUT THE BALLS IN ORDER FROM LIGHTEST TO HEAVIEST. NEXT, USE SCALES AND/OR 

BALANCES TO FIND THE ACTUAL WEIGHT AND/OR MASS. 
• MATCH GAME: HAVE A SET OF CARDS WITH DIFFERENT OBJECTS WRITTEN ON THEM. MAKE A 

LARGE CHART WITH THE WORDS “SOLID”, “LIQUID”, AND “GAS” AT THE TOP. STUDENTS SORT THE 

CARDS AND PUT THEM IN THE CORRECT COLUMN. 
• BRAINSTORM A CLASS LIST OF EXAMPLES OF GASES CHANGING TO LIQUIDS AND LIQUIDS CHANGING 

TO GASES, AND EXAMPLES OF LIQUIDS CHANGING TO SOLIDS AND SOLIDS CHANGING TO LIQUIDS. 
• MAKE FINGER GELATIN. STUDENTS MEASURE THE INGREDIENTS USING METRIC MEASURES AND 

EXPLAIN CHANGES IN STATES OF MATTER. 
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GRADE:  SUBJECT: STRAND:  TRG Science Pacing Guide::  
CODE: 

L.OL 

L.EV 

L.EC 

Background – 
Develop an understanding that plants and animals (including humans) have basic requirements for maintaining life which include the need for 
air, water, and a source of energy. Understand that all life forms can be classified as producers, consumers, or decomposers as they are all part 
of a global food chain where food/energy is supplied by plants which need light to produce food/energy. Develop an understanding that plants 
and animals can be classified by observable traits and physical characteristics. Understand that all living organisms are composed of cells and 
they exhibit cell growth and division. Understand that all plants and animals have a definite life cycle, body parts, and systems to perform 
specific life functions. 
 
• Plants and animals have basic requirements for maintaining life, which include the need for air, water and a source of energy (food). 
• Organisms have observable traits and physical characteristics that help them survive and reproduce in their environments. 
• Organisms are a part of a food chain or food web where food/energy is supplied by plants, which need light to produce food/energy. 
• Plants and animals can be classified by observable traits and physical characteristics. 
• Fossils provide evidence that life forms have changed over time and were influenced by changes in environmental conditions. 

State Assessable Vocabulary: 
plants animals source of energy building material requirements for life repair individual differences organisms observable features enable 
obtain coloring similarities and differences in organisms camouflage predator prey litter food chain food web producers consumers 
decomposers populations environment affect survival reproduce fossil evidence variations physical characteristics survival reproduction 
advantage location compare contrast 

Objectives 
•I can determine that plants require air, water, light, and a source of energy and building material for growth and repair. 
•I can determine that animals require air, water, light, and a source of energy and building for growth and repair. 
•I can identify individual differences in organisms of the same kind.  
•I can identify variations in physical characteristics that help individual animals survive and reproduce.  
•I can identify plants and animals as part of a food chain or food web.  
•I can explain how changes in an environment can produce a change in the food web. 

ASSESSMENTS:  CONCEPT NOTES:  STRATEGIES 

Formative Assessment Examples  

•Chart of results from an investigation 

of plants and their requirements. 

(L.OL.04.15)  

•Draw a picture of an animal and plant 

comparing their basic needs. 

(L.OL.04.15, L.OL.04.16)  

•Choose one plant or animal and write 

paragraph explaining how it is adapted 

to survive in its environment. 

(L.EV.04.21, L.EV.04.22)  

•Create a food chain and a food web 

that includes water flea, sunfish and 

heron. (L.EC.04.11)  

•Write a paragraph explaining the 

Explain and Define 
•Students identify the basic needs of plants and animals: air, water, 
light and a source of energy. Create a two-column list entitled “Needs 
of Living Things” with the subheadings: “Plants” and “Animals”. 
Students list the needs of plants and animals. 
•Students create a graphic organizer to compare and contrast the 
needs of plants and animals. 
 
Elaborate and Apply 
•In collaborative groups, students conduct a simple plant 
investigation. Each group is given four plants of the same kind. For 
each plant take away one requirement: light, water, soil and one plant 
that has all three taken away. Make a chart showing each plant and 

Engage and Explore 
•Walk around the playground. Students 
create a list of living things. (L.OL.04.15, 
L.OL.04.16, S.IP.04.11, S.IP.04.12) 
•Using a plant (real or artificial), an animal 
(real or artificial) and a book, have students 
brainstorm how the plant and animal are 
alike and the book is different. (L.OL.04.15, 
L.OL.04.16, S.IP.04.11, S.IP.04.12) 
•Using the schoolyard, a garden, park or 
nature area, identify plants and animals living 
there. How are the plants used (food and 
shelter)? How do the animals survive (food 
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affects of a change in a food chain. 

(L.EC.04.21)  

 

Summative Assessment Examples  

•Draw or construct an environment for 

an imaginary plant or animal that meets 

all of its needs. Identify and describe 

how the organism’s needs are met. 

(L.OL.04.15, L.OL.04.16)  

•Draw food chains that include all 

levels (producers, consumers and 

decomposers) and indicate energy flow 

using arrows. Describe and draw the 

results of a flood, drought, fire, 

subdivision, etc. (L.EC.04.11)  

•Write a paragraph explaining how 

individual differences among organisms 

give them an advantage for survival. 

(L.EV.04.21, L.EV.04.22) 

daily record observations. Compare and contrast the plants. Generate 
questions about the plants needs and other ways to meet these needs. 
How could students prove a plant’s need for air? (L.OL.04.15, 
S.IP.04.13, S.IP.04.15, S.IP.04.16, S.IA.04.11, S.IA.04.12, S.IA.04.13, 
S.RS.04.12, S.RS.04.14, S.RS.04.15.) 
•Students review the needs of a plant (air, water, light and materials 
for growth and repair). Each group is given a picture a different 
mammal. Discuss and present how this animal has these same needs 
and how they take care of these needs. Use animals from other groups 
such as reptile, amphibian, insect, bird, etc. Do these animals have the 
same needs? (L.OL.04.16, S.IP.04.11, S.IP.04.12) 
•Make observations of the students in the classroom. List observable 
traits or physical characteristics that all fourth grade students have in 
common. Create a list of individual differences in traits and 
characteristics such as height, arm length, hand size, finger length, foot 
size, etc. Discuss that every species of animal has individual traits. 
Which student would be better at reaching the top shelf in the closet? 
Which student would be better at holding a large ball? Discuss the 
how individual differences may give an animal an advantage in its 
environment. (L.EV.04.21, L.EV.04.22, S.IP.04.11, S.IA.04.13) 
•Teacher prep: Create die-cut butterflies from newspaper, wrapping 
paper, construction paper, and lined paper. The majority will be cut 
from newspaper. Tape sheets of newspaper to the board. Tape the 
butterflies to the newspaper. Cover the newspaper before students 
enter the room. Instruct students that they will have five seconds to 
count the number of butterflies hidden under the paper. Uncover the 
butterfly-covered newspaper for five seconds. Students record the 
number and color of the butterflies they observed. Discuss their 
findings as a group. Create a chart, then a graph, of the number and 
color of observed butterflies. As a class, uncover the butterflies and 
count how many and the color of butterflies present. Discuss the 
variations in observations. Relate the activity to a bird preying on 
butterflies. How does coloration give the butterflies an advantage or 
disadvantage? Conclude that individual differences or variations in 
physical characteristics give organisms an advantage for survival. 
(L.EV.04.21, L.EV.04.22, S.IP.04.11, S.IP.04.22, S.IP.04.16, S.IA.04.11, 
S.IA.04.13) 
•Students understand a plant’s needs. Next, they discuss that a plant 

and shelter)? (L.OL.04.15, L.OL.04.16, 
S.IP.04.11, S.IP.04.12) 
•Using the lists of plants and animals living in 
the nearby schoolyard, garden, park or 
nature area, brainstorm reasons why some of 
these plants and animals might not survive 
(loss of habitat, too many predators, 
pollution, drought, flooding, etc.). Choose 
one plant or animal and write paragraph 
explaining what it needs to survive in its 
environment. (L.EV.04.21, L.EC.04.21, 
S.IP.04.12, S.IA.04.12, S.RS.04.12) 
•Role-play a simple food chain such as a 
water flea, sunfish and heron. Have 1/2 of 
the class be water fleas, 3/8 of the class be 
sunfish and 1/8 of the class be herons. 
Scatter small pieces of paper on the floor that 
represent food. Half of the pieces should 
have an X on the back that represents food 
with toxins. First have the water fleas collect 
the food in a baggy. Then have the sunfish 
eat the water fleas (and food pieces) by 
taking their baggy. Last the herons can eat 
the sunfish (food pieces and water fleas). 
Students examine the herons’ baggies, which 
represent their stomachs. The more papers 
with an X the more toxins they have eaten. 
Have a class discussion about how the toxins 
were passed through the food chain. What 
effects could they have on each species? 
Could humans also be getting toxins through 
our foods? (L.EC.04.21, S.IP.04.12, S.IA.04.12, 
S.RS.04.12) 
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makes its own food in its leaves and is called a producer. Plants 
produce or make their own food. Animals depend on plants and other 
animals for food and are called consumers. Students use pictures or 
word cards of common plants and animals to construct food chains 
first and show the interconnections through food webs, using arrows 
to show the flow of energy (seeds, grasses, trees, mice, rabbits, moles, 
raccoons, deer, coyotes, house cat, owls, etc.). Most food chains have 
3-4 links. Draw pictures or develop an exhibit to show the food chain 
or food web. Note: the arrows show the direction that the energy 
flows through a food chain. (L.EC.04.11, S.IA.04.13, S.RS.04.13) 
•Research different kinds of animals using books and Internet sources 
to find out the foods they eat. Determine from the foods if the animal 
is an herbivore, omnivore or carnivore. Make a poster showing the 
animal, its foods and a food chain or web that it is part of. (L.EC.04.11, 
S.IA.04.14, S.RS.04.12, S.RS.04.13, S.RS.04.14) 
•In a cooperative group, research Michigan plants and animals that 
are on the threatened and endangered list. Using a chart, list the plant 
or animal and the reason or reasons it is on this list. What are the most 
common reasons? What is the human role in this plant or animal’s 
reason for being on this list? Rank the list in order of importance to 
save. Have a class discussion to compare the rankings and the reasons. 
(L.EC.04.21, S.IA.04.12, S.IA.04.13, S.IA.04.14, S.RS.04.12) 
•Using information on invasive species of Michigan (zebra mussels, 
quagga mussels, round goby, ruffe, purple loosestrife, emerald ash 
borer, spiny water flea, sea lamprey, etc.) write and act out a simple 
play that shows the cause that brought these species and the effect on 
food chains. (L.EC.04.21, S.IA.04.14, S.RS.04.12) 

ENRICHMENT INTERVENTION 

•Research scientists such as Charles Darwin, Luther Burbank, Charles 
Turner and George Washington Carver to understand their 
contributions to scientific knowledge. 
•Research Rachel Carson to understand how she discovered 
disruptions in our food chains and their effects. 
•Visit the zoo or a botanical garden. Observe and describe how the 
animals/plants needs are met within the constructed environment. 
How is this different and the same as their natural environment? What 
are the advantages and disadvantages of each? 

•GIVE STUDENTS PICTURES OF ONE PLANT AND ONE ANIMAL. STUDENTS RESEARCH THEIR 

ORGANISMS ON THE INTERNET OR MEDIA. STUDENTS DRAW A PICTURE OF ONE ENVIRONMENT THAT 

MEETS THE NEEDS OF BOTH THE PLANT AND THE ANIMAL. 
•OBSERVE A TANK OF DIFFERENT COLORED GOLDFISH. DISCUSS THE VARIATION IN COLOR. DISCUSS 

HOW THE COLOR VARIATIONS WOULD AFFECT THEIR SURVIVAL IN CERTAIN ENVIRONMENTS, I.E. 
MUDDY POND, WHITE POOL, ETC. 
•SORT PICTURES OF ORGANISMS INTO HERBIVORES, OMNIVORES, CARNIVORES, PRODUCERS, 
CONSUMERS, AND DECOMPOSERS. CREATE A MATCH GAME. 
•MAKE FOOD CHAINS AND FOOD WEBS WITH ANIMALS IN THE AREA OR WITH PICTURES CUT FROM 
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•Research the work of Dr. Robert Ballard and his investigations of 
ecosystems at the bottom of the ocean that do not use the sun as a 
source of energy. 
•Study other ecosystems (rain forest, desert, mountain, prairie, 
tundra) and make a poster or diorama that shows the food chains or 
food web of that ecosystem. 
•Investigate color phases among some animal species (squirrels, fox, 
etc.) to determine the advantages or disadvantages of coloration. 
•Research the effects that global climate change, urban sprawl, 
deforestation, off shore drilling, etc., have on plant and animal 
populations. 

MAGAZINES. 
•STUDENTS LOOK AT DIFFERENT ECOSYSTEMS AND MAKE SIMPLE FOOD CHAINS AND FOOD WEBS 

BASED ON THE ECOSYSTEM. 

LITERACY INTEGRATION: REAL WORLD CONTEXT: 
Woods Walk, Henry W. Art and Michael W. Robbins, 2003  
Food Chains and Webs: What are They and How Do They Work?, 
Andrew Solway, 2007.  
Forest Food Chains, Bobbie Kalman, 2004  
Food Chains, Peter Riley, 1999  
How Animals Live, Bernard Stonehouse and Esther Bertram, 2004  
Can We Save Them?, David Dobson, 1997 

The National Wildlife Federation and Environmental Protection Agency 

work together to keep track of populations and changes in populations 
of plants and animals. Organisms that become threatened by changes 
in the environment, hunting or poaching, disease, and other outside 

factors are placed on threatened or endangered species list. For 
example, the polar bear is an endangered species. The habitat of the 
polar bear is threatened by global warming. The main food source, the 

seal, is more difficult for the polar bear to hunt due to the shifting and 
melting ice. There are dozens of endangered species. Some animals 
and plants have become extinct due to the destruction of habitat and 

interruption of the food web. 
 
Human activities, such as land development, pollution, hunting and 

poaching, and careless use of natural resources are the main threat to 
habitats and environments that support diverse species on Earth. 
 

The term “survival of the fittest” is a real world application of the 
survival of animals and plants in their environment. Organisms with 
the strongest features that help them to get food, maintain body 

temperature, escape danger, build homes or nests, and reproduce 
survive at a greater rate in their environment. Organisms that display 
weakness in their physical characteristics that help them to survive 

become prey to other animals or die from lack of nutrition. 
 
Scientists who have contributed to the study of plants and animals are 

Luther Burbank, Ibn Al-Baitar, Charles Turner and George Washington 
Carver. 
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GRADE:  SUBJECT:  STRAND:  TRG Science Pacing Guide::  
CODE: 
 

L.OL.E.1 

L.OL.04.15 

L.OL.04.16 
 
Embedded: 

S.RS.04.11; 
S.RS.04.14;  

Michigan Standard: 

L.OL.E.1: Life Requirements – Organisms have basic needs. Animals and plants need air, water, and food. Plants also 

require light. Plants and animals use food as a source of energy and as a source of building material for growth and repair. 

 

GLCE: 

L.OL.04.15 Determine that plants require air, water, light, and a source of energy and building material for growth and repair. 

L.OL.04.16 Determine that animals require air, water and a source of energy and building material for growth and repair. 
Unpacked Standard:  
Develop an understanding that plants and animals (including humans) have basic requirements for maintaining life which include the need 
for air, water, and a source of energy. Understand that all life forms can be classified as producers, consumers, or decomposers as they are all 
part of a global food chain where food/energy is supplied by plants which need light to produce food/energy. Develop an understanding that 
plants and animals can be classified by observable traits and physical characteristics. Understand that all living organisms are composed of 
cells and they exhibit cell growth and division. Understand that all plants and animals have a definite life cycle, body parts, and systems to 
perform specific life functions. 
 
• Plants and animals have basic requirements for maintaining life, which include the need for air, water and a source of energy (food). 
• Organisms have observable traits and physical characteristics that help them survive and reproduce in their environments. 
• Organisms are a part of a food chain or food web where food/energy is supplied by plants, which need light to produce food/energy. 
• Plants and animals can be classified by observable traits and physical characteristics. 
• Fossils provide evidence that life forms have changed over time and were influenced by changes in environmental conditions. 

Board Objective:  
•I can determine that plants require air, water, light, and a source of energy and building material for growth and repair. 
•I can determine that animals require air, water, light, and a source of energy and building for growth and repair. 
•I can identify individual differences in organisms of the same kind.  
•I can identify variations in physical characteristics that help individual animals survive and reproduce.  
•I can identify plants and animals as part of a food chain or food web.  
•I can explain how changes in an environment can produce a change in the food web. 

ASSESSMENTS:  LEARNING OUTCOMES  STRATEGIES 



 

4.Science.TRG.1.2 

44 
L.OL.04.15 Assessment Clarification 

1. Plants need air, water, light, a source 

of energy, food and nutrients for growth 

and repair. 

L.OL.04.16 Assessment Clarification 

1. Animals need air, water, and food for 

growth and repair. 

 
Formative Assessment Examples  

•Chart of results from an investigation of plants 

and their requirements. 

(L.OL.04.15)  

•Draw a picture of an animal and plant 

comparing their basic needs. 

(L.OL.04.15, L.OL.04.16)  

•Choose one plant or animal and write 

paragraph explaining how it is adapted to 

survive in its environment. (L.EV.04.21, 

L.EV.04.22)  

•Create a food chain and a food web that 

includes water flea, sunfish and heron. 

(L.EC.04.11)  

•Write a paragraph explaining the affects of a 

change in a food chain. 

(L.EC.04.21)  

 

Summative Assessment Examples  

•Draw or construct an environment for an 

imaginary plant or animal that meets all of its 

needs. Identify and describe how the 

organism’s needs are met. (L.OL.04.15, 

L.OL.04.16)  

•Draw food chains that include all levels 

(producers, consumers and 

decomposers) and indicate energy flow using 

arrows. Describe and draw the results of a 

flood, drought, fire, subdivision, etc. 

(L.EC.04.11)  

•Write a paragraph explaining how individual 

differences among organisms give them an 

advantage for survival. (L.EV.04.21, 

L.EV.04.22) 

L.OL.04.15 Instructional Clarifications 
1. Determine means to conclude or ascertain, as after reasoning, 
observation, etc., the requirements of plants. 
2. Plants and animals have almost the same requirements for 
growth and repair. The one difference is light. Light is necessary 
for plants to be able to produce their own food. Sunlight is the 
initial energy source. 
3. Fourth graders do not need to know or understand the process 
of photosynthesis. They need to know that plants are capable of 
producing their own food and animals are not. The food that the 
plant produces is its source of energy and building material. 
4. Building materials include the food that the plant makes in its 
leaves plus the nutrients taken in by the plant’s roots. 
5. A common misconception is that stronger organisms have more 
energy.  
6. A common misconception is that plants get food from the 
ground. 
7. A common misconception is that plants make food for other 
organisms and not for themselves. 
8. A common misconception is that plants need dirt or soil to 
grow. 

L.OL.04.16 Instructional Clarifications 
1. Determine means to conclude or ascertain, as after reasoning, 
observation, etc., that animals have requirements for growth and 
repair. 
2. Animals have similar requirements to plants. The major 
difference is that animals do not require light because they do not 
make their own food. Animals have to get their energy and 
building materials from the food they eat. 
3. Animals can only survive in environments in which their needs 
can be met. 
 
Engage and Explore 
•Walk around the playground. Students create a list of living 
things. (L.OL.04.15, L.OL.04.16, S.IP.04.11, S.IP.04.12) 
•Using a plant (real or artificial), an animal (real or artificial) and a 
book, have students brainstorm how the plant and animal are alike 

Inquiry Processes 
S.IP.04.11 Make purposeful observations 
of plant and animal requirements and 
relationships. 
S.IP.04.12 Generate questions based on 
observations of living things, their 
requirements and relationships. 
S.IP.04.13 Plan and conduct simple and 
fair investigations to compare and 
contrast the needs of plant and animal 
requirements and their relationships. 
S.IP.04.14 Manipulate simple tools (for 
example ruler, meter stick, balance scales) 
to determine the growth and change of 
living things. 
S.IP.04.15 Make accurate measurements 
with appropriate units (centimeters, 
meters, grams, kilograms) of the growth 
and change of living things. 
S.IP.04.16 Construct simple charts and 
graphs from data and observations of 
living things. 
Inquiry Analysis and Communication 
S.IA.04.11 Summarize information from 
charts and graphs to answer questions 
about plants and animal requirements and 
their relationships. 
S.IA.04.12 Share ideas about plants and 
animals and their relationships through 
purposeful conversation in collaborative 
groups. 
S.IA.04.13 Communicate and present 
findings of investigations that describe 
plants and animal requirements and their 
relationships. 
S.IA.04.14 Develop research strategies and 
skills for information gathering and 
problem solving about plants and animal 
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and the book is different. (L.OL.04.15, L.OL.04.16, S.IP.04.11, 
S.IP.04.12) 
•Using the schoolyard, a garden, park or nature area, identify 
plants and animals living there. How are the plants used (food and 
shelter)? How do the animals survive (food and shelter)? 
(L.OL.04.15, L.OL.04.16, S.IP.04.11, S.IP.04.12) 
•Using the lists of plants and animals living in the nearby 
schoolyard, garden, park or nature area, brainstorm reasons why 
some of these plants and animals might not survive (loss of 
habitat, too many predators, pollution, drought, flooding, etc.). 
Choose one plant or animal and write paragraph explaining what it 
needs to survive in its environment. (L.EV.04.21, L.EC.04.21, 
S.IP.04.12, S.IA.04.12, S.RS.04.12) 
•Role-play a simple food chain such as a water flea, sunfish and 
heron. Have 1/2 of the class be water fleas, 3/8 of the class be 
sunfish and 1/8 of the class be herons. Scatter small pieces of 
paper on the floor that represent food. Half of the pieces should 
have an X on the back that represents food with toxins. First have 
the water fleas collect the food in a baggy. Then have the sunfish 
eat the water fleas (and food pieces) by taking their baggy. Last 
the herons can eat the sunfish (food pieces and water fleas). 
Students examine the herons’ baggies, which represent their 
stomachs. The more papers with an X the more toxins they have 
eaten. Have a class discussion about how the toxins were passed 
through the food chain. What effects could they have on each 
species? Could humans also be getting toxins through our foods? 
(L.EC.04.21, S.IP.04.12, S.IA.04.12, S.RS.04.12) 

requirements and their relationships. 
S.IA.04.15 Compare and contrast sets of 
data from multiple trials of an 
investigation about plants and animal 
requirements and their relationships to 
explain reasons for differences. 
Reflection and Social Implications 
S.RS.04.11 Demonstrate similarities and 
differences of plants and animal 
requirements and their relationships 
through various illustrations, 
performances or activities. 
S.RS.04.14 Use data/samples as evidence 
to separate fact from opinion about plants 
and animal requirements and their 
relationships. 
S.RS.04.15 Use evidence when 
communicating, comparing and 
contrasting plants and animal 
requirements and their relationships. 
S.RS.04.16 Identify technology used in 
everyday life to help plant and animal 
requirements and their relationships. 
S.RS.04.17 Identify current problems 
about changes in plant and animal 
requirements and their relationships that 
may be solved through the use of 
technology. 
S.RS.04.19 Describe how people such as 
Charles Darwin, Rachel Carson, Luther 
Burbank, George Washington Carver, Ibn 
Al-Baitar, Charles Turner and others have 
contributed to science throughout history 
and across cultures. 

RESOURCES: VOCABULARY: 
Woods Walk, Henry W. Art and Michael W. Robbins, 2003  
Food Chains and Webs: What are They and How Do They Work?, 

PLANTS ANIMALS SOURCE OF ENERGY BUILDING MATERIAL REQUIREMENTS FOR LIFE REPAIR 

INDIVIDUAL DIFFERENCES ORGANISMS OBSERVABLE FEATURES ENABLE OBTAIN COLORING 
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Andrew Solway, 2007.  
Forest Food Chains, Bobbie Kalman, 2004  
Food Chains, Peter Riley, 1999  
How Animals Live, Bernard Stonehouse and Esther Bertram, 2004  
Can We Save Them?, David Dobson, 1997 

SIMILARITIES AND DIFFERENCES IN ORGANISMS CAMOUFLAGE PREDATOR PREY LITTER FOOD CHAIN 

FOOD WEB PRODUCERS CONSUMERS DECOMPOSERS POPULATIONS ENVIRONMENT AFFECT SURVIVAL 

REPRODUCE FOSSIL EVIDENCE VARIATIONS PHYSICAL CHARACTERISTICS SURVIVAL REPRODUCTION 

ADVANTAGE LOCATION COMPARE CONTRAST 

ESSENTIAL QUESTIONS: EXPERIMENT/NEXT GENERATION SCIENCE STANDARD: 
What are the basic needs of plants? 
 
What are the basic needs of animals? 
 

THE STUDY OF PLANTS AND ANIMALS IN THIS UNIT RELIES CLOSELY ON OBSERVATION SKILLS USING 

THE HAND LENS AND POSSIBLY MICROSCOPES. PLANTS AND ANIMALS ARE BEST OBSERVED IN THEIR 

NATURAL ENVIRONMENT OVER A PERIOD OF TIME. IN THE CLASSROOM AND LABORATORY SETTING, 
MODELS OF HABITATS PROVIDE A MEANS TO OBSERVE THE GROWTH, BEHAVIORAL CHARACTERISTICS 

AND STRUCTURAL OR PHYSICAL CHARACTERISTICS THAT HELP THEM TO SURVIVE. THE CONTROLLED 

ENVIRONMENT OF THE MODEL HABITAT GIVES THE OBSERVER THE OPPORTUNITY TO DETERMINE THE 

BALANCE IN THE FOOD WEB WITHIN THE ENVIRONMENT THROUGH MANIPULATION OF THE NEEDS OF 

ORGANISMS. 
 
REPRESENTATIONS OF THE FOOD CHAIN OR FOOD WEB WITHIN AN ENVIRONMENT ARE MADE USING 

DIAGRAMS THAT DEMONSTRATE THE DIRECTION OF THE FLOW OF ENERGY IN THE ENVIRONMENT. 
FOR EXAMPLE: PLANT -> RABBIT -> OWL. 
 
MEASUREMENTS WITHIN AN ECOSYSTEM INCLUDE COLLECTING DATA ON POPULATION SHIFTS 

WITHIN DIFFERENT SPECIES, MEASUREMENT OF FOOD CONSUMPTION, AND GROWTH OF 

ORGANISMS. 
 
PS3.D ENERGY IN CHEMICAL PROCESSES AND EVERYDAY LIFE 
5PS3-1 USE MODELS TO DESCRIBE THAT ENERGY IN ANIMALS’ FOOD (USED FOR BODY REPAIR, 
GROWTH, MOTION, AND TO MAINTAIN BODY WARMTH) WAS ONCE ENERGY FROM THE SUN.  
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GRADE:  SUBJECT:  STRAND:  TRG Science Pacing Guide::  
CODE: 
 

L.EV.E.2 

L.EV.04.21  

L.EV.04.22 
 
Embedded: 

S.RS.04.15 

Michigan Standard: 

L.EV.E.2 Survival – Individuals of the same kind differ in their characteristics, and sometimes the differences give 

individuals an advantage in surviving and reproducing. 

 

GLCE: 

L.EV.04.21 Identify individual differences (color, leg length, size, wing size, leaf shape) in organisms of the same kind. 

L.EV.04.22 Identify how variations in physical characteristics of individual organisms give them an advantage for survival and 

reproduction. 
Unpacked Standard:  
Develop an understanding that plants and animals (including humans) have basic requirements for maintaining life which include the need 
for air, water, and a source of energy. Understand that all life forms can be classified as producers, consumers, or decomposers as they are all 
part of a global food chain where food/energy is supplied by plants which need light to produce food/energy. Develop an understanding that 
plants and animals can be classified by observable traits and physical characteristics. Understand that all living organisms are composed of 
cells and they exhibit cell growth and division. Understand that all plants and animals have a definite life cycle, body parts, and systems to 
perform specific life functions. 
 
• Plants and animals have basic requirements for maintaining life, which include the need for air, water and a source of energy (food). 
• Organisms have observable traits and physical characteristics that help them survive and reproduce in their environments. 
• Organisms are a part of a food chain or food web where food/energy is supplied by plants, which need light to produce food/energy. 
• Plants and animals can be classified by observable traits and physical characteristics. 
• Fossils provide evidence that life forms have changed over time and were influenced by changes in environmental conditions. 

Board Objective:  
•I can determine that plants require air, water, light, and a source of energy and building material for growth and repair. 
•I can determine that animals require air, water, light, and a source of energy and building for growth and repair. 
•I can identify individual differences in organisms of the same kind.  
•I can identify variations in physical characteristics that help individual animals survive and reproduce.  
•I can identify plants and animals as part of a food chain or food web.  
•I can explain how changes in an environment can produce a change in the food web. 

ASSESSMENTS:  LEARNING OUTCOMES  STRATEGIES 
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L.EV.04.21 Assessment Clarification 

1. Organisms have individual differences 

within their own kind. Examples of these 

differences include: color, leg length, 

size, wing size and leaf shape. 

 

 

L.EV.04.22 Assessment Clarifications 

1. Plants and animals have a variety of 

observable characteristics that help them 

survive and reproduce. 

2. One animal whose coloring is more 

similar to its environment is better 

camouflaged and therefore less likely to 

be eaten. An animal with longer legs may 

be able to run faster than another and 

therefore is able to catch more prey or 

escape being caught. The larger babies in 

a litter are stronger and can get more 

food than smaller litter mates and 

therefore have a stronger chance of 

survival. The tree that grows the tallest in 

a crowded forest receives the most 

sunlight. 

 
Formative Assessment Examples  

•Chart of results from an investigation of plants 

and their requirements. 

(L.OL.04.15)  

•Draw a picture of an animal and plant 

comparing their basic needs. 

(L.OL.04.15, L.OL.04.16)  

•Choose one plant or animal and write 

paragraph explaining how it is adapted to 

survive in its environment. (L.EV.04.21, 

L.EV.04.22)  

•Create a food chain and a food web that 

includes water flea, sunfish and heron. 

(L.EC.04.11)  

•Write a paragraph explaining the affects of a 

L.EV.04.21 Instructional Clarifications 
1. Identify means to recognize individual differences in organisms 
of the same kind (species). 
2. Organisms have individual differences within their own kind. 
Examples of these differences include: color, leg length, size, wing 
size and leaf shape. 
 

 
L.EV.04.22 Instructional Clarifications 
1. Identify means to recognize physical characteristics for survival 
and reproduction. 
2. Plants and animals have a variety of physical characteristics that 
enable them to survive and reproduce. 
3. Some kinds of organisms and individuals have advantages in 
particular environments. 
4. One animal whose coloring is more similar to its environment is 
better camouflaged and therefore less likely to be eaten. An 
animal with longer legs may be able to run faster than another and 
therefore is able to catch more prey or escape being caught. The 
larger babies in a litter are stronger and can get more food than 
smaller litter mates and therefore have a stronger chance of 
survival. The tree that grows the tallest in a crowded forest 
receives the most sunlight. 
5. When the environment changes, variations in physical 
characteristics allow some organisms to survive and reproduce 
while others die or move to new locations. 
 
Engage and Explore 
•Walk around the playground. Students create a list of living 
things. (L.OL.04.15, L.OL.04.16, S.IP.04.11, S.IP.04.12) 
•Using a plant (real or artificial), an animal (real or artificial) and a 
book, have students brainstorm how the plant and animal are alike 
and the book is different. (L.OL.04.15, L.OL.04.16, S.IP.04.11, 
S.IP.04.12) 
•Using the schoolyard, a garden, park or nature area, identify 
plants and animals living there. How are the plants used (food and 
shelter)? How do the animals survive (food and shelter)? 

Inquiry Processes 
S.IP.04.11 Make purposeful observations 
of plant and animal requirements and 
relationships. 
S.IP.04.12 Generate questions based on 
observations of living things, their 
requirements and relationships. 
S.IP.04.13 Plan and conduct simple and 
fair investigations to compare and 
contrast the needs of plant and animal 
requirements and their relationships. 
S.IP.04.14 Manipulate simple tools (for 
example ruler, meter stick, balance scales) 
to determine the growth and change of 
living things. 
S.IP.04.15 Make accurate measurements 
with appropriate units (centimeters, 
meters, grams, kilograms) of the growth 
and change of living things. 
S.IP.04.16 Construct simple charts and 
graphs from data and observations of 
living things. 
Inquiry Analysis and Communication 
S.IA.04.11 Summarize information from 
charts and graphs to answer questions 
about plants and animal requirements and 
their relationships. 
S.IA.04.12 Share ideas about plants and 
animals and their relationships through 
purposeful conversation in collaborative 
groups. 
S.IA.04.13 Communicate and present 
findings of investigations that describe 
plants and animal requirements and their 
relationships. 
S.IA.04.14 Develop research strategies and 
skills for information gathering and 
problem solving about plants and animal 
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change in a food chain. 

(L.EC.04.21)  

 

Summative Assessment Examples  

•Draw or construct an environment for an 

imaginary plant or animal that meets all of its 

needs. Identify and describe how the 

organism’s needs are met. (L.OL.04.15, 

L.OL.04.16)  

•Draw food chains that include all levels 

(producers, consumers and 

decomposers) and indicate energy flow using 

arrows. Describe and draw the results of a 

flood, drought, fire, subdivision, etc. 

(L.EC.04.11)  

•Write a paragraph explaining how individual 

differences among organisms give them an 

advantage for survival. (L.EV.04.21, 

L.EV.04.22) 

(L.OL.04.15, L.OL.04.16, S.IP.04.11, S.IP.04.12) 
•Using the lists of plants and animals living in the nearby 
schoolyard, garden, park or nature area, brainstorm reasons why 
some of these plants and animals might not survive (loss of 
habitat, too many predators, pollution, drought, flooding, etc.). 
Choose one plant or animal and write paragraph explaining what it 
needs to survive in its environment. (L.EV.04.21, L.EC.04.21, 
S.IP.04.12, S.IA.04.12, S.RS.04.12) 
•Role-play a simple food chain such as a water flea, sunfish and 
heron. Have 1/2 of the class be water fleas, 3/8 of the class be 
sunfish and 1/8 of the class be herons. Scatter small pieces of 
paper on the floor that represent food. Half of the pieces should 
have an X on the back that represents food with toxins. First have 
the water fleas collect the food in a baggy. Then have the sunfish 
eat the water fleas (and food pieces) by taking their baggy. Last 
the herons can eat the sunfish (food pieces and water fleas). 
Students examine the herons’ baggies, which represent their 
stomachs. The more papers with an X the more toxins they have 
eaten. Have a class discussion about how the toxins were passed 
through the food chain. What effects could they have on each 
species? Could humans also be getting toxins through our foods? 
(L.EC.04.21, S.IP.04.12, S.IA.04.12, S.RS.04.12) 
 

requirements and their relationships. 
S.IA.04.15 Compare and contrast sets of 
data from multiple trials of an 
investigation about plants and animal 
requirements and their relationships to 
explain reasons for differences. 
Reflection and Social Implications 
S.RS.04.11 Demonstrate similarities and 
differences of plants and animal 
requirements and their relationships 
through various illustrations, 
performances or activities. 
S.RS.04.14 Use data/samples as evidence 
to separate fact from opinion about plants 
and animal requirements and their 
relationships. 
S.RS.04.15 Use evidence when 
communicating, comparing and 
contrasting plants and animal 
requirements and their relationships. 
S.RS.04.16 Identify technology used in 
everyday life to help plant and animal 
requirements and their relationships. 
S.RS.04.17 Identify current problems 
about changes in plant and animal 
requirements and their relationships that 
may be solved through the use of 
technology. 
S.RS.04.19 Describe how people such as 
Charles Darwin, Rachel Carson, Luther 
Burbank, George Washington Carver, Ibn 
Al-Baitar, Charles Turner and others have 
contributed to science throughout history 
and across cultures. 

RESOURCES: VOCABULARY: 
Woods Walk, Henry W. Art and Michael W. Robbins, 2003  
Food Chains and Webs: What are They and How Do They Work?, 

PLANTS ANIMALS SOURCE OF ENERGY BUILDING MATERIAL REQUIREMENTS FOR LIFE REPAIR 

INDIVIDUAL DIFFERENCES ORGANISMS OBSERVABLE FEATURES ENABLE OBTAIN COLORING 
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Andrew Solway, 2007.  
Forest Food Chains, Bobbie Kalman, 2004  
Food Chains, Peter Riley, 1999  
How Animals Live, Bernard Stonehouse and Esther Bertram, 2004  
Can We Save Them?, David Dobson, 1997 

SIMILARITIES AND DIFFERENCES IN ORGANISMS CAMOUFLAGE PREDATOR PREY LITTER FOOD CHAIN 

FOOD WEB PRODUCERS CONSUMERS DECOMPOSERS POPULATIONS ENVIRONMENT AFFECT SURVIVAL 

REPRODUCE FOSSIL EVIDENCE VARIATIONS PHYSICAL CHARACTERISTICS SURVIVAL REPRODUCTION 

ADVANTAGE LOCATION COMPARE CONTRAST 

ESSENTIAL QUESTIONS: EXPERIMENT/NEXT GENERATION SCIENCE STANDARD: 
What individual differences do organisms have within their own kind? 
 
What characteristics do plants and animals have that help them 
survive and reproduce? 
 

THE STUDY OF PLANTS AND ANIMALS IN THIS UNIT RELIES CLOSELY ON OBSERVATION SKILLS USING 

THE HAND LENS AND POSSIBLY MICROSCOPES. PLANTS AND ANIMALS ARE BEST OBSERVED IN THEIR 

NATURAL ENVIRONMENT OVER A PERIOD OF TIME. IN THE CLASSROOM AND LABORATORY SETTING, 
MODELS OF HABITATS PROVIDE A MEANS TO OBSERVE THE GROWTH, BEHAVIORAL CHARACTERISTICS 

AND STRUCTURAL OR PHYSICAL CHARACTERISTICS THAT HELP THEM TO SURVIVE. THE CONTROLLED 

ENVIRONMENT OF THE MODEL HABITAT GIVES THE OBSERVER THE OPPORTUNITY TO DETERMINE THE 

BALANCE IN THE FOOD WEB WITHIN THE ENVIRONMENT THROUGH MANIPULATION OF THE NEEDS OF 

ORGANISMS. 
 
REPRESENTATIONS OF THE FOOD CHAIN OR FOOD WEB WITHIN AN ENVIRONMENT ARE MADE USING 

DIAGRAMS THAT DEMONSTRATE THE DIRECTION OF THE FLOW OF ENERGY IN THE ENVIRONMENT. 
FOR EXAMPLE: PLANT -> RABBIT -> OWL. 
 
MEASUREMENTS WITHIN AN ECOSYSTEM INCLUDE COLLECTING DATA ON POPULATION SHIFTS 

WITHIN DIFFERENT SPECIES, MEASUREMENT OF FOOD CONSUMPTION, AND GROWTH OF 

ORGANISMS. 
 
3-LS4-2 USE EVIDENCE TO CONSTRUCT AN EXPLANATION FOR HOW THE VARIATIONS IN 

CHARACTERISTICS AMONG INDIVIDUALS OF THE SAME SPECIES MAY PROVIDE ADVANTAGES IN 

SURVIVING, FINDING MATES, AND REPRODUCING 
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GRADE:  SUBJECT:  STRAND:  TRG Science Pacing Guide::  
CODE: 
 

L.EC.E.1 

L.EC.04.11 

Michigan Standard: 

L.EC.E.1: Interactions – Organisms interact in various ways including providing food and shelter to one another. Some 

interactions are helpful; others are harmful to the organism and other organisms. 

 

Content Expectation L.EC.04.11 Identify organisms as part of a food chain or food web. 
Unpacked Standard:  
Develop an understanding of the interdependence of the variety of populations, communities and ecosystems, including those in the Great 
Lakes region. Develop an understanding of different types of interdependence and that biotic (living) and abiotic (non-living) factors affect 
the balance of an ecosystem. Understand that all organisms cause changes, some detrimental and others beneficial, in the environment 
where they live. 

Board Objective:  
•I can determine that plants require air, water, light, and a source of energy and building material for growth and repair. 
•I can determine that animals require air, water, light, and a source of energy and building for growth and repair. 
•I can identify individual differences in organisms of the same kind.  
•I can identify variations in physical characteristics that help individual animals survive and reproduce.  
•I can identify plants and animals as part of a food chain or food web.  
•I can explain how changes in an environment can produce a change in the food web. 

ASSESSMENTS:  LEARNING OUTCOMES  STRATEGIES 

L.EC.04.11 Assessment Clarifications 

1. The sun’s energy is the basis for 

almost all life on Earth. The producers, or 

plants, use the sun’s energy to make 

food. 

2. All animals depend on plants. Some 

animals eat plants for food. Other 

animals eat animals that eat the plants. 

3. Some animals eat only plants, some eat 

only animals, and some eat both plants 

and animals. All of these animals are 

called consumers. Consumers cannot 

make their own food. 

4. Dead plants and animals need to be 

broken down into materials that are 

retuned to the soil, air and water. 

Organisms that break down waste or 

plant and animal remains are called 

decomposers. 

 

L.EC.04.11 Instructional Clarifications 
1. Identify means to recognize that organisms are part of a food 
chain or food web. 
2. All animals depend on plants. Some animals eat plants for food. 
Other animals eat animals that eat the plants. 
3. The sun’s energy is the basis for almost all life on Earth. The 
producers, or plants, use the sun’s energy to make their own food. 
4. Some animals eat only plants (herbivores), some eat only 
animals (carnivores), and some eat both plants and animals 
(omnivores). All of these animals are called consumers. Consumers 
cannot make their own food. 
5. Dead plants and animals are broken down into materials that 
are retuned to the soil, air and water. Organisms that break down 
waste or plant and animal remains are called decomposers. 
6. Energy and building materials from food are moved through 
food chains and food webs. 
7. The arrows in a food chain diagrams can be confusing to 
students. Arrows show the energy flow in the system from 
producers to consumers. 

Inquiry Processes 
S.IP.04.11 Make purposeful observations 
of plant and animal requirements and 
relationships. 
S.IP.04.12 Generate questions based on 
observations of living things, their 
requirements and relationships. 
S.IP.04.13 Plan and conduct simple and 
fair investigations to compare and 
contrast the needs of plant and animal 
requirements and their relationships. 
S.IP.04.14 Manipulate simple tools (for 
example ruler, meter stick, balance scales) 
to determine the growth and change of 
living things. 
S.IP.04.15 Make accurate measurements 
with appropriate units (centimeters, 
meters, grams, kilograms) of the growth 
and change of living things. 
S.IP.04.16 Construct simple charts and 
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Formative Assessment Examples  

•Chart of results from an investigation of plants 

and their requirements. 

(L.OL.04.15)  

•Draw a picture of an animal and plant 

comparing their basic needs. 

(L.OL.04.15, L.OL.04.16)  

•Choose one plant or animal and write 

paragraph explaining how it is adapted to 

survive in its environment. (L.EV.04.21, 

L.EV.04.22)  

•Create a food chain and a food web that 

includes water flea, sunfish and heron. 

(L.EC.04.11)  

•Write a paragraph explaining the affects of a 

change in a food chain. 

(L.EC.04.21)  

 

Summative Assessment Examples  

•Draw or construct an environment for an 

imaginary plant or animal that meets all of its 

needs. Identify and describe how the 

organism’s needs are met. (L.OL.04.15, 

L.OL.04.16)  

•Draw food chains that include all levels 

(producers, consumers and 

decomposers) and indicate energy flow using 

arrows. Describe and draw the results of a 

flood, drought, fire, subdivision, etc. 

(L.EC.04.11)  

•Write a paragraph explaining how individual 

differences among organisms give them an 

advantage for survival. (L.EV.04.21, 

L.EV.04.22) 

8. Some animals (predators) hunt other animals (prey).  
9. Some interactions between organisms are beneficial and some 
are detrimental.  
10.A common misconception is that there are more herbivores 
because they have more offspring.  
11. A common misconception is that not all animals need plants 
for survival.  
12. A common misconception is that soil is not made from dead 
plants and animals.  
13. A common misconception is that decomposition occurs 
naturally without the help of other organisms. 
 
Engage and Explore 
•Walk around the playground. Students create a list of living 
things. (L.OL.04.15, L.OL.04.16, S.IP.04.11, S.IP.04.12) 
•Using a plant (real or artificial), an animal (real or artificial) and a 
book, have students brainstorm how the plant and animal are alike 
and the book is different. (L.OL.04.15, L.OL.04.16, S.IP.04.11, 
S.IP.04.12) 
•Using the schoolyard, a garden, park or nature area, identify 
plants and animals living there. How are the plants used (food and 
shelter)? How do the animals survive (food and shelter)? 
(L.OL.04.15, L.OL.04.16, S.IP.04.11, S.IP.04.12) 
•Using the lists of plants and animals living in the nearby 
schoolyard, garden, park or nature area, brainstorm reasons why 
some of these plants and animals might not survive (loss of 
habitat, too many predators, pollution, drought, flooding, etc.). 
Choose one plant or animal and write paragraph explaining what it 
needs to survive in its environment. (L.EV.04.21, L.EC.04.21, 
S.IP.04.12, S.IA.04.12, S.RS.04.12) 
•Role-play a simple food chain such as a water flea, sunfish and 
heron. Have 1/2 of the class be water fleas, 3/8 of the class be 
sunfish and 1/8 of the class be herons. Scatter small pieces of 
paper on the floor that represent food. Half of the pieces should 
have an X on the back that represents food with toxins. First have 
the water fleas collect the food in a baggy. Then have the sunfish 
eat the water fleas (and food pieces) by taking their baggy. Last 
the herons can eat the sunfish (food pieces and water fleas). 

graphs from data and observations of 
living things. 
Inquiry Analysis and Communication 
S.IA.04.11 Summarize information from 
charts and graphs to answer questions 
about plants and animal requirements and 
their relationships. 
S.IA.04.12 Share ideas about plants and 
animals and their relationships through 
purposeful conversation in collaborative 
groups. 
S.IA.04.13 Communicate and present 
findings of investigations that describe 
plants and animal requirements and their 
relationships. 
S.IA.04.14 Develop research strategies and 
skills for information gathering and 
problem solving about plants and animal 
requirements and their relationships. 
S.IA.04.15 Compare and contrast sets of 
data from multiple trials of an 
investigation about plants and animal 
requirements and their relationships to 
explain reasons for differences. 
Reflection and Social Implications 
S.RS.04.11 Demonstrate similarities and 
differences of plants and animal 
requirements and their relationships 
through various illustrations, 
performances or activities. 
S.RS.04.14 Use data/samples as evidence 
to separate fact from opinion about plants 
and animal requirements and their 
relationships. 
S.RS.04.15 Use evidence when 
communicating, comparing and 
contrasting plants and animal 
requirements and their relationships. 
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Students examine the herons’ baggies, which represent their 
stomachs. The more papers with an X the more toxins they have 
eaten. Have a class discussion about how the toxins were passed 
through the food chain. What effects could they have on each 
species? Could humans also be getting toxins through our foods? 
(L.EC.04.21, S.IP.04.12, S.IA.04.12, S.RS.04.12) 

S.RS.04.16 Identify technology used in 
everyday life to help plant and animal 
requirements and their relationships. 
S.RS.04.17 Identify current problems 
about changes in plant and animal 
requirements and their relationships that 
may be solved through the use of 
technology. 
S.RS.04.19 Describe how people such as 
Charles Darwin, Rachel Carson, Luther 
Burbank, George Washington Carver, Ibn 
Al-Baitar, Charles Turner and others have 
contributed to science throughout history 
and across cultures. 

RESOURCES: VOCABULARY: 
Woods Walk, Henry W. Art and Michael W. Robbins, 2003  
Food Chains and Webs: What are They and How Do They Work?, 
Andrew Solway, 2007.  
Forest Food Chains, Bobbie Kalman, 2004  
Food Chains, Peter Riley, 1999  
How Animals Live, Bernard Stonehouse and Esther Bertram, 2004  
Can We Save Them?, David Dobson, 1997 

PLANTS ANIMALS SOURCE OF ENERGY BUILDING MATERIAL REQUIREMENTS FOR LIFE REPAIR 

INDIVIDUAL DIFFERENCES ORGANISMS OBSERVABLE FEATURES ENABLE OBTAIN COLORING 

SIMILARITIES AND DIFFERENCES IN ORGANISMS CAMOUFLAGE PREDATOR PREY LITTER FOOD CHAIN 

FOOD WEB PRODUCERS CONSUMERS DECOMPOSERS POPULATIONS ENVIRONMENT AFFECT SURVIVAL 

REPRODUCE FOSSIL EVIDENCE VARIATIONS PHYSICAL CHARACTERISTICS SURVIVAL REPRODUCTION 

ADVANTAGE LOCATION COMPARE CONTRAST 

ESSENTIAL QUESTIONS: EXPERIMENT/NEXT GENERATION SCIENCE STANDARD: 
How is energy moved through a food chain or food web?  
 
What is the main source of energy for the food chain? 

THE STUDY OF PLANTS AND ANIMALS IN THIS UNIT RELIES CLOSELY ON OBSERVATION SKILLS USING 

THE HAND LENS AND POSSIBLY MICROSCOPES. PLANTS AND ANIMALS ARE BEST OBSERVED IN THEIR 

NATURAL ENVIRONMENT OVER A PERIOD OF TIME. IN THE CLASSROOM AND LABORATORY SETTING, 
MODELS OF HABITATS PROVIDE A MEANS TO OBSERVE THE GROWTH, BEHAVIORAL CHARACTERISTICS 

AND STRUCTURAL OR PHYSICAL CHARACTERISTICS THAT HELP THEM TO SURVIVE. THE CONTROLLED 

ENVIRONMENT OF THE MODEL HABITAT GIVES THE OBSERVER THE OPPORTUNITY TO DETERMINE THE 

BALANCE IN THE FOOD WEB WITHIN THE ENVIRONMENT THROUGH MANIPULATION OF THE NEEDS OF 

ORGANISMS. 
 
REPRESENTATIONS OF THE FOOD CHAIN OR FOOD WEB WITHIN AN ENVIRONMENT ARE MADE USING 

DIAGRAMS THAT DEMONSTRATE THE DIRECTION OF THE FLOW OF ENERGY IN THE ENVIRONMENT. 
FOR EXAMPLE: PLANT -> RABBIT -> OWL. 
 
MEASUREMENTS WITHIN AN ECOSYSTEM INCLUDE COLLECTING DATA ON POPULATION SHIFTS 



 

4.Science.TRG.1.2 

54 
WITHIN DIFFERENT SPECIES, MEASUREMENT OF FOOD CONSUMPTION, AND GROWTH OF 

ORGANISMS. 
 
LS2.D SOCIAL INTERACTIONS AND GROUP BEHAVIOR  
3-LS2-1 CONSTRUCT AN ARGUMENT THAT SOME ANIMALS FORM GROUPS THAT HELP MEMBERS 

SURVIVE.   
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GRADE:  SUBJECT:  STRAND:  TRG Science Pacing Guide::  
CODE: 
 

L.EC.E.2 

L.EC.04.21 

Michigan Standard: 

L.EC.E.2 Changed Environment Effects – When the environment changes, some plants and animals survive to reproduce; 

others die or move to new locations. 

 

Content Expectation L.EC.04.21 Explain how environmental changes can produce a change in the food web. 
Unpacked Standard:  
Develop an understanding of the interdependence of the variety of populations, communities and ecosystems, including those in the Great 
Lakes region. Develop an understanding of different types of interdependence and that biotic (living) and abiotic (non-living) factors affect 
the balance of an ecosystem. Understand that all organisms cause changes, some detrimental and others beneficial, in the environment 
where they live. 

Board Objective:  
•I can determine that plants require air, water, light, and a source of energy and building material for growth and repair. 
•I can determine that animals require air, water, light, and a source of energy and building for growth and repair. 
•I can identify individual differences in organisms of the same kind.  
•I can identify variations in physical characteristics that help individual animals survive and reproduce.  
•I can identify plants and animals as part of a food chain or food web.  
•I can explain how changes in an environment can produce a change in the food web. 

ASSESSMENTS:  LEARNING OUTCOMES  STRATEGIES 

L.EC.04.21 Assessment Clarifications 

1. Changes in the environment 

(temperature, shelter, light, food sources, 

and water) can affect the survival of 

plants and animals. 

2. When the environment changes, some 

plants and animals survive and reproduce 

and others die out or move to new 

locations. 

 
Formative Assessment Examples  

•Chart of results from an investigation of plants 

and their requirements. 

(L.OL.04.15)  

•Draw a picture of an animal and plant 

comparing their basic needs. 

(L.OL.04.15, L.OL.04.16)  

•Choose one plant or animal and write 

paragraph explaining how it is adapted to 

survive in its environment. (L.EV.04.21, 

L.EV.04.22)  

L.EC.04.21 Instructional Clarifications 
1. Explain means to clearly describe by means of illustrations 
(drawing), demonstrations, written reports, or verbally that 
environmental changes can produce a change in the food web. 
2. Changes in the environment (temperature, shelter, light, food 
sources, and water) can affect survival of plants and animals. A 
forest fire destroys shelter and food for animals but also 
encourages the reproduction of some plants such as the jack pine. 
3. The introduction of a new plant or animal species may become 
invasive and disrupt the food chain/web, if there is not a natural 
competitor and/or predator present (zebra mussels, quagga 
mussels, emerald ash borer, purple loosestrife). 
4. Human interaction or interference can have both positive and 
negative effects on the food chain or web. Human interaction, 
such as a factory dumping wastes, can raise the temperature of a 
lake that will affect the amount of oxygen in the water needed by 
the fish and other animals for survival. 
5. When a change is severe a species may become threatened, 
endangered or extinct. 

Inquiry Processes 
S.IP.04.11 Make purposeful observations 
of plant and animal requirements and 
relationships. 
S.IP.04.12 Generate questions based on 
observations of living things, their 
requirements and relationships. 
S.IP.04.13 Plan and conduct simple and 
fair investigations to compare and 
contrast the needs of plant and animal 
requirements and their relationships. 
S.IP.04.14 Manipulate simple tools (for 
example ruler, meter stick, balance scales) 
to determine the growth and change of 
living things. 
S.IP.04.15 Make accurate measurements 
with appropriate units (centimeters, 
meters, grams, kilograms) of the growth 
and change of living things. 
S.IP.04.16 Construct simple charts and 
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•Create a food chain and a food web that 

includes water flea, sunfish and heron. 

(L.EC.04.11)  

•Write a paragraph explaining the affects of a 

change in a food chain. 

(L.EC.04.21)  

 

Summative Assessment Examples  

•Draw or construct an environment for an 

imaginary plant or animal that meets all of its 

needs. Identify and describe how the 

organism’s needs are met. (L.OL.04.15, 

L.OL.04.16)  

•Draw food chains that include all levels 

(producers, consumers and 

decomposers) and indicate energy flow using 

arrows. Describe and draw the results of a 

flood, drought, fire, subdivision, etc. 

(L.EC.04.11)  

•Write a paragraph explaining how individual 

differences among organisms give them an 

advantage for survival. (L.EV.04.21, 

L.EV.04.22) 

6. When the environment changes, some plants and animals 
survive and reproduce and others die out or move to new 
locations. 
 
Engage and Explore 
•Walk around the playground. Students create a list of living 
things. (L.OL.04.15, L.OL.04.16, S.IP.04.11, S.IP.04.12) 
•Using a plant (real or artificial), an animal (real or artificial) and a 
book, have students brainstorm how the plant and animal are alike 
and the book is different. (L.OL.04.15, L.OL.04.16, S.IP.04.11, 
S.IP.04.12) 
•Using the schoolyard, a garden, park or nature area, identify 
plants and animals living there. How are the plants used (food and 
shelter)? How do the animals survive (food and shelter)? 
(L.OL.04.15, L.OL.04.16, S.IP.04.11, S.IP.04.12) 
•Using the lists of plants and animals living in the nearby 
schoolyard, garden, park or nature area, brainstorm reasons why 
some of these plants and animals might not survive (loss of 
habitat, too many predators, pollution, drought, flooding, etc.). 
Choose one plant or animal and write paragraph explaining what it 
needs to survive in its environment. (L.EV.04.21, L.EC.04.21, 
S.IP.04.12, S.IA.04.12, S.RS.04.12) 
•Role-play a simple food chain such as a water flea, sunfish and 
heron. Have 1/2 of the class be water fleas, 3/8 of the class be 
sunfish and 1/8 of the class be herons. Scatter small pieces of 
paper on the floor that represent food. Half of the pieces should 
have an X on the back that represents food with toxins. First have 
the water fleas collect the food in a baggy. Then have the sunfish 
eat the water fleas (and food pieces) by taking their baggy. Last 
the herons can eat the sunfish (food pieces and water fleas). 
Students examine the herons’ baggies, which represent their 
stomachs. The more papers with an X the more toxins they have 
eaten. Have a class discussion about how the toxins were passed 
through the food chain. What effects could they have on each 
species? Could humans also be getting toxins through our foods? 
(L.EC.04.21, S.IP.04.12, S.IA.04.12, S.RS.04.12) 

graphs from data and observations of 
living things. 
Inquiry Analysis and Communication 
S.IA.04.11 Summarize information from 
charts and graphs to answer questions 
about plants and animal requirements and 
their relationships. 
S.IA.04.12 Share ideas about plants and 
animals and their relationships through 
purposeful conversation in collaborative 
groups. 
S.IA.04.13 Communicate and present 
findings of investigations that describe 
plants and animal requirements and their 
relationships. 
S.IA.04.14 Develop research strategies and 
skills for information gathering and 
problem solving about plants and animal 
requirements and their relationships. 
S.IA.04.15 Compare and contrast sets of 
data from multiple trials of an 
investigation about plants and animal 
requirements and their relationships to 
explain reasons for differences. 
Reflection and Social Implications 
S.RS.04.11 Demonstrate similarities and 
differences of plants and animal 
requirements and their relationships 
through various illustrations, 
performances or activities. 
S.RS.04.14 Use data/samples as evidence 
to separate fact from opinion about plants 
and animal requirements and their 
relationships. 
S.RS.04.15 Use evidence when 
communicating, comparing and 
contrasting plants and animal 
requirements and their relationships. 
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S.RS.04.16 Identify technology used in 
everyday life to help plant and animal 
requirements and their relationships. 
S.RS.04.17 Identify current problems 
about changes in plant and animal 
requirements and their relationships that 
may be solved through the use of 
technology. 
S.RS.04.19 Describe how people such as 
Charles Darwin, Rachel Carson, Luther 
Burbank, George Washington Carver, Ibn 
Al-Baitar, Charles Turner and others have 
contributed to science throughout history 
and across cultures. 

RESOURCES: VOCABULARY: 
Woods Walk, Henry W. Art and Michael W. Robbins, 2003  
Food Chains and Webs: What are They and How Do They Work?, 
Andrew Solway, 2007.  
Forest Food Chains, Bobbie Kalman, 2004  
Food Chains, Peter Riley, 1999  
How Animals Live, Bernard Stonehouse and Esther Bertram, 2004  
Can We Save Them?, David Dobson, 1997 

PLANTS ANIMALS SOURCE OF ENERGY BUILDING MATERIAL REQUIREMENTS FOR LIFE REPAIR 

INDIVIDUAL DIFFERENCES ORGANISMS OBSERVABLE FEATURES ENABLE OBTAIN COLORING 

SIMILARITIES AND DIFFERENCES IN ORGANISMS CAMOUFLAGE PREDATOR PREY LITTER FOOD CHAIN 

FOOD WEB PRODUCERS CONSUMERS DECOMPOSERS POPULATIONS ENVIRONMENT AFFECT SURVIVAL 

REPRODUCE FOSSIL EVIDENCE VARIATIONS PHYSICAL CHARACTERISTICS SURVIVAL REPRODUCTION 

ADVANTAGE LOCATION COMPARE CONTRAST 

ESSENTIAL QUESTIONS: EXPERIMENT/NEXT GENERATION SCIENCE STANDARD: 
What changes in the environment can affect the survival of plants and 
animals? 
 
What happens to plants and animals when the environment changes? 
 

THE STUDY OF PLANTS AND ANIMALS IN THIS UNIT RELIES CLOSELY ON OBSERVATION SKILLS USING 

THE HAND LENS AND POSSIBLY MICROSCOPES. PLANTS AND ANIMALS ARE BEST OBSERVED IN THEIR 

NATURAL ENVIRONMENT OVER A PERIOD OF TIME. IN THE CLASSROOM AND LABORATORY SETTING, 
MODELS OF HABITATS PROVIDE A MEANS TO OBSERVE THE GROWTH, BEHAVIORAL CHARACTERISTICS 

AND STRUCTURAL OR PHYSICAL CHARACTERISTICS THAT HELP THEM TO SURVIVE. THE CONTROLLED 

ENVIRONMENT OF THE MODEL HABITAT GIVES THE OBSERVER THE OPPORTUNITY TO DETERMINE THE 

BALANCE IN THE FOOD WEB WITHIN THE ENVIRONMENT THROUGH MANIPULATION OF THE NEEDS OF 

ORGANISMS. 
 
REPRESENTATIONS OF THE FOOD CHAIN OR FOOD WEB WITHIN AN ENVIRONMENT ARE MADE USING 

DIAGRAMS THAT DEMONSTRATE THE DIRECTION OF THE FLOW OF ENERGY IN THE ENVIRONMENT. 
FOR EXAMPLE: PLANT -> RABBIT -> OWL. 
 
MEASUREMENTS WITHIN AN ECOSYSTEM INCLUDE COLLECTING DATA ON POPULATION SHIFTS 
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WITHIN DIFFERENT SPECIES, MEASUREMENT OF FOOD CONSUMPTION, AND GROWTH OF 

ORGANISMS. 
 
ESS2.E BIOGEOLOGY 
K-ESS2-2 CONSTRUCT AN ARGUMENT SUPPORTED BY EVIDENCE FOR HOW PLANTS AND ANIMALS 

(INCLUDING HUMANS) CAN CHANGE THE ENVIRONMENT TO MEET THEIR NEEDS.  
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GRADE:  SUBJECT:  STRAND:  TRG Science Pacing Guide::  
CODE: 
 

E.ST.E.3 

E.ST.04.31 

E.ST.04.32 

Michigan Standard: E.ST.E.3 

Fossils – Fossils provide evidence about the plants and animals that lived long ago and the nature of the environment at that 

time. 

 

GLCE 

E.ST.04.31 Explain how fossils provide evidence of Earth’s past. 

E.ST.04.32 Compare and contrast life forms found in fossils and organisms that exist today. 
Unpacked Standard:  
Develop an understanding that the sun is the central and largest body in the solar system and that Earth and other objects in the sky move 
in a regular and predictable motion around the sun. Understand that those motions explain the day, year, moon phases, eclipses, and the 
appearance of motion of objects across the sky. Understand that gravity is the force that keeps the planets in orbit around the sun and 
governs motion in the solar system. Develop an understanding that fossils and layers of Earth provide evidence of the history of Earth’s life 
forms, changes over long periods of time, and theories regarding Earth’s history and continental drift. 

Board Objective:  
I can explain how fossils provide evidence of Earth’s past. 
I can compare and contrast life forms found in fossils and organisms that exist today. 

ASSESSMENTS:  LEARNING OUTCOMES  STRATEGIES 

E.ST.04.31 Assessment Clarifications 

1. Fossils provide evidence that change 

has occurred in life forms over a time 

span of millions of years. 

2. Fossils are just a sample of plants and 

animals that existed long ago. 

 

 

E.ST.04.32 Assessment Clarifications 

1. There are many similarities in life 

forms found in fossils and organisms that 

exist today (cockroaches, crocodiles, 

ferns). 

2. There are many differences in life 

forms found in fossils and organisms that 

exist today (horses, dinosaurs). Some life 

forms are not alive today (dinosaurs). 

 

Formative Assessment Examples 

•Discuss the scenario based on animal 

E.ST.04.31 Instructional Clarifications 
1. Explain means to clearly describe by means of illustrations 
(drawing), demonstrations, written reports, or verbally that fossils 
provide evidence of Earth’s past. 
2. Fossils are important because scientists cannot actually observe 
the Earth’s past. Fossils provide evidence that change has occurred 
in life forms over a time span of millions of years. 
3. Fossils are just a sample of plants and animals that existed long 
ago.  
4. A common misconception is that dinosaurs and cavemen lived 
at the same time.  
5. A common misconception is that humans are responsible for 
the extinction of dinosaurs.  
6. A common misconception is that all fossils were created at the 
same time in history. 
 

 
E.ST.04.32 Instructional Clarifications 
1. Compare and contrast means to note similarities and 
differences between fossils and present day organisms. 

Inquiry Processes 
S.IP.04.11 Make purposeful observations 
of plant and animal requirements and 
relationships. 
S.IP.04.12 Generate questions based on 
observations of living things, their 
requirements and relationships. 
S.IP.04.13 Plan and conduct simple and 
fair investigations to compare and 
contrast the needs of plant and animal 
requirements and their relationships. 
S.IP.04.14 Manipulate simple tools (for 
example ruler, meter stick, balance scales) 
to determine the growth and change of 
living things. 
S.IP.04.15 Make accurate measurements 
with appropriate units (centimeters, 
meters, grams, kilograms) of the growth 
and change of living things. 
S.IP.04.16 Construct simple charts and 
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interaction evidenced through tracks. 

(E.ST.04.31) 

•Discuss the difference between mold 

and cast fossils. (E.ST.04.31)  

•Review the numbers on the table from 

the dinosaur size activity; and review the 

dinosaur ranking by size. (E.ST.04.31)  

•Match plant fossil print and the kind of 

ecosystem in which it would befound. 

(E.ST.04.32)  

 

Summative Assessment Examples 

•Paragraph using supporting evidence 

about teeth to determine the size and type 

of consumer. (E.ST.04.31)  

•Picture and a paragraph that has 

supporting details describing future 

evidence of today’s environment. 

(E.ST.04.31, E.ST.04.32) 

2. Fossils provide evidence that change has taken place over time 
in organisms. 
3. There are many similarities in life forms found in fossils and 
organisms that exist today (cockroaches, crocodiles, ferns). 
4. There are many differences in life forms found in fossils and 
organisms that exist today (horses, elephants). Some life forms are 
not alive today (dinosaurs). 
5. The fossil record is incomplete and represents only a small 
sample of life forms that existed. 
 
Engage and Explore 
•Draw sets of tracks on the board, such as dog, cat, a bicycle, two 
children, an adult. The tracks cross each other and go in different 
directions. Students make up scenarios to fit the tracks and defend 
their versions. (S.IP.04 11, S.IP.04.12) 
•Students look at two different rocks. One of the rocks has clear 
fossil evidence and the other rock has no fossil evidence. Students 
make observations and generate questions about the pictures of 
the fossils in the rock. (E.ST.04.31, E.ST.04.32, S.IP.04 11, 
S.IP.04.12) 
•Students make their own fossil by using plaster of Paris or drywall 
plaster. First flatten a circle of clay of 3-4 inch diameter. Cover the 
clay with a light coat of petroleum jelly and press shells into the 
clay leaving the print. Remove the shell and put a ring of poster 
board around the clay. Fill the clay with the plaster mix to about 1- 
inch thickness. Mix the plaster in small amounts as it will solidify 
quickly and be difficult to pour into the mold. Let the plaster set 
for at least a day. Remove the clay and ring and see the shell prints 
left in the plaster. Which is the mold and which is the cast? Discuss 
how the print of the shell is left, not the real shell. Discuss how 
finding shell fossils tell us that at one time water covered that 
area. (E.ST.04.31, E.ST.04.32, S.IP.04 11, S.IP.04.12, S.RS.04.12) 
•Find a spot where students are able to dig in the ground. Look for 
examples of dead leaves, twigs and insects. Remove them carefully 
and clean up with a toothbrush. Did the things leave an imprint in 
the soil? Discuss how this is similar to what a paleontologist does 
as he/she studies fossils in rocks. (E.ST.04.31, E.ST.04.32, S.IP.04 
11, S.IP.04.12) 

graphs from data and observations of 
living things. 
Inquiry Analysis and Communication 
S.IA.04.11 Summarize information from 
charts and graphs to answer questions 
about plants and animal requirements and 
their relationships. 
S.IA.04.12 Share ideas about plants and 
animals and their relationships through 
purposeful conversation in collaborative 
groups. 
S.IA.04.13 Communicate and present 
findings of investigations that describe 
plants and animal requirements and their 
relationships. 
S.IA.04.14 Develop research strategies and 
skills for information gathering and 
problem solving about plants and animal 
requirements and their relationships. 
S.IA.04.15 Compare and contrast sets of 
data from multiple trials of an 
investigation about plants and animal 
requirements and their relationships to 
explain reasons for differences. 
Reflection and Social Implications 
S.RS.04.11 Demonstrate similarities and 
differences of plants and animal 
requirements and their relationships 
through various illustrations, 
performances or activities. 
S.RS.04.14 Use data/samples as evidence 
to separate fact from opinion about plants 
and animal requirements and their 
relationships. 
S.RS.04.15 Use evidence when 
communicating, comparing and 
contrasting plants and animal 
requirements and their relationships. 
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S.RS.04.16 Identify technology used in 
everyday life to help plant and animal 
requirements and their relationships. 
S.RS.04.17 Identify current problems 
about changes in plant and animal 
requirements and their relationships that 
may be solved through the use of 
technology. 
S.RS.04.19 Describe how people such as 
Charles Darwin, Rachel Carson, Luther 
Burbank, George Washington Carver, Ibn 
Al-Baitar, Charles Turner and others have 
contributed to science throughout history 
and across cultures. 

RESOURCES: VOCABULARY: 
A Dinosaur Named Sue by Fay Robinson, 1999  
My Life as an Explorer (Hunt for the Past), Sue Hendrickson, 2001  
New Dinos, Shelley Tanaka, 2003 Fossils, Melissa Stewart, 2002 
Evolution, Linda Gamlin, 2000 

PLANTS ANIMALS SOURCE OF ENERGY BUILDING MATERIAL REQUIREMENTS FOR LIFE REPAIR 

INDIVIDUAL DIFFERENCES ORGANISMS OBSERVABLE FEATURES ENABLE OBTAIN COLORING 

SIMILARITIES AND DIFFERENCES IN ORGANISMS CAMOUFLAGE PREDATOR PREY LITTER FOOD CHAIN 

FOOD WEB PRODUCERS CONSUMERS DECOMPOSERS POPULATIONS ENVIRONMENT AFFECT SURVIVAL 

REPRODUCE FOSSIL EVIDENCE VARIATIONS PHYSICAL CHARACTERISTICS SURVIVAL REPRODUCTION 

ADVANTAGE LOCATION COMPARE CONTRAST 

ESSENTIAL QUESTIONS: EXPERIMENT/NEXT GENERATION SCIENCE STANDARD: 
What are fossils? 
 
What evidence do fossils provide? 
 
What are some similarities and differences in life forms found in fossils 
and organisms that exist today? 

•MAKE A HANDPRINT OR FOOTPRINT IN PLASTER. DISCUSS HOW THIS IS SIMILAR TO FINDING A 

FOOTPRINT FOSSIL OF AN ANIMAL. THIS FOSSIL CAN BE USED TO IDENTIFY THE KIND OF ANIMAL THAT 

LIVED IN THAT AREA. 
•BURY ARTIFACTS, BONES, ETC., IN SAND. STUDENTS ACT AS PALEONTOLOGISTS TO UNCOVER 

EVIDENCE. STUDENTS CREATE A STORY BASED ON THE EVIDENCE. 
•USING A FOSSIL COLLECTION, STUDENTS DETERMINE WHETHER THE FOSSIL ORIGINATED FROM A 

PLANT OR ANIMAL. SUPPORT IDEAS WITH EVIDENCE. 
 
ESS1.C THE HISTORY OF PLANET EARTH 
4-ESS1-1 IDENTIFY EVIDENCE FROM PATTERNS IN ROCK FORMATIONS AND FOSSILS IN ROCK LAYERS 

FOR CHANGES IN A LANDSCAPE OVER TIME TO SUPPORT AN EXPLANATION FOR CHANGES IN A 

LANDSCAPE OVER TIME. 
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GRADE:  SUBJECT: STRAND:  TRG Science Pacing Guide::  
CODE: 
 

E.ST 

Background – 
Develop an understanding that the sun is the central and largest body in the solar system and that Earth and other objects in the sky move in a 
regular and predictable motion around the sun. Understand that those motions explain the day, year, moon phases, eclipses, and the 
appearance of motion of objects across the sky. Understand that gravity is the force that keeps the planets in orbit around the sun and governs 
motion in the solar system. Develop an understanding that fossils and layers of Earth provide evidence of the history of Earth’s life forms, 
changes over long periods of time, and theories regarding Earth’s history and continental drift. 
 
The moon and the Earth move in a predictable pattern around the sun.  
The predictable patterns of the Earth and moon define a day, year, and moon phases.  
The sun appears to move in a predictable pattern across the sky. 

State Assessable Vocabulary: 

EARTH SUN MOON STAR OBSERVE REFLECT ABILITY TO SUPPORT LIFE PRODUCE LIGHT BREATHABLE ATMOSPHERE REVOLUTION ORBIT ROTATION EARTH’S AXIS PHASES 

OF THE MOON DAY NIGHT CYCLE SEASONS YEAR NATURAL SATELLITE RELATIVE DISTANCE CAPABLE VISIBLE SHAPE PREDICTABLE CYCLE APPARENT MOVEMENT 

Objectives 
• I can make observations and describe the apparent movement of the sun and moon across the sky. 
• I can determine why there is day and night and a year.  
• I can observe the phases of the moon. 

ASSESSMENTS:  CONCEPT NOTES:  STRATEGIES 

Formative Assessment Examples  

• Organize facts about the sun, moon, 

and Earth on a chart. (E.ST.04.11, 

E.ST.04.12)  

• Draw diagrams and pictures to show 

understanding of the terms rotation, 

revolution, day, night, year, orbit, and 

phases of the moon. (E.ST.04.21, 

E.ST.04.22, E.ST.04.23, E.ST.04.24)  

• Keep ongoing graphs and/or charts 

showing the data collected about the 

sun and the moon. (E.ST.04.24, 

E.ST.04.25)  

 

Summative Assessment Examples  

• Explain the difference between the 

words rotation and revolution. 

(E.ST.04.21, E.ST.04.22) 

• Explain the difference between the 

time it take the Earth to rotate and 

revolve and the moon to rotate and 

revolve. (E.ST.04.21, E.ST.04.22, 

E.ST.04.23)  

Explain and Define 
•The difference between revolution and rotation can be clarified with 
many class discussions and demonstrations. The definitions for axis, 
orbit, day, night, and year are a natural fit while discussing rotation 
and revolution. Pictures should be made along with the definitions. 
Differences in sizes of the sun and moon and the phases of the moon 
also can be discussed. (E.ST.04.11, E.ST.04.21, E.ST.04.22, E.ST.04.23, 
E.ST.04.24, S.IP.04.12, S.IP.04.12) 
 
Elaborate and Apply 
• The Earth, sun, and moon can be compared and contrasted on a 
chart. While in cooperative groups, students use reference books to 
find various characteristics about the Earth, sun, and moon. 
(E.ST.04.12, S.IP.04.16, S.IP.04.11, S.RS.04.14) 
• Students make a two or three-dimensional model of the Earth, sun, 
and moon. The model should show the rotations and revolutions of 
the Earth and moon, give the length of time it takes for these 
movements, and demonstrate day and night. (E.ST.04.11, E.ST.04.12, 
E.ST.04.21, E.ST.04.22, E.ST.04.23, S.IP.04.13, S.RS.04.11, S.RS.04.15) 
• Use hands to easily recognize the different phases of the moon. The 

Engage and Explore 
• Students are fascinated with the skies but 
often have misconceptions and a difficult 
time understanding the concept of size and 
distance. In the hallway, outside, or in the 
gym, a student stands and holds a baseball 
about 10 feet away from the class. Another 
student stands about 40 feet away and holds 
a basketball. Discuss the relative sizes of the 
balls and the distances between them. 
Students measure the relative sizes of the 
two balls by fully extending their arm and 
aligning their thumb between their eye and 
each ball. Note: the distances may need to be 
adjusted. Repeat the activity with the sun 
and a full moon. Each object will be about the 
size of your thumbnail. (E.ST.04.11, 
E.ST.04.12, S.IP.04.11, S.IP.04.14, S.IA.04.14, 
S.RS.04.11, S.RS.04.15) 
• Students predict the sizes of the Earth and 
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• Put pictures of phases of the moon in 

the correct order. (E.ST.04.24)  

• Create a model of the Earth, sun, and 

moon that has labels showing: rotation 

and revolution of the Earth and moon, 

day and night, a year, and the relative 

sizes of the Earth, sun, and moon. 

(E.ST.04.21, E.ST.04.22, E.ST.04.23, 

E.ST.04.24) 

start of the moon cycle is the new moon when no moon is observed. 
By cupping the right hand into a backwards “C” shape, the moon 
phase that fits into the curve is the first quarter or the time when the 
moon appears to be getting bigger (waxing). When the left hand is 
cupped and the moon phase fits into the curve, it is the last quarter or 
time when the moon appears to be getting smaller (waning). A full 
moon is halfway through the cycle. Understanding what causes the 
phases is very difficult for fourth grade students and is not something 
they are required to learn. 
• Show the phases using chocolate sandwich cookies. When they are 
carefully pulled apart, the frosting stays on one cookie and looks like a 
full moon. Using a toothpick, the frosting is scraped off to show the 
phases. The cookie without frosting looks like a new moon. Students 
can lay out the cookies, and then draw pictures of the phases of the 
moon while looking at the cookies and using their hands in the “C” 
shapes to help. (E.ST.04.24, S.IP.04.13, S.RS.04.11) 
• A long-term project can be used to note how high the sun is in the 
sky through different seasons. At the start of each month, students 
measure the height of the sun at noon using fists. Students clench 
both hands into fists, and put their arms out straight in front. Starting 
at the horizon, they continuously put one fist on top of the other until 
they get to the height of the sun. Count how many fists it takes. Each 
fist represents approximately 10 degrees. (Three fingers equal five 
degrees and the pinky finger is one degree if a fractional part is 
needed.) Record the data on a graph. Note: the time. Warning: Do not 
look directly at the sun. (E.ST.04.25, S.IP.04.16, S.IP.04.11, S.RS.04.11) 
• To determine that the moon rises in the eastern part of the sky like 
the sun, the students need to make observations of the moon. If the 
moon is seen in the east, it is rising; and if it is seen in the west, it is 
setting. The time of day the moon is observed can be recorded on a 
chart. Unfortunately the moon does not always rise or set at 
approximately the same time like the sun does due to the fact that it’s 
revolving around the Earth. It does, however, always rise in the east 
and set in the west. Fourth graders only need to know that it does rise 
in the east and set in the west. The best time to see the moonrise is 
during the full moon. (E.ST.04.25, S.IP.04.16, S.IP.04.11, S.RS.04.15) 

moon relative to the sun. Using play clay, the 
students create Earth and moon models 
based on an eight- inch diameter ball 
representing the sun. After comparing their 
models, discuss the sizes the clay balls should 
be relative to the eight-inch diameter 
10 
ball. (The actual size of the Earth should be 
about the size of a peppercorn 
and the moon 1/4th of the Earth.) 
(E.ST.04.12, S.RS.04.11) • Relative sizes and 
distances between the sun, moon, and Earth 
are shown 
outside. Use an eight-inch diameter ball to 
represent the sun, a peppercorn to represent 
the Earth, and a very small pinhead to 
represent the moon. It helps to attach the 
moon and Earth to cards so they don’t get 
lost. Place the sun at one end of the 
playground. Use a yardstick and count out 26 
lengths from the sun to the Earth. The moon 
is 2 inches from the Earth. This model is 
accurate both in size and distance. Pluto 
would be another 974 yardstick lengths away. 
Have the students reflect on the fact that the 
moon is the farthest man has been in space. 
Other fun facts are 109 Earths lined up equal 
the diameter of the sun and a million Earths 
can fit into the sun. (E.ST.04.11, E.ST.04.12, 
S.IP.04.11, S.IA.04.14, S.RS.04.12, S.RS.04.15) 
• Time needs to be spent outside making 
observations of the sun. On a sunny day put 
out a piece of chart paper with a stick 
standing up vertically in the center. Record 
the shadow the stick makes by tracing it. 
Repeat this every half hour for five hours. 
Allow the students time to measure the 
lengths of the shadows and have substantive 
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conversation about the data they recorded. 
(E.ST.04.22, E.ST.04.25, S.IP.04.11, S.IP.04.14, 
S.IP.04.15, S.IP.04.11, S.IP.04.12, S.IP.04.14, 
S.RS.04.16) 
• The sun produces heat and light that is 
reflected by the Earth and moon. Take the 
temperatures of two cups of cold water. 
Cover one with aluminum foil and leave the 
other uncovered. Put them in the sun for 15 
minutes and take the temperatures again. 
The foil reflects the radiation while the water 
absorbs it. (E.ST.04.12, S.IP.04.14, S.IP.04.15, 
S.IP.04.14, S.RS.04.14, S.RS.04.16) 
• The moon is more difficult to track but the 
students can create an observation chart and 
keep track of the shape of the moon for a 
month. (E.ST.04.23, E.ST.04.24, E.ST.04.25, 
S.IP.04.11, S.IP.04.12, S.IP.04.16, S.IP.04.11, 
S.IP.04.14, S.RS.04.11) 
• Demonstrating the spinning of the Earth on 
its axis needs to be reinforced many times. 
Students put their index finger on top of their 
heads and spin counterclockwise showing the 
Earth’s rotation on its axis. A flashlight 
shining at them can simulate the sun. When 
they are facing the “sun”, it is day for them; 
and when they aren’t facing the “sun”, it is 
night for them. The moon also rotates on its 
axis, but it is very slow compared to the 
Earth. A helpful way for students to 
remember the concept of rotation and day 
and night is that the words “rotation”, “day”, 
and “axis” all have the letter “A”. In pairs 
students can have substantive conversation 
about the words day and night. (E.ST.04.22, 
S.IP.04.14, S.RS.04.15) 
• Demonstrating the Earth or moon traveling 
on an imaginary path also needs to be 



 

4.Science.TRG.1.2 

65 
reinforced many times. Students walk around 
another object or use balls and flashlights to 
simulate revolution. A helpful way for 
students to remember revolution is that the 
words “revolution” and “orbit” have the 
letter “O” in them, and the letter O looks like 
an orbit. In pairs students can have 
substantive conversation about the definition 
of a year. (E.ST.04.21, S.IP.04.14, S.RS.04.15) 

ENRICHMENT INTERVENTION 

• Research about craters on the moon and what causes them. Set up 
an investigation making craters by dropping clay balls into flour and 
observing the patterns and sizes of the craters. Try different heights to 
see if the size of the crater changes. A toothpick inserted into the clay 
ball makes it easier to drop the ball and remove it from the flour 
without disturbing the crater. 
• Do research about the missions to the moon and what it was like for 
the astronauts. Students plan a make-believe mission to the moon. 
What would be the 10 most important items they would need to take 
and why? 
• Research about possible missions to the sun.  
• Take a field trip to a planetarium.  
• Answer the question, “Why does it look like the American flag the 
astronauts planted is waving on the moon?” (Answer: there is a bar 
across the top to hold it out. Remember there is gravity on the moon 
and there is no atmosphere so no wind.) 
• Research other moons around other planets.  
• Contributions of scientists throughout history and across cultures 
have contributed significantly to current scientific thought. Knowledge 
about space is constantly changing. Scientists such as Ptolemy, 
Copernicus, Galileo, Steven Hawking, Neil deGrasse Tyson, Henrietta 
Leavitt, and Maria Mitchell can be studied. 

• SEVERAL TIMES PER DAY STUDENTS GET UP AND DEMONSTRATE ROTATION AND REVOLUTION. 
• HAVE STUDENTS IN GROUPS OF THREE PLAY ACT THE SUN, MOON, AND EARTH. REPEAT ALL THE 

VOCABULARY WORDS WHILE ACTING THEM OUT. 
• USE MANY FLASHLIGHTS AND STYROFOAM BALLS TO DEMONSTRATE DAY AND NIGHT AND A YEAR. 
• FIND EXAMPLES OF ROTATION AND REVOLUTION IN EVERYDAY LIFE.  
• MAKE A FLIPBOOK SHOWING THE PHASES OF THE MOON.  
• USE A CALENDAR THAT SHOWS THE PHASES OF THE MOON. PUT UP A PHASE ONCE A WEEK ON THE 

CLASS CALENDAR.  
• IN ART CLASS DO A LESSON ON PERSPECTIVE AND DRAW PICTURES WITH THINGS IN THE 
FOREGROUND AND THINGS IN THE BACKGROUND. 

LITERACY INTEGRATION: REAL WORLD CONTEXT: 
Postcards From Pluto: A Tour of the Solar System by Loreen Leedy, 
1996  
The Moon by Seymour Simon, 2003  
The Sun by Seymour Simon, 2003  

Many misconceptions are found when observing objects in the sky. Our 
knowledge of space is constantly changing; however, our 
understanding of the phenomena discussed in this unit is and has been 

stable for a very long time. Scientists have understood the rotation of 
the Earth on its axis and the revolution of the Earth around the sun 
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Earth: Our Planet in Space by Seymour Simon, 2003 
George’s Secret Key to the Universe by Steven and Lucy Hawking, 
2007 

and moon around the Earth for centuries. 
 

Discuss why pictures are drawn or models are made either incorrectly 
or are misleading. For example, the sun is always represented as a 
small object in a picture of the solar system simply because it isn’t 

possible to draw its accurate size and distance relative to the Earth 
and moon. The paper would have to be the size of the classroom. If a 
model shows the correct relative sizes of the sun, moon, and Earth, 

then the relative distances are often shown incorrectly or vice versa 
because the model has to be a useful size. The news sometimes has 
reporters giving incorrect information or updates on new findings by 

astronomers. Cartoon pictures or even pictures in textbooks can be 
incorrect or misleading. What was true 10 years ago may no longer be 
correct. Students need to be aware of misinformation and new 

information in their everyday lives. 
 
NASA is once again planning a mission to the moon. Encourage 

students to visit the NASA website to view current information about 
space and simulations of the movement of the Earth and moon. 
 

The sun is often in the news from solar power to causing skin cancer to 
solar flares disrupting computers. 
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GRADE:  SUBJECT:  STRAND:  TRG Science Pacing Guide::  
CODE: 

E.ST.E.1 

E.ST.04.11 

E.ST.04.12 
 

Michigan Standard: E.ST.E.1 
Characteristics of Objects in the Sky – Common objects in the sky have observable characteristics. 

 

GLCE: 

E.ST.04.11 Identify the sun and moon as common objects in the sky. 

E.ST.04.12 Compare and contrast the characteristics of the sun, moon, and Earth, including relative distances and abilities to support life. 

Unpacked Standard:  
Develop an understanding that the sun is the central and largest body in the solar system and that Earth and other objects in the sky move in 
a regular and predictable motion around the sun. Understand that those motions explain the day, year, moon phases, eclipses, and the 
appearance of motion of objects across the sky. Understand that gravity is the force that keeps the planets in orbit around the sun and 
governs motion in the solar system. Develop an understanding that fossils and layers of Earth provide evidence of the history of Earth’s life 
forms, changes over long periods of time, and theories regarding Earth’s history and continental drift. 

Board Objective:  
• I can make observations and describe the apparent movement of the sun and moon across the sky. 
• I can determine why there is day and night and a year.  
• I can observe the phases of the moon. 

ASSESSMENTS:  LEARNING OUTCOMES  STRATEGIES 

E.ST.04.11 Assessment Clarifications 

1. The moon is the closest object to Earth, and 

while many other objects are larger, the moon 

appears prominent in the sky because it is so 

close to Earth. 

2. The sun is the closest star to Earth, and while 

many other stars are larger, the sun appears 

prominent in the sky because it is so close to 

Earth. 

 

 

E.ST.04.12 Assessment Clarifications  

1. The moon is the closest object in the sky to 

the Earth.  

2. The sun is the closest star to the Earth.  

3. The moon is a natural satellite of the Earth 

and the Earth is a natural satellite of the sun.  

4. The sun is capable of producing its own 

light, but the Earth and the moon reflect the 

sun’s light.  

5. The Earth is capable of supporting life, as we 

know it, because Earth has water, a breathable 

atmosphere, and light from the sun.  

6. The moon is not capable of supporting life, 

E.ST.04.11 Instructional Clarifications 
1. Identify means to recognize the differences between the sun and 
moon and other objects in the sky. 
2. The moon is the closest object to Earth, and while many other objects 
are larger, the moon appears prominent in the sky because it is so close 
to Earth. 
3. The sun is the closest star to Earth, and while many other stars are 
larger, the sun appears prominent in the sky because it is so close to 
Earth. 
 

 
E.ST.04.12 Instructional Clarifications 
1. Compare and contrast means to note the similarities and differences of 
the sun, moon, and Earth. 
2. The moon is the closest object in the sky to the Earth.  
3. The sun is the closest star to the Earth.  
4. The moon is a natural satellite of the Earth, and the Earth is a natural 
satellite of the sun.  
5. The sun is capable of producing its own light, but the Earth and the 
moon reflect the sun’s light.  
6. The Earth is capable of supporting life, as we know it, because Earth 
has water, a breathable atmosphere, and light from the sun.  
7. The moon is not capable of supporting life, as we know it, because it 

Inquiry Processes 
S.IP.04.11 Make purposeful observations 
of the sun and the moon using the 
appropriate senses. 
S.IP.04.12 Generate questions based on 
observations of the sun and the moon 
S.IP.04.14 Manipulate simple tools that aid 
observation and data collection (ruler, 
thermometer). 
S.IP.04.15 Make accurate measurements 
with appropriate units (centimeters, 
Celsius). 
S.IP.04.16 Construct simple charts and 
graphs from data and observations of the 
movements of the sun and the moon. 
Inquiry Analysis and Communication 
S.IA.04.11 Summarize information from 
charts of the Earth, sun, and moon. 
S.IA.04.12 Share ideas about the Earth, 
sun, and moon through purposeful 
conversation in collaborative groups. 
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as we know it, because it does not have 

breathable atmosphere.  

7. The sun, moon, and Earth are spheres.  

8. Although the sun is much larger than the 

moon, they appear to be the same size because 

the sun is much farther away. 

 

Formative Assessment Examples  

• Organize facts about the sun, moon, and Earth 

on a chart. (E.ST.04.11, 

E.ST.04.12)  

• Draw diagrams and pictures to show 

understanding of the terms rotation, revolution, 

day, night, year, orbit, and phases of the moon. 

(E.ST.04.21, E.ST.04.22, E.ST.04.23, 

E.ST.04.24)  

• Keep ongoing graphs and/or charts showing 

the data collected about the sun and the moon. 

(E.ST.04.24, E.ST.04.25)  

 

Summative Assessment Examples  

• Explain the difference between the words 

rotation and revolution. 

(E.ST.04.21, E.ST.04.22) 

• Explain the difference between the time it 

take the Earth to rotate and revolve and the 

moon to rotate and revolve. (E.ST.04.21, 

E.ST.04.22, 

E.ST.04.23)  

• Put pictures of phases of the moon in the 

correct order. (E.ST.04.24)  

• Create a model of the Earth, sun, and moon 

that has labels showing: rotation and revolution 

of the Earth and moon, day and night, a year, 

and the relative sizes of the Earth, sun, and 

moon. (E.ST.04.21, E.ST.04.22, E.ST.04.23, 

E.ST.04.24) 

does not have breathable atmosphere.  
8. The sun, moon, and Earth are nearly spherical.  
9. Although the sun is much larger than the moon, they appear to be the 
same size because the sun is much farther away.  
10.The Earth and moon are solid spheres and the sun is gaseous.  
11.A common misconception is the sun and moon are the same size.  
12.A common misconception is the sun is not a star.  
13.A common misconception is the sun orbits the Earth.  
14.A common misconception is the stars go away during the day, and the 
sun goes away at night.  
15.A common misconception is the moon is not a satellite.  
16.A common misconception is the moon can only be seen at night.  
17.A common misconception is the moon has no gravity.  
18.A common misconception is wind blows on the moon. 

S.IA.04.13 Communicate and present 
findings of observations and 
investigations. 
S.IA.04.14 Develop research strategies and 
skills for information gathering about the 
sun and the moon. 
Reflection and Social Implications 
S.RS.04.11 Demonstrate understanding of 
the relationship of the Earth, sun, and 
moon through illustrations and models. 
S.RS.04.14 Use samples as evidence to 
separate fact from opinion when 
classifying the Earth, sun, and moon. 
S.RS.04.15 Use evidence when 
communicating about the Earth, sun, and 
moon. 
S.RS.04.16 Identify technology used in 
everyday life when taking shadow 
readings of the sun’s movement in the sky. 
S.RS.04.18 Describe the effect the sun has 
on the balance of the natural world. 
S.RS.04.19 Describe how people such as 
Ptolemy, Copernicus, Galileo, Hubble, and 
Hawking have contributed to science 
throughout history and across cultures. 

RESOURCES: VOCABULARY: 
Postcards From Pluto: A Tour of the Solar System by Loreen Leedy, 
1996  
The Moon by Seymour Simon, 2003  
The Sun by Seymour Simon, 2003  
Earth: Our Planet in Space by Seymour Simon, 2003 

EARTH SUN MOON STAR OBSERVE REFLECT ABILITY TO SUPPORT LIFE PRODUCE LIGHT BREATHABLE 

ATMOSPHERE REVOLUTION ORBIT ROTATION EARTH’S AXIS PHASES OF THE MOON DAY NIGHT CYCLE 

SEASONS YEAR NATURAL SATELLITE RELATIVE DISTANCE CAPABLE VISIBLE SHAPE PREDICTABLE CYCLE 

APPARENT MOVEMENT 



 

4.Science.TRG.1.2 

69 
George’s Secret Key to the Universe by Steven and Lucy Hawking, 
2007 

ESSENTIAL QUESTIONS: EXPERIMENT/NEXT GENERATION SCIENCE STANDARD: 
What is the closest object to Earth? 
 
What is the closest star to Earth? 
 
Why are we able to live on the Earth? 
 
How do objects move in the solar system? 
 

• Research about craters on the moon and what causes them. Set up an 
investigation making craters by dropping clay balls into flour and observing the 
patterns and sizes of the craters. Try different heights to see if the size of the crater 
changes. A toothpick inserted into the clay ball makes it easier to drop the ball and 
remove it from the flour without disturbing the crater. 
• Do research about the missions to the moon and what it was like for the 
astronauts. Students plan a make-believe mission to the moon. What would be the 
10 most important items they would need to take and why? 
• Research about possible missions to the sun.  
• Take a field trip to a planetarium.  
• Answer the question, “Why does it look like the American flag the astronauts 
planted is waving on the moon?” (Answer: there is a bar across the top to hold it 
out. Remember there is gravity on the moon and there is no atmosphere so no 
wind.) 
• Research other moons around other planets.  
• Contributions of scientists throughout history and across cultures have 
contributed significantly to current scientific thought. Knowledge about space is 
constantly changing. Scientists such as Ptolemy, Copernicus, Galileo, Steven 
Hawking, Neil deGrasse Tyson, Henrietta Leavitt, and Maria Mitchell can be studied. 
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GRADE:  SUBJECT:  STRAND:  TRG Science Pacing Guide::  
CODE: 

E.ST.E.2 

E.ST.04.21 

E.ST.04.22 

E.ST.04.23 

E.ST.04.24 

E.ST.04.25 

Michigan Standard: E.ST.E.2 
Patterns of Objects in the Sky – Common objects in the sky have observable characteristics and predictable patterns of movement. 

 

GLCE: 

E.ST.04.21 Describe the orbit of the Earth around the sun as it defines a year. 

E.ST.04.22 Explain that the spin of the Earth creates day and night. 

E.ST.04.23 Describe the motion of the moon around the Earth. 

E.ST.04.24 Explain how the visible shape of the moon follows a predictable cycle, which takes approximately a month. 

E.ST.04.25 Describe the apparent movement of the sun and moon across the sky through day/night and the seasons. 

Unpacked Standard:  
Develop an understanding that the sun is the central and largest body in the solar system and that Earth and other objects in the sky move in a 
regular and predictable motion around the sun. Understand that those motions explain the day, year, moon phases, eclipses, and the 
appearance of motion of objects across the sky. Understand that gravity is the force that keeps the planets in orbit around the sun and governs 
motion in the solar system. Develop an understanding that fossils and layers of Earth provide evidence of the history of Earth’s life forms, 
changes over long periods of time, and theories regarding Earth’s history and continental drift. 

Board Objective:  
• I can make observations and describe the apparent movement of the sun and moon across the sky. 
• I can determine why there is day and night and a year.  
• I can observe the phases of the moon. 

ASSESSMENTS:  LEARNING OUTCOMES  STRATEGIES 

E.ST.04.21 Assessment Clarifications 

1. It takes the Earth approximately 365 days or 

one year to make a complete revolution around 

the sun. 

2. The path the Earth follows is called an orbit. 

The Earth follows the same imaginary path 

every year. 

 

 

E.ST.04.22 Assessment Clarifications 

1. The Earth spins on its axis. It takes the Earth 

approximately 24 hours or one day to make one 

complete rotation. 

2. The side of the Earth facing the sun is 

experiencing daytime and the side not facing 

the sun is experiencing night. 

 

E.ST.04.21 Instructional Clarifications 
1. Describe means to tell or depict in spoken or written words how the 
orbit of the Earth around the sun defines a year. 
2. It takes the Earth approximately 365.25 days or one year to make a 
complete revolution around the sun. Leap year occurs every fourth year 
to accommodate the extra 0.25 day per year. 
3. Revolution is the movement of one object on a path (orbit) around 
another object. 
4. The path the Earth follows is called an orbit. The Earth follows the 
same imaginary path every year. 
 

 
E.ST.04.22 Instructional Clarifications 
1. Explain is to clearly describe by means of illustrations (drawing), 
demonstrations, and/or verbally tell how the spin of the Earth creates 
day and night. 

Inquiry Processes 
S.IP.04.11 Make purposeful observations 
of the sun and the moon using the 
appropriate senses. 
S.IP.04.12 Generate questions based on 
observations of the sun and the moon 
S.IP.04.14 Manipulate simple tools that aid 
observation and data collection (ruler, 
thermometer). 
S.IP.04.15 Make accurate measurements 
with appropriate units (centimeters, 
Celsius). 
S.IP.04.16 Construct simple charts and 
graphs from data and observations of the 
movements of the sun and the moon. 
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E.ST.04.23 Assessment Clarification 

1. The moon travels on a path around the Earth 

called a revolution. 

 

 

E.ST.04.24 Assessment Clarifications  

1. The moon is visible because it reflects light 

from the sun.  

2. The moon seems to change shape from day 

to day in a cycle that lasts about a month.  

3. The different shapes of the moon are called 

phases. 

 

 

E.ST.04.25 Assessment Clarifications 

1. The sun appears to move across the sky in 

the same way from east to west every day. 

2. The path of the sun changes slowly with the 

seasons getting higher in the summer and lower 

in the winter. 

3. When visible, the moon also moves across 

the sky from east to west on a daily basis. 

 

Formative Assessment Examples  

• Organize facts about the sun, moon, and Earth 

on a chart. (E.ST.04.11, 

E.ST.04.12)  

• Draw diagrams and pictures to show 

understanding of the terms rotation, revolution, 

day, night, year, orbit, and phases of the moon. 

(E.ST.04.21, E.ST.04.22, E.ST.04.23, 

E.ST.04.24)  

• Keep ongoing graphs and/or charts showing 

the data collected about the sun and the moon. 

(E.ST.04.24, E.ST.04.25)  

 

Summative Assessment Examples  

• Explain the difference between the words 

rotation and revolution. 

(E.ST.04.21, E.ST.04.22) 

• Explain the difference between the time it 

take the Earth to rotate and revolve and the 

2. The Earth spins on its axis. It takes the Earth approximately 24 hours or 
one day to make one complete rotation. 
3. Rotation is the turning of an object on its axis.  
4. Axis is an imaginary line through the center of an object around which 
that object turns.  
5. The side of the Earth facing the sun is experiencing daytime and the 
side not facing the sun is experiencing night. 
 

 
E.ST.04.23 Instructional Clarifications 
1. Describe is to tell or depict in spoken or written words the path the 
moon travels around the Earth. 
2. The moon travels on a path around the Earth called a revolution.  
3. The moon rotates on its axis.  
4. The moon takes approximately 28 days to both rotate and revolve thus 
causing the same side of the moon to always face the Earth.  
5. A common misconception is the moon does not rotate on its axis as it 
revolves around the Earth. 
 

 
E.ST.04.24 Instructional Clarifications 
1. Explain is to clearly describe by means of illustrations (drawing), 
demonstrations, and/or verbally tell how the visible shape of the moon 
follows a predictable cycle that takes approximately a month. 
2. The moon shines by reflecting light from the sun.  
3. The observable shape of the moon changes from day to day in a cycle 
that lasts about a month. The different shapes of the moon are called 
phases.  
4. No matter where the moon is in space, half is lighted and half is dark. 
As the moon revolves around the Earth, we see different amounts of the 
moon’s lighted side. So, the moon seems to change shape.  
5. The cycle of phases is new moon, waxing crescent, first quarter, waxing 
gibbous, full moon, waning gibbous, last quarter, and waning crescent. 
Note: Although the quarter moon looks like a “half moon,” the word 
quarter refers to the moon being one fourth of its way through its cycle. 
6. A common misconception is the moon gets bigger and smaller.  
7. A common misconception is the phases of the moon are caused by 
shadows cast on its surface by other objects in the solar system.  
8. A common misconception is the phases of the moon are caused by the 
shadow of the Earth on the moon.  
9. A common misconception is the moon moving into the sun’s shadow 

Inquiry Analysis and Communication 
S.IA.04.11 Summarize information from 
charts of the Earth, sun, and moon. 
S.IA.04.12 Share ideas about the Earth, 
sun, and moon through purposeful 
conversation in collaborative groups. 
S.IA.04.13 Communicate and present 
findings of observations and 
investigations. 
S.IA.04.14 Develop research strategies and 
skills for information gathering about the 
sun and the moon. 
Reflection and Social Implications 
S.RS.04.11 Demonstrate understanding of 
the relationship of the Earth, sun, and 
moon through illustrations and models. 
S.RS.04.14 Use samples as evidence to 
separate fact from opinion when 
classifying the Earth, sun, and moon. 
S.RS.04.15 Use evidence when 
communicating about the Earth, sun, and 
moon. 
S.RS.04.16 Identify technology used in 
everyday life when taking shadow 
readings of the sun’s movement in the sky. 
S.RS.04.18 Describe the effect the sun has 
on the balance of the natural world. 
S.RS.04.19 Describe how people such as 
Ptolemy, Copernicus, Galileo, Hubble, and 
Hawking have contributed to science 
throughout history and across cultures. 
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moon to rotate and revolve. (E.ST.04.21, 

E.ST.04.22, 

E.ST.04.23)  

• Put pictures of phases of the moon in the 

correct order. (E.ST.04.24)  

• Create a model of the Earth, sun, and moon 

that has labels showing: rotation and revolution 

of the Earth and moon, day and night, a year, 

and the relative sizes of the Earth, sun, and 

moon. (E.ST.04.21, E.ST.04.22, E.ST.04.23, 

E.ST.04.24) 

cause the phases of the moon.  
10.A common misconception is clouds cause the phases of the moon. 
11.A common misconception is the same side of the moon is always dark. 
 

 
E.ST.04.25 Instructional Clarifications 
1. Describe is to tell or depict in spoken or written words the apparent 
movement of the sun and moon across the sky through day/night and 
the seasons. 
2. The sun appears to move across the sky every day from the eastern 
part of the sky to the western part of the sky. The apparent motion of the 
sun across the sky is due to the Earth’s rotation. 
3. The path of the sun changes slowly with the seasons getting higher in 
the summer and lower in the winter. 
4. The moon also appears to move across the sky from east to west on a 
daily basis due to the Earth’s rotation, however the time of the rising and 
setting varies throughout its cycle. 
5. A common misconception is the sun rises exactly due east and sets 
exactly due west every day. 
6. A common misconception is the sun is directly overhead at 12:00 noon 
everyday. 

RESOURCES: VOCABULARY: 
Postcards From Pluto: A Tour of the Solar System by Loreen Leedy, 
1996  
The Moon by Seymour Simon, 2003  
The Sun by Seymour Simon, 2003  
Earth: Our Planet in Space by Seymour Simon, 2003 
George’s Secret Key to the Universe by Steven and Lucy Hawking, 
2007 

EARTH SUN MOON STAR OBSERVE REFLECT ABILITY TO SUPPORT LIFE PRODUCE LIGHT BREATHABLE 

ATMOSPHERE REVOLUTION ORBIT ROTATION EARTH’S AXIS PHASES OF THE MOON DAY NIGHT CYCLE 

SEASONS YEAR NATURAL SATELLITE RELATIVE DISTANCE CAPABLE VISIBLE SHAPE PREDICTABLE CYCLE 

APPARENT MOVEMENT 

ESSENTIAL QUESTIONS: EXPERIMENT/NEXT GENERATION SCIENCE STANDARD: 
How long does it take the Earth to revolve around the sun? 
Why do we have day and night? 
How do the Earth and its moon move around the sun? 
What is the moon’s orbit called? 
How do we determine day, year, and moon phases? 

ESS1.A THE UNIVERSE AND ITS STARS 
ESS1.B EARTH AND THE SOLAR SYSTEM 
PS2.B TYPES OF INTERACTIONS 
1-ESS1-1 USE OBSERVATIONS OF THE SUN, MOON, AND STARS TO DESCRIBE PATTERNS THAT CAN BE PREDICTED. 
1-ESS1-2 MAKE OBSERVATIONS AT DIFFERENT TIMES OF YEAR TO RELATE THE AMOUNT OF DAYLIGHT TO THE TIME OF YEAR. 
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GRADE: K SUBJECT: Science STRAND:  TRG Science Pacing Guide::  
CODE: 

S.IP.E.1 

S.IP.04.11 

S.IP.04.12 

S.IP.04.13 

S.IP.04.14 

Michigan Standard: 
Inquiry Process 

S.IP.E.1. Inquiry involves generating questions, conducting investigations, and developing solutions to problems through reasoning and 

observation. 

 

GLCE: 

S.IP.04.11: Make purposeful observation of the natural world using the appropriate senses. 

S.IP.04.12 Generate questions based on observations. 

S.IP.04.13: Plan and conduct simple investigations. 

S.IP.04.14 Manipulate simple tools that aid observation and data collection (for example: hand lens, balance, ruler, meter stick, measuring cup, 

thermometer, spring scale, stop watch/timer, graduated cylinder/beaker). 

Unpacked Standard:  
Students know that their senses are used to make observations and learn about their environment. Students know that the position of an 
object can be described by locating the object relative to another object, fixed point, or background. Students know the difference between 
words used to describe the location of an object such as: (in front of, behind, between, on top of, under, above, below, beside) and can 
communicate using oral language so that all observers can agree on the position of an object in relation to another object. 

Board Objective:  
I can use my senses to understand the world around me.  
I can use positional words to describe the world around me. 

ASSESSMENTS:  CONCEPT NOTES:  STRATEGIES 

Formative Assessment Examples  
• Evaluate students’ use of terms, 
knowledge of all five senses, and ability to 
observe with them during the small group 
activities and whole group discussions. 
(S.IP.02.11)  
• Evaluate students’ ability to sort and 
describe the attribute used to sort objects 
during sorting activities and discussions 
about the sorting activities. 
(S.IP.02.11) Summative Assessment 
Examples  
• Which sense do you use to identify the 
color of a Teddy Bear? (sight) (S.IP.02.11) 
• Which senses can you use to observe the 
size of a Teddy Bear? (sight and touch) 
(S.IP.02.11) 

Using various objects inside and outside of the classroom: 
1. Recognize relative position of objects as in front of, 

behind, between, on top of, under, above, below and 
beside. 

2. Replicate relative position of objects as in front of, behind, 
between, on top of, under, above, below and beside. 

3. Demonstrate relative position of objects as in front of, 
behind, between, on top of, under, above, below and 
beside. 

4. Group relative position of objects as in front of, behind, 
between, on top of, under, above, below and beside. 

5. Compare relative position of objects as in front of, behind, 
between, on top of, under, above, below and beside. 

 
Explain and Define 
•With the whole group, share students’ ideas for sorting objects. 
Brainstorm different ways the objects were sorted to show that 

Procedures 
1. The first step in any inquiry is the 
formulation of a question or set of 
questions related to the topic of inquiry. 
The question can be posed by the teacher 
or by the pupil(s). Sometimes the question 
is referred to as a hypothesis or a problem 
statement. 
 
2. Once a question is posed, pupils are 
encouraged to investigate the topic by 
gathering information from sources that 
either the teacher provides or within 
learning resources or tools that are readily 
available to the pupils. 
 
3. When enough information related to 
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• Which sense do you use to know that 
something is burning on the stove in the 
kitchen when you are in another room? 
(smell) (S.IP.02.11) 
• Which sense do you use to observe that 
your milk is cold? (touch) (S.IP.02.11) 
• Which sense to you use to tell if a candy 
is sweet or sour? (taste) (S.IP.02.11) 
• Which senses can you use to tell if a car 
is coming down the street? (sound, sight) 
(S.IP.02.11) 
• Which sense do you use to know if the 
water is running in the bathroom sink but 
you are in the bedroom? (sound) 
(S.IP.02.11) 
• Show a picture of objects in a one-circle 
Venn diagram. Large 2-D shapes of various 
kinds are inside the circle and small 2-D 
shapes of the same various shapes are 
outside the circle. Circle the way these 
shapes were sorted. (color, shape, size) 
(S.IP.02.11) 

there is more than one way to sort them. Show students how to 
use a graphic organizer such as a chart, or a one or two circle Venn 
diagram to record how they sorted their objects. (S.IP.04.11, 
S.IA.04.12) 
•Go on a blindfolded walk with a partner. Taking turns, one child 
will lead another through a specified area. After the blindfold walk, 
have the student re-take the walk without the blindfold. In a large 
group discussion, let children describe how they felt when they 
were blindfolded compared to when they were not. Talk about 
what they are able to observe when they do not have their eyes to 
see. (S.IP.04.11, S.IA.04.13, S.RS.04.11) 
•Read the book, Through Grandfather’s Eyes, and compare the 
feelings experienced by John and his Grandpa to the ones they 
may have experienced in this activity. (S.IP.04.11, S.IA.04.14) 
•What color of eyes is the most common in the classroom? Give 
children a small mirror to look at their eyes. Make a graph of the 
color of eyes of all the children in the classroom. 
•Put various shaped blocks in a bag. Ask the children to find a 
block with a certain shape or size. Can they find a block of a certain 
color? Discuss what information the senses can and cannot 
provide. (S.IP.04.11, S.IA.04.12) 
•Identify food by only using the sense of taste. Cut up an apple, 
pear, and potato. With eyes closed, hold your nose and taste the 
pieces. Record whether or not you were able to identify the food 
correctly using only the sense of taste. (S.IP.04.11) 
•Identify food with the sense of smell. Pop popcorn and keep it 
out of sight. Ask students how they know you popped popcorn. 
Ask for their evidence the popcorn has been popped. (S.IP.04.11, 
S.IA.04.12) 

the topic of inquiry is gathered, it is 
organized in categories or outlined by 
highlighting the important information 
relative to the topic. This helps the pupil 
make connections with new learning and 
prior learning. 
 
4. The information is discussed and 
analyzed for further understanding. The 
teacher can direct the discussion and 
highlight the implications that arise from 
the investigation and show how it relates 
to the solution of the problem. 
 
5. Conclusions are made and related back 
to the original question. Student 
reflections are encouraged and serve as a 
way to relate back to the inquiry and 
retrace the steps that led to the 
conclusion. This also serves to reinforce 
the model so that pupils can repeat the 
process in any problem-solving situation. 

RESOURCES: VOCABULARY: 
Instructional/Web Resources: 
 
How to Teach Positional Words 
http://watchknowlearn.org/Video.aspx?VideoID=8487&CategoryID=4
007 
 
Resources (Material, Human, or Technological)      PE Teacher,  

SENSES, OBSERVE, POSITION, DESCRIBE, SIGHT, SOUND, SMELL, TOUCH, TASTE, IN FRONT OF, 
BEHIND, BETWEEN, ON TOP OF UNDER, ABOVE, BELOW, BESIDE, MOVEMENT, RUN, WALK, SWIM, 
FLY, FALL, WIGGLE, HOP, SKIP, WADDLE, SLITHER, STRAIGHT, ZIGZAG, ROUND AND ROUND, BACK 

AND FORTH, FAST, SLOW. 

http://watchknowlearn.org/Video.aspx?VideoID=8487&CategoryID=4007
http://watchknowlearn.org/Video.aspx?VideoID=8487&CategoryID=4007


 

4.Science.TRG.1.2 

75 
Imagination Station (Wilson, N.C.), Energizers 
http://colaborativelearning.pbworks.com/w/page/32112575/Kinderga
rten%20Science 
 
Lesson Plans: http://www.uen.org/core/core.do?courseNum=3000 
 

ESSENTIAL QUESTIONS: EXPERIMENT/NGSS ALIGNMENT: 
1. How do my senses help me learn about my environment?  
2. Can you tell the difference between positional words?  
3. How can you describe the position of an object when 

compared with another? 

Big Idea 1: The Practice of Science 
A: Scientific inquiry is a multifaceted activity; The processes of science 
include the formulation of scientifically investigable questions, construction of 
investigations into those questions, the collection of appropriate data, the 
evaluation of the meaning of those data, and the communication of this 
evaluation. 
 
B: The processes of science frequently do not correspond to the traditional 
portrayal of "the scientific method." 
 
C: Scientific argumentation is a necessary part of scientific inquiry and plays 
an important role in the generation and validation of scientific knowledge. 
 
D: Scientific knowledge is based on observation and inference; it is important 
to recognize that these are very different things. Not only does science 
require creativity in its methods and processes, but also in its questions and 
explanations. 

 
 
  

http://colaborativelearning.pbworks.com/w/page/32112575/Kindergarten%20Science
http://colaborativelearning.pbworks.com/w/page/32112575/Kindergarten%20Science
http://www.uen.org/core/core.do?courseNum=3000
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GRADE: K  SUBJECT: SCIENCE STRAND:  TRG Science Pacing Guide::  
CODE: 

S.IP.E.1 

S.IP.04.14 

S.IP.04.15 
 

S.IP.04.16 

 

Michigan standard: 
Inquiry Process 

S.IP.E.1. Inquiry involves generating questions, conducting investigations, and developing solutions to problems through reasoning and 

observation.; 

 

S.IP.04.14: Manipulate simple tools (for example: hand lens, pencils, balances, non- standard objects for measurement) that aid observation and data 

collection. 

S. IP.04.15: Make accurate measurements with appropriate (non-standard) units for the measurement tool. 

S.IP.04.16 Construct simple charts and graphs from data and observations. 

Unpacked Standard:  
Students know objects may be sorted based on a list of observable properties such as size, color, shape, texture, weight, and flexibility. 

Board Objective:  
I can analyze and categorize objects by their different properties. 
I can give examples of different kinds of materials from which objects are made and how they are used.  
I can compare different kinds of materials from which objects are made and how they are used 

ASSESSMENTS:  CONCEPT NOTES:  STRATEGIES 

Compare (detect 
correspondences between) 
objects based on what they are 
made of and tell how the 
properties make them suitable 
for how they are used. 
 
Student can give examples of 
different types of materials and 
their uses.  
 
Students compare/contrast 
different materials and their 
uses.  
 
Use writing activity as informal 
assessment. 

•Elaborate on observations with senses by introducing observation tools. Give 
students hand lenses or simple microscopes to observe small things, like grains of 
sand, swatches of different materials, leaves, small insects, coins, and other very 
small objects. Give students binoculars to use when they are outside. Compare how 
hand lenses can help the eye see things that are small and binoculars can help 
students see things better when they are very far away. (S.IP.04.11, S.IP.04.14, 
S.IP.04.15) 
•Discuss with the children the size of objects such as an airplane when it is close and 
when it is far away. Have them draw pictures to show the difference. (S.IP.04.11, 
S.RS.04.11) 
•Working with a partner or small group, one student sorts a small set of objects by an 
attribute of his/her choice. The partner must guess the attribute his/her partner used 
to sort the objects. (S.IP.04.11, S.RS.04.11) 
•Are two ears better than one? Investigate this by choosing a child to go to the center 
of a circle. This child will close his eyes while the teacher points to one of the other 
children in the circle who will snap their fingers or lightly clap. The child in the center 
points to where he hears the sound coming. Do this two more times. Then try it again, 

Procedures 
1. The first step in any inquiry is 
the formulation of a question or 
set of questions related to the 
topic of inquiry. The question can 
be posed by the teacher or by the 
pupil(s). Sometimes the question 
is referred to as a hypothesis or a 
problem statement. 
 
2. Once a question is posed, 
pupils are encouraged to 
investigate the topic by gathering 
information from sources that 
either the teacher provides or 
within learning resources or tools 
that are readily available to the 
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 but have the child in the center cover one ear with his hand, thus using only one ear 

to hear the snap or clap. Is the child as accurate as before? Repeat two more times. 
(S.IP.04.11, S.IP.04.12, S.IP.04.13, S.RS.04.11) 
•The teacher or a student stands behind the door or a screen. Make noises for other 
students to guess. For example, ring a bell or open the drawer. Include an activity that 
does not make noise, for example, writing on paper. This will show that sometimes 
you need to use more than one sense to better interpret an event. (S.IP.04.11, 
S.RS.04.11) 
•Review all five senses and how they help by reading the big book students put 
together during the unit (see Writing Integration activity). (S.IP.04.11, S.IA.04.14) 
•Make a texture graph and select from many articles to glue them into categories 
that make them similar. After students have classified their articles, label them with 
color, hard, soft, rough, smooth, etc. (S.IP.04.16) 
 
Engage & Explore 

1. Take a walk outside to make purposeful observations. If feasible and the area 
is safe, have students walk barefoot. Encourage students to share with a 
partner, while on the walk, some of the things they observe. Ask students 
questions during the walk to help them focus on their senses. What do you 
hear, smell, feel, or see? (S.IP.04.11) 

2. Make purposeful observations from one place by placing a hula-hoop or tied 
string in a circle and sit very quietly in the middle. Have students cover their 
ears and make observations, then close their eyes and make observations. 
(S.IP.04.11) 

3. Engage the students in a whole group discussion about their observations. 
Identify the senses they needed to make the observations. (S.IP.01.11, 
S.IA.04.12, S.IA.04.13) 

4. Set up science exploration centers with activities that explore the senses. 
Include objects that make different types of noise; swatches of materials with 
different textures to feel; plastic bottles with familiar scents to smell by the 
wafting method and identify; objects of various shapes, colors, and sizes to 
sort. (Note: Children should not be allowed to put things in their mouth to 
taste unless closely supervised.)(S.IP.04.11, S.IP.04.12, S.IP.04.13, S.IA.04.14, 
S.RS.04.11) 

5. Give students sets of blocks, toy cars, buttons, shells, or other materials that 
have various attributes to sort. The attributes include size, color, shape, 
thickness, flexibility, type of material (i.e. wood, metal, or plastic), number of 
holes, or others. After sorting objects, ask students to describe how they 

pupils. 
 
3. When enough information 
related to the topic of inquiry is 
gathered, it is organized in 
categories or outlined by 
highlighting the important 
information relative to the topic. 
This helps the pupil make 
connections with new learning 
and prior learning. 
 
4. The information is discussed 
and analyzed for further 
understanding. The teacher can 
direct the discussion and 
highlight the implications that 
arise from the investigation and 
show how it relates to the 
solution of the problem. 
 
5. Conclusions are made and 
related back to the original 
question. Student reflections are 
encouraged and serve as a way 
to relate back to the inquiry and 
retrace the steps that led to the 
conclusion. This also serves to 
reinforce the model so that 
pupils can repeat the process in 
any problem-solving situation. 
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sorted them. (S.IP.04.11, S.IP.04.12, S.IP.04.13, S.IA.04.14, S.RS.04.11) 

6. Have students sit quietly for two minutes and listen to all the noises they 
hear. First have them predict what they think they will hear. Afterwards, 
make a class list of all the noises and the things they think made them. 
(S.IP.04.11, S.RS.04.11) 

RESOURCES: VOCABULARY: 
Instructional/Web Resources: 
BBC Science Clips: Sorting and Using Materials 
http://www.bbc.co.uk/schools/scienceclips/ages/5_6/ourselves.shtml 
 
 

CLASSIFY, PROPERTIES, COLOR, SIZE, SHAPE, WEIGHT, TEXTURE, FLEXIBILITY, MAGNETIC 

ATTRACTION, FLOAT, SINK, HARD, MATERIALS 

ESSENTIAL QUESTIONS: EXPERIMENT/NGSS ALIGNMENT: 
Can I analyze and categorize objects by their different properties? K-2-ETS1-1. Ask questions, make observations, and gather information about a 

situation people want to change to define a simple problem that can be solved 
through the development of a new or improved object or tool.  
 
K-2-ETS1-2. Develop a simple sketch, drawing, or physical model to illustrate how 
the shape of an object helps it function as needed to solve a given problem.  
 
K-2-ETS1-3. Analyze data from tests of two objects designed to solve the same 
problem to compare the strengths and weaknesses of how each performs.  

  

http://www.bbc.co.uk/schools/scienceclips/ages/5_6/ourselves.shtml
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GRADE: 1 SUBJECT: Science STRAND:  TRG Science Pacing Guide::  
CODE: 

S.IA.E.1 

S.IA.04.12 

Michigan Standard:  

S.IA.E.1: Inquiry Analysis and Communication 

 

S.IA.E.1 Inquiry includes an analysis and presentation of findings that lead to future questions, research, and investigations. 

S.IA.04.12 Share ideas about science through purposeful conversation.  

Unpacked Standard:  
Analyzing data in K–2 builds on prior experiences and progresses to collecting, recording, and sharing observations. 
 Use and share pictures, drawings, and/or writings of observations. 
 Use observations to describe patterns and/or relationships in the natural and designed worlds in order to answer scientific questions and 

solve problems. 
 Make measurements of length to quantify data. 
 Analyze data from tests of an object or tool to determine if a proposed object or tool functions as intended. 

Board Objective:  
I can talk about science 
I can make observations and tell others what I found 
I can tell others about my investigation through writing, pictures and speaking 

ASSESSMENTS:  CONCEPT NOTES:  STRATEGIES 

Construct simple charts from data and 
observations. 
 
Communicate and present findings of 
observations. 
 
Demonstrate scientific concepts through 
various illustrations, performances, 
models, exhibits, and activities. 
 
 

Understandings about Inquiry 
•Scientific investigations involve asking and answering a question 
and comparing the answer with what scientists already know 
about the world. 
•Scientists use different kinds of investigations depending on the 
questions they are trying to answer. 
•Simple instruments, such as magnifiers, thermometers, and 
rulers, provide more information that scientists obtain using only 
their senses. 
•Scientists develop explanations using observations (evidence) 
and what they already know about the world (scientific 
knowledge). 
•Scientists make the results of their investigations public; they 
describe the investigations in ways that enable others to repeat 
the investigations. 
•Scientists review and ask questions about the results of other 
scientists’ work. 
 
Planning and Carrying Out Investigations  
Planning and carrying out investigations to answer questions 

Procedures 
1. The first step in any inquiry is the 
formulation of a question or set of 
questions related to the topic of inquiry. 
The question can be posed by the teacher 
or by the pupil(s). Sometimes the question 
is referred to as a hypothesis or a problem 
statement. 
 
2. Once a question is posed, pupils are 
encouraged to investigate the topic by 
gathering information from sources that 
either the teacher provides or within 
learning resources or tools that are readily 
available to the pupils. 
 
3. When enough information related to 
the topic of inquiry is gathered, it is 
organized in categories or outlined by 
highlighting the important information 
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or test solutions to problems in K–2 builds on prior 
experiences and progresses to simple investigations, based 
on fair tests, which provide data to support explanations or 
design solutions.  
Plan and conduct investigations collaboratively to produce 
data to serve as the basis for evidence to answer a question. 
(1-PS4-1),(1-PS4-3)  
 
Constructing Explanations and Designing Solutions  
Constructing explanations and designing solutions in K–2 
builds on prior experiences and progresses to the use of 
evidence and ideas in constructing evidence-based accounts 
of natural phenomena and designing solutions.  

Make observations (firsthand or from media) to construct 
an evidence-based account for natural phenomena (1-PS4-2)  
Use tools and materials provided to design a device that 
solves a specific problem. (1-PS4-4)  

relative to the topic. This helps the pupil 
make connections with new learning and 
prior learning. 
 
4. The information is discussed and 
analyzed for further understanding. The 
teacher can direct the discussion and 
highlight the implications that arise from 
the investigation and show how it relates 
to the solution of the problem. 
 
5. Conclusions are made and related back 
to the original question. Student 
reflections are encouraged and serve as a 
way to relate back to the inquiry and 
retrace the steps that led to the 
conclusion. This also serves to reinforce 
the model so that pupils can repeat the 
process in any problem-solving situation. 

RESOURCES: VOCABULARY: 
 Garrett, Ginger. Scientists Ask Questions. New York: Children’s Press, 

2005. Hewitt,  
 Sally. Hear This! New York: Crabtree Publishing, 2008.  
 Look Here! New York: Crabtree Publishing, 2008.  
 Smell It! New York: Crabtree Publishing, 2008. 
 Tastes Good! New York: Crabtree Publishing, 2008.  
 Touch That! New York: Crabtree Publishing, 2008. Lehn, Barbara. 
 What Is a Scientist? Minneapolis, MN: Millbrook Press, 1998. 

SENSES, OBSERVATION, SIGHT, SOUND, TASTE, TOUCH, SMELL, FEEL, HAZARDOUS, SAFETY, 
MAGNIFYING GLASS, MICROSCOPE, BINOCULARS, TELESCOPE, SWEET, SALTY, BITTER, SOUR, EYES, 
EARS, NOSE, SKIN, HANDS, FEET, MOUTH, TONGUE 

ESSENTIAL QUESTIONS: EXPERIMENT: 
1. What is a scientist? 
2. How does one think like a scientist?  
3. Why is science important? 

Next Generation Science Standard: 
Asking questions and defining problems in grades K–2 builds on 
prior experiences and progresses to simple descriptive questions 
that can be tested. 
 
 Ask questions based on observations of the natural and/or designed 

world. 
 Define a simple problem that can be solved through the development of a 

new or improved object or tool. 



 

4.Science.TRG.1.2 

81 
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GRADE: 1 SUBJECT: Science STRAND:  TRG Science Pacing Guide::  
CODE: 
 

S.RS.E.1 

S.RS.04.11 

S.RS.04.16 

S.RS.04.17 

S.RS.04.18 

S.RS.04.19 

Michigan Standard:  
Reflection and Social Implications 

S.RS.E.1 Reflecting on knowledge is the application of scientific knowledge to new and different situations. Reflecting on knowledge requires 

careful analysis of evidence that guides decision making and the application of science throughout history and within society. 

 

GLCE: 

S.RS.04.11: Demonstrate scientific concepts through various illustrations, performances, models, exhibits, and activities. 

S.RS.04.16: Identify technology used in everyday life.  

S.RS.04.17: Identify current problems that may be solved through the use of technology. 

S.RS.04.18: Describe the effect humans and other organisms have on the balance of the natural world. 

S.RS.04.19: Describe how people have contributed to science throughout history and across cultures. 

Unpacked Standard:  
Analyzing data in K–2 builds on prior experiences and progresses to collecting, recording, and sharing observations. 
 Use and share pictures, drawings, and/or writings of observations. 
 Use observations to describe patterns and/or relationships in the natural and designed worlds in order to answer scientific questions and 

solve problems. 
 Make measurements of length to quantify data. 
 Analyze data from tests of an object or tool to determine if a proposed object or tool functions as intended. 

Board Objective:  
I can talk about science 
I can make observations and tell others what I found 
I can tell others about my investigation through writing, pictures and speaking 

ASSESSMENTS:  CONCEPT NOTES:  STRATEGIES 

Set up science exploration centers with 
activities that explore the senses. Include 
objects that make different types of noise; 
swatches of materials with different 
textures to feel; plastic bottles with 
familiar scents to smell by the wafting 
method and identify; objects of various 
shapes, colors, and sizes to sort. 
 
Have students sit quietly for two minutes 
and listen to all the noises they hear. First 
have them predict what they think they 
will hear. Afterwards, make a class list of 
all the noises and the things they think 

Understandings about Inquiry 
•Scientific investigations involve asking and answering a question 
and comparing the answer with what scientists already know 
about the world. 
•Scientists use different kinds of investigations depending on the 
questions they are trying to answer. 
•Simple instruments, such as magnifiers, thermometers, and 
rulers, provide more information that scientists obtain using only 
their senses. 
•Scientists develop explanations using observations (evidence) 
and what they already know about the world (scientific 
knowledge). 
•Scientists make the results of their investigations public; they 
describe the investigations in ways that enable others to repeat 

Procedures 
1. The first step in any inquiry is the 
formulation of a question or set of 
questions related to the topic of inquiry. 
The question can be posed by the teacher 
or by the pupil(s). Sometimes the question 
is referred to as a hypothesis or a problem 
statement. 
 
2. Once a question is posed, pupils are 
encouraged to investigate the topic by 
gathering information from sources that 
either the teacher provides or within 
learning resources or tools that are readily 
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made them. 
 
Go on a blindfolded walk with a partner. 
Taking turns, one child will lead another 
through a specified area. After the 
blindfold walk, have the student re-take 
the walk without the blindfold. In a large 
group discussion, let children describe how 
they felt when they were blindfolded 
compared to when they were not. Talk 
about what they are able to observe when 
they do not have their eyes to see. 

the investigations. 
•Scientists review and ask questions about the results of other 
scientists’ work. 
 
Planning and Carrying Out Investigations  
Planning and carrying out investigations to answer questions 
or test solutions to problems in K–2 builds on prior 
experiences and progresses to simple investigations, based 
on fair tests, which provide data to support explanations or 
design solutions.  

Plan and conduct investigations collaboratively to produce 
data to serve as the basis for evidence to answer a question. 
(1-PS4-1),(1-PS4-3)  
 
Constructing Explanations and Designing Solutions  
Constructing explanations and designing solutions in K–2 
builds on prior experiences and progresses to the use of 
evidence and ideas in constructing evidence-based accounts 
of natural phenomena and designing solutions.  
Make observations (firsthand or from media) to construct 
an evidence-based account for natural phenomena (1-PS4-2)  

Use tools and materials provided to design a device that 
solves a specific problem. (1-PS4-4)  

available to the pupils. 
 
3. When enough information related to 
the topic of inquiry is gathered, it is 
organized in categories or outlined by 
highlighting the important information 
relative to the topic. This helps the pupil 
make connections with new learning and 
prior learning. 
 
4. The information is discussed and 
analyzed for further understanding. The 
teacher can direct the discussion and 
highlight the implications that arise from 
the investigation and show how it relates 
to the solution of the problem. 
 
5. Conclusions are made and related back 
to the original question. Student 
reflections are encouraged and serve as a 
way to relate back to the inquiry and 
retrace the steps that led to the 
conclusion. This also serves to reinforce 
the model so that pupils can repeat the 
process in any problem-solving situation. 

RESOURCES: VOCABULARY: 
 Garrett, Ginger. Scientists Ask Questions. New York: Children’s Press, 

2005. Hewitt,  
 Sally. Hear This! New York: Crabtree Publishing, 2008.  
 Look Here! New York: Crabtree Publishing, 2008.  
 Smell It! New York: Crabtree Publishing, 2008. 
 Tastes Good! New York: Crabtree Publishing, 2008.  
 Touch That! New York: Crabtree Publishing, 2008. Lehn, Barbara. 
 What Is a Scientist? Minneapolis, MN: Millbrook Press, 1998. 

SENSES, OBSERVATION, SIGHT, SOUND, TASTE, TOUCH, SMELL, FEEL, HAZARDOUS, SAFETY, 
MAGNIFYING GLASS, MICROSCOPE, BINOCULARS, TELESCOPE, SWEET, SALTY, BITTER, SOUR, EYES, 
EARS, NOSE, SKIN, HANDS, FEET, MOUTH, TONGUE 

ESSENTIAL QUESTIONS: EXPERIMENT: 
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 What is a scientist? 
 How does one think like a scientist?  
 Why is science important? 

Obtaining, evaluating, and communicating information in K–2 builds 
on prior experiences and uses observations and texts to 
communicate new information. 
 
 
Read grade-appropriate texts and/or use media to obtain scientific 
information to describe patterns in the natural world. (K-ESS3-2) 
 
Communicate solutions with others in oral and/or written forms using models 
and/or drawings that provide detail about scientific ideas. (K-ESS3-3) 
 

 
 
 
 


