NGSS MS-PS3-4

Curriculum Bundle

Thermal Energy & Temperature
Investigation
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¥ 3 Lessons and 2 I-!/ities
¥ Everything You Need to Teach NGSS MS-PS3-4
Tive Y

Teach With =




Resources Included

3 Lessons

2 Activities

Thermal Energy Temperature and
Heat Lesson

Particle Motion, Temperature, and
States of Matter Lesson
Relationship Between Kinetic Energy,
Mass, and Speed Lesson

How Does the Type of Matter Affect
Heat Transfer — Activity

How Does Mass Affect Temperature
Change - Activity

Thermal Energy,

Temperature, & Heat Transfer
6th, 7th, 8th Grade Lesson

Particle Motion, Temperature,
and States of Matter
ncluded in your bundle: e,

* Solids, Liquids, and Gases

* State Conversions :

* Particle Motion and Kinetic {
Energy ]

* Temperature

* Heat Transfer and Thermal
Energy

Middle School 9 TWF




Everything You Need to Teach
NGSS MS-PS3-4

Relationship Between Kinetic
~ Energy Mass and Speed

Included in your Lesson:

* What Energy Is
Kinetic Energy
Kinetic Energy and Mass
Kinetic Energy and Speed
Examples
Practice
Student-Designed
Experiment

Middle School

Particle Motion, Temperature,
and States of Matter

Included in your bundle:

* Matter

* States of Matter
Solids, Liquids, and Gases
State Conversions
Particle Motion and Kinetic
Energy
Temperature
Heat Transfer and Thermal
Energy

Middle School

Thermal Energy,

Temperature, & Heat Transfer
6th, 7th, 8th Grade Lesson

+ Comprehensive Content Overview — Covers Thermal
Energy, Temperature, Particle Motion, and Heat Transfer.
+ Student-Friendly Format - Clear visuals and
comparisons support understanding of complex concepts.
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Hot ¥s. Cold - How Does Mass Affect Temperature Change?
Dbjective:

Studesty stigste how the mass of alfesty
nemperature changes when heat i added

Materiaby:

© R et (i bermge ibtufe fof ol Samped)
+ 2 containers of water: ontwith 100 mi, ons with 200l
¢ Thermameters

. Tumer

Step

L inicial Temgerater:
o Measure dnd necord the starting lemperatune of both waber samples.
o Example- Both are at I5°C

T Add Meat:
o Place both containers under & heat lamg o sear asafe heat source for 5

| Water Voleme [mL] | Sscting Temp €] | finsld Tema [¢)

4 Analyze the Data
o Smaller masees heat wp laster,
o He eneify caunes particles 10 meve Taster [highes dwerage Minetic energy =
higher temperature]

Duestions
1. Which sample heated wp more?

T Wity did the smaller sample heat laster?
x thow sbou e

Toe Melt Mystery = How Does the Type of Matter Affect Heat

Transfer?
Disjective:
Stugents wil mortigate bow diffrrent materiah aifecs temperature change when ke mebs in
each one.

Mianerials:

*  Sougn of coom tempersture wubitasce {lame matil water, cocking of, rubbing
acokol

=l el e sl

= TRermometers

& Tumar

Stap:

1 Setthe Suage:
& Esch cupcontaim 100 mL of o ditferent Bquid 81 the wame tempeeature.
o Place an equalsized ke cube in each,

T Maositer Wisisng:
» Becend temparsture every minute for 10 mingter.

Liguig Starting Temp ('C] | Final Temp [} | bt dnen Tisme (i} |
Wacer

1. Dt abitifeted Lranifed neiy (heat] ot dillenent ratei

2. Faster melting = faster emevgy transier = more changs i particie mation,




The Standard is Explained and the
Resources it Incorporates are Outlined

Next Generation Science Standards Package
MS PS3 Energy

MS5-P53-4. Plan an investigation to determine the relationships among the energy transferred, the type
of matter, the mass, and the change in the average kinetic energy of the particles as measured by the
temperature of the sample. [Clarification Statement: Examples of experiments could include
comparing final water termperatures after different masses of ice melted in the same volume of water
with the same initial temperature, the temperature change of samples of different materials with the
same mass as they cool or heat in the environment, or the same material with different masses when a
specific amount of energy is added.] [Assessment Boundary: Assessment does not include calculating
the total amount of thermal energy transferred.]

Resources:

Thermal Energy Temperature and Heat Lesson

Particle Motion, Temperature, and States of Matter Lesson
Relationship Between Kinetic Energy, Mass, and Speed Lesson
How Does the Type of Matter Affect Heat Transfer — Activity
How Does Mass Affect Temperature Change = Activity

Particle Motion, Temperature, Thermal Energy,

Relationship Between Kinetic
and States of Matter Temperature, & Heat Transfer

- Energy Mass and Speed

Etudar i inde 6th, 7th, 8th Grade Lesson T T T

* Matter > + Comprehensive Content Overview - Covers Thermal
* States of Matter Energy, Temperature, Particle Motion, and Heat Transfer. “_‘hat Energv Is
« Solids, Liguids, and Gases + Student-Friendly Format - Clear visuals and |* Kinetic Energy

S Site Corvercions . comparisons support understanding of complex concepts. * Kinetic Energy and Mass

* Particle Motion and Kinetic &% i * Kinetic Energy and Speed
Energy ’ * Examples

» Temperature / - Practice

* Heat Transfer and Thermal : + Student-Designed

Energy Experiment

Middle School

Middle School




Who is this Bundle for?

e Teachers who teach middle school
science and use the NGSS

e Teachers who want multiple resources
at their fingertips including lessons
and a variety of activities, in order to
meet the standard

e Teachers who don’t have time to
develop their own resources or
organize what to teach and when



