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The Vision



Relevance: “organized around core explanatory ideas 
that explain the world around us”



Rigor: “involves regular engagement with practices to 
build, use, and apply knowledge”



Coherence: “involves building a coherent storyline . . . 
Ideas and concepts build over time and among disciplines”

Copyright*©*2012*by*TERC*

Science Concepts for Grades 3-5 in the Inquiry Project Curriculum 
A carefully constructed sequence of curriculum progressively builds student understanding about a network of concepts about 
weight, volume, material including the material property of density, and matter across a three–year period. These concepts are 
essential for understanding the core idea matter and will inform investigations in physical science, life science, earth science and 
engineering contexts from K-12. 

 

Science Concepts  
 Weight Volume Material Matter 

Grade 3 The weight of objects can be 
compared using a pan balance 
and standard (gram) units. 

Two solid objects cannot 
occupy the same space.  
 
The amount of 3D space that 
objects occupy can be 
compared. 

Objects can be described in terms 
of their weight and volume and 
the materials they are made of 
(clay, cloth, paper, etc.).   
 
Materials have observable 
physical properties such as color, 
size, texture, flexibility, etc. 
 
Same size objects can have 
different weights when they are 
made of different materials. 

Materials can be 
subdivided into small 
pieces and the pieces still 
have weight. 

Grade 4 The weight of solids and/or 
liquids can be compared using 
a digital scale and can be 
represented on a weight line or 
a table. 
 
Weight is conserved during 
crushing and reshaping 

Liquid and solid volumes can 
be measured in cubic 
centimeters.   
 
When immersed, a solid 
displaces a liquid volume 
equal to the solid volume. 

The relationship between weight 
and volume (i.e. density) is a 
property of solid and liquid 
materials. 

Matter can be divided into 
tiny pieces, and even the 
tiniest pieces have weight 
and take up space. 

Grade 5 Weight is conserved during 
dissolving, freezing, melting, 
evaporation and condensation. 

Volume may not be 
conserved in phase change. 

Air is a mixture of gaseous 
materials composed of particles 
too small and spread apart to 
see. 
 
Melting, freezing, evaporation 
and condensation change the 
form of matter but do not change 
the material. 

Matter is composed of 
particles that have weight, 
occupy space, and are too 
small to see. 
 
Gases, liquids and solids 
are all forms of matter 
and have weight and take 
up space. 



Engagement: “instills wonder about the natural world . . . . 
Active engagement promotes a ‘growth mindset . . .’”



How does the Inquiry 
Curriculum put the 
vision—relevance, rigor, 
coherence, and 
engagement—into 
practice?



PS1: Matter and Its Interactions
5-PS1-1. Use a particle model of matter to explain common phenomena involving gases, 
and phase changes between gas and liquid and between liquid and solid. 

Clarification Statement: 
• Examples of common phenomena the model should be able to describe include adding 
air to expand a balloon, compressing air in a syringe, and evaporating water from a salt 
water solution. 

5-PS1-2. Measure and graph the weights (masses) of substances before and after a 
reaction or phase change to provide evidence that regardless of the type of change that 
occurs when heating, cooling, or combining substances, the total weight (mass) of 
matter is conserved.

Clarification Statement: 
• Assume that reactions with any gas production are conducted in a closed system. 



Key Purpose: 

For students to be able to 
describe transformations of 
water at two scales: 1) the 
macroscopic or visual scale 
and 2) in terms of particles 
that are too small to see.



A Glimpse at the Unit Structure



3. Make meaning

Glimpse at the Lesson Structure

1. Ask the question

2. Explore and collect evidence



Staecker, via Wikimedia Commons



Why are these ships in a field?



Why are these Ships in a Field?
Classroom Video

Use this url to link to the video:

https://inquiryproject.terc.edu/prof_dev/pathway/pathway5.cfm%3Fpathway_step=step4
&pathway_substep=substep3&case=5_cc1&case_step=step2.html



Meet the Mini-lake



Experience Mini-lake Activities! 
Stuff on your table: 1) mini-lake with sand, pebbles and 
100 grams of water, 2) a scale, 3) salt, 4) handouts

Here’s what to do:
1.  Weigh mini-lake and record on Data Table, Oct 20
2.  Imagine you don’t make any changes, predict weights 
Oct 21-24
3.  It’s Oct 25, remove cover, add heaping tsp salt, replace 
cover, weigh and record new weight
4.  Complete Data Table
5.  Plot data points on graph and connect the points



What Experiences and Knowledge 
Can I Use to Predict?



Why Targeted Investigations?
Students are about to uncover their mini-lake. What do they say 
will happen to the weight of their mini-lake?

Mini-lake investigation

Do they have sufficient evidence to explain where the matter goes?

Targeted investigations 
provide evidence to help 
them explain:



Generating a Model
From the concrete to the abstract



The Vision


