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6th Grade

HOW CAN I SMELL THINGS FROM A DISTANCE?
In order to contextualize core ideas about the nature of matter, this unit focuses on the everyday life 
experience of smelling odors whether close to or far from one’s nose. As students investigate this and 
other phenomena, they develop models of how people smell odors, and use their models to explain and 
predict what happens in various scenarios. Rather than simply accepting a particle model (that matter is 
comprised of molecules, which are comprised of atoms), students come to understand this core science 
idea over time as the only way to explain that air can be compressed, expanded, added to and subtracted 
from a container. Students then use the particle model to explain why substances have different 
properties, and to explain the behavior of particles in each state of matter and at a substance’s melting 
and boiling points during phase change, including the relationship between the movement of molecules 
and temperature. Students’ model of matter, which is represented both as a drawing and a written 
explanation, represents a conceptual understanding that “all matter is made of particles in constant 
motion,” a concept revisited in future IQWST units in physics, chemistry, life science, and Earth science 
and central to all future science learning.

LIFE SCIENCE: WHAT’S GOING ON INSIDE OF ME?
In this unit students investigate how the human body manages to do the complex activities of everyday 
life. Students investigate organization in body systems and the role of the body’s cells in these systems. 
To examine the levels of organization in body systems, students track what happens to food as it goes 
through the digestive system, to the circulatory system, to be delivered all over the body. The investigation 
of where food needs to go and where it is processed to release and use energy leads to identifying 
cells as the location where the major functions of processing food for energy and releasing waste 
occur. Students build on their understanding of food providing energy and building materials from 6th 
grade biology and on the role of energy in chemical reactions from 7th grade chemistry, and identify 
energy-releasing chemical reactions as occurring within cells to release the energy from food. Students 
investigate the link of increased oxygen intake with increased activity and obtain evidence that oxygen is 
also used at the cellular level in these reactions. The unit concludes with an investigation of how body 
systems are coordinated and consequences of disruption to various body systems.

EARTH SCIENCE: WHAT MAKES THE WEATHER CHANGE?
In this unit, students learn about climate by investigating daily, seasonal and annual weather patterns. 
The unit is organized around students analyzing and interpreting data on either conditions in various 
cities around the world. Students develop an understanding of the concepts of climate, weather, pattern, 
and predictability. They also learn how energy from the sun and the variation in earth surface features 
create the convection cells in the atmosphere that determine large-scale patterns of temperature, 
clouds, wind, and precipitation.

EARTH SCIENCE: HOW IS THE EARTH CHANGING?
In this unit, students investigate plate tectonics by investigating how the Earth has changed in the 
past and continues to change today. The unit begins with a historical perspective as students learn 
how the theory of plate tectonics was developed through the social processes of evidence gathering 
and explanation in the scientific community. Students then explore the modern explanation for why 
plates move on Earth’s surface by applying their understanding of convection, built on previous study of 
convection in the atmosphere, to the Earth’s mantle. They investigate how these internal earth processes 
drive plate motion and how that motion leads to events such as earthquakes and eruptions, and shape 
major surface features on Earth, including volcanoes, mountain ranges, islands, and oceanic trenches. 
They use this conceptual understanding to explain features and events found in selected case-study sites 
around the world.



7th Grade

LIFE SCIENCE: WHERE HAVE ALL THE CREATURES GONE?
This ecosystem unit focuses on organisms’ needs for survival and what happens when those needs 
are not met. Throughout the unit, students investigate a specific population change: the decrease in 
the trout population in the Great Lakes from 1930 to 1990. Because the sea lamprey, as an invasive 
species in the Great Lakes, is such a fascinating organism, this particular case of population change 
engages students in learning core science ideas that they can then apply to changes in their local 
environments or elsewhere. Over the course of their investigation, students learn why food is important, 
what structures different organisms have in order to eat and reproduce, what the possible relationships 
are between organisms (e.g. competition, predator/prey, producer/consumer) and what abiotic factors 
affect ecosystems. All of these pieces help students to invest in developing an evidence-based scientific 
explanation and engaging in argumentation about why the trout population decreased so dramatically, 
employing a key scientific practice as they learn core science ideas.

CHEMISTRY: HOW CAN I SMELL THINGS FROM A DISTANCE?
In order to contextualize core ideas about the nature of matter, this unit focuses on the everyday life 
experience of smelling odors whether close to or far from one’s nose. As students investigate this and 
other phenomena, they develop models of how people smell odors, and use their models to explain and 
predict what happens in various scenarios. Rather than simply accepting a particle model (that matter is 
comprised of molecules, which are comprised of atoms), students come to understand this core science 
idea over time as the only way to explain that air can be compressed, expanded, added to and subtracted 
from a container. Students then use the particle model to explain why substances have different 
properties, and to explain the behavior of particles in each state of matter and at a substance’s melting 
and boiling points during phase change, including the relationship between the movement of molecules 
and temperature. Students’ model of matter, which is represented both as a drawing and a written 
explanation, represents a conceptual understanding that “all matter is made of particles in constant 
motion,” a concept revisited in future IQWST units in physics, chemistry, life science, and Earth science 
and central to all future science learning.

PHYSICAL SCIENCE: WHY DO SOME THINGS STOP WHILE OTHERS KEEP GOING?
Students begin this unit by watching a video of a large Rube Goldberg machine in action, and then  
explore several apparatuses up close, some of which stop quickly and others continue moving without 
showing signs of stopping. As students explore the apparatuses and different types of energy, they gain 
a deeper understanding of how energy is involved in everything in the world, how it can be transformed 
from one type to another, and how it is transferred between systems, addressing several core ideas  
and crosscutting concepts. Students use two types of qualitative diagrams as models, engaging in  
the scientific practice of modeling to represent and explain energy conversions and energy transfer 
between systems.

CHEMISTRY: HOW DOES FOOD PROVIDE MY BODY WITH ENERGY?
This cross-disciplinary units targets core ideas about food, photosynthesis and cellular respiration in 
the context of living systems. The unit builds core ideas, crosscutting concepts, and scientific practices 
addressed in other IQWST units, providing an opportunity to synthesize and to deepen understandings. 
Students address chemical reactions and the energy transformations associated with them, and address 
their relevance in their own lives and to their own bodies. Students investigate food at the molecular level 
and explore how cellular respiration, as a chemical reaction, allows organisms to use the energy in food. 
They also examine photosynthesis as the chemical reaction in which plants transform light energy into 
chemical energy to store in food. This unit thus builds understanding of a key crosscutting concept—the 
flow of matter and energy—as students consider what happens in a system during cellular respiration 
and photosynthesis.



8th Grade
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PHYSICAL SCIENCE: CAN I BELIEVE MY EYES?
The unit begins with a contextualizing activity in which students view optical illusions that make them 
uncertain of what they are seeing. They spend the next several weeks investigating light waves and 
their interaction with matter. To do so, students engage in several scientific practices, with an emphasis 
on constructing and using models to explain and predict phenomena. Each new investigation causes 
students to realize that the model they developed to fit one situation does not fit the new one, requiring 
revision based on new evidence. This practice enables students to engage in modeling in ways similar 
to those in which scientists develop, use, and revise models they use to explain and predict real-world 
phenomena. Students continually delve into core science ideas, gaining a deeper understanding of how 
light moves through space, what happens when it meets matter, how eyes detect light, how colors of light 
can be perceived, and that some light is non-visible. A conceptual understanding that “light can make 
things happen” sets the stage for understanding energy, a crosscutting concept revisited in future IQWST 
units in physics, chemistry, life science, and Earth science and central to all future science learning.

PHYSICAL SCIENCE: HOW WILL IT MOVE?
This unit focuses on forces and motion in a variety of contexts: tug-of-war, baseball, planetary motion, 
chemical bonds, and others. It begins with a surprising anchoring activity in which a ball speeds up 
unexpectedly, and revisits this phenomenon several times throughout the unit. Students generalize from 
specific examples to construct principles commonly known as the core ideas of Newton’s laws of motion. 
The differences between force and energy are emphasized, with rules-of-thumb being generated to 
decide which concept is more useful in given situations, and to address crosscutting concepts of system 
models, and energy and matter. The unit integrates several focal scientific practices: planning and 
carrying out investigations; data gathering, organization, and analysis; developing and using models;  
and constructing explanations and engaging in argument from evidence.

LIFE SCIENCE: WHY DO ORGANISMS LOOK THE WAY THEY DO?
This unit uses investigations of organisms (including people) to raise questions about how similarities 
and differences between individuals and populations are influenced by inheritance of traits. Students 
investigate inheritance in plants they grow in class, and investigate pedigrees that document inheritance 
of human traits, developing a Mendelian model of inheritance to account for the patterns they uncover. 
Students use this model to explain the source of variation within a population, and why organisms of the 
same species exhibit many common characteristics. Students examine how changing environmental 
conditions can influence variation in a population. Through investigations of several data-rich scenarios 
of population change, students develop a model of how changing environmental conditions can lead to 
organisms with some variations of traits being more likely to survive and produce offspring, resulting 
in shifted distributions of those traits in future generations. Students generalize their explanations 
to develop a model of natural selection as defined by naturally occurring variation in inherited traits, 
changing environmental conditions and differential survival, addressing most notably the crosscutting 
concepts of patterns, and of stability and change in systems.


