
Core Ideas for Grade Level Bands 3-5 compiled by Dr. Helen Pashley 
 

Core Idea PS1: Matter and its Interactions 
 PS 1 A: 

Structure and properties of materials 
PS 1B: 
Chemical Reactions 

PS 1C: 
Nuclear Processes 

 
3-5 

Gases have mass 
Properties eg hardness/reflectivity 
conservation of matter 
Can observe effects of gases on objects 

Mixtures and compounds 
Making new substances 
Conservation of matter 

 

 

Core Idea PS 2: 
Motion and Stability: Forces and Interactions 

 PS 2A: 
Forces and Motion 

PS2B: 
Types of Interactions 

PS 2C:  
Stability/Instability in Physical Systems 

3-5 Forces have strength/direction 
Object at rest has many forces 
on it but balanced  
Patterns/predictions of motion 

Objects in contact - forces affect 
each other e.g. friction/pressure 
pushes/pulls 
Forces affect objects at a 
distance e.g. electric/magnetic/ 
gravitational 
Size of force depends on 
properties/size/orientation of 
objects 
Gravity pulls objects towards a 
planet’s center 

Systems can change as they move eg 
ball/slope, pendulum, day/night 
Internal forces of systems explain changes 
Systems can appear unchanging if  
input =output  
Changes happen fast/slow 
Conditions/properties of objects in the 
system affect speed of changes 

 
 
 
 
 
 
 
 
 



Core Idea PS 3: Energy 
 PS 3A: 

Definitions of Energy  
PS 3B: 
Conservation of Energy 
and Energy Transfer 

PS 3C: 
Relationships between 
Energy and Forces 

PS 3D: 
Energy in Chemical Processes 
and Everyday Life 

3-5 Faster objects have 
more energy 
Energy can move 
from place to place 
eg moving objects/ 
sound/light/electricity  

Energy present when 
moving objects/ 
sound/light/heat 
Collisions transfer energy 
Light transfers energy 
from place to place 

In collisions forces 
transfer energy, changing 
motion.  
Magnetic forces may 
produce motion even 
when objects are not 
touching 

Stored energy to practical uses 
eg dams/food/fuel/batteries  
Energy use in machines/animals 
Most energy eventually 
transforms to heat 
Plants capture energy from the 
sun (no details of 
photosynthesis) 

 
 

Core Idea : PS4: 
Waves and Their Applications in Technologies for Information Transfer 

 PS 4A: 
Wave Properties 

PS 4 B: 
Electro magnetic Radiation 

PS4C: 
Information Technologies and 
Instrumentation 

3-5 Wavelength/amplitude of same 
type 
Addition/cancellation of waves 
as they cross but emerge 
unaffected (qualitative only) 
Earthquakes and seismic waves 

Light travels through space 
Objects seen by reflected light 
entering eye 
Color depends on light source/ 
surface properties  
Lenses bend light  
Combinations of lenses used for 
magnification small/far objects  

Lens in glasses/telescopes/microscopes 
Design based on light refraction at surface 
Digital information (pixels) can be 
stored/transmitted long distances without 
significant degradation 
Computers/cell phones code/decode voice 
to digital 
“High tech” is applied knowledge of 
waves/matter interactions 

 
 
 
 



Life Sciences 
 

Core Idea LS1: 
From Molecules to Organisms: Structures and Processes 

 LS1A: 
Structure and Function 

LS 1B: 
Growth and Development 
in Organisms 

LS 1C: 
Organization for Matter 
and Energy Flow in 
Organisms 

LS 1 D: 
Information Processing 

3-5 Plants/animals have 
external/internal parts for 
functions like growth, 
survival, behavior, 
reproduction (macro-scale 
only) 

Reproduction essential for 
continued existence of 
organism 
Plants/animals have 
unique/diverse life cycles 
Stages of life cycle  

Plants/ animals need 
air/water/food/minerals/ 
light 
Anaerobic life forms 
Food used for 
growth/repair/energy in 
animals 
Plants process materials 
they make to maintain 
internal conditions 

Sense receptors specialized for 
different information 
Information processed by brain 
some as memories 
Perceptions/memory guide 
actions 
Instinctive responses 
 

 
Core Idea LS 2: 

Ecosystems: Interactions, Energy and Dynamics 
 LS2 A: 

Interdependent Relationships 
in Ecosystems 

LS 2B: 
Cycles of Matter and 
Energy Transfer in 
Ecosystems 

LS 2C: 
Ecosystem Dynamics, 
Functioning and 
Resilience 

LS 2D: 
Social Interactions and Group 
Behavior 

3-5 Most food chains start with 
plants  
Food webs 
Primary/secondary 
consumers 
Fungi/bacteria decomposers 
recycle materials 
Healthy ecosystems 
Impact of invasive species 

Matter cycles between  
soil/air and 
plants/animals/microbes 
as they live/die 
Organisms obtain 
gases/water/minerals from 
environment return as 
waste 
 

Organisms respond to 
environmental changes 
e.g. temperature/resources 
May survive and 
reproduce/relocate/ move 
into the new area or die 

Groups e.g. equal individuals, 
Hierarchies, families, small 
groups of single/mixed 
gender/same age 
Groups stable over a long time/ 
fluid 
Members may have special 
tasks/same or similar functions 
 



 
 

Core Idea LS 3: 
Heredity: Inheritance and Variation of Traits 

 LS 3A: 
Inheritance of Traits 

LS 3B: 
Variation in Traits 

3-5 Inherited/acquired characteristics (e.g. 
diet/learning) 
Many characteristics involve both 
inheritance/environment 
  

Mix of traits inherited from biological parents 
Appearance/function of organisms due to inherited differences  
Traits may vary, organisms may have different versions of trait 
Environment (location/food) also affects traits that develop, so 
related organisms may look/behave differently  

 
 

Core Idea LS 4: 
Biological Evolution: Unity and Diversity 

 LS 4A: 
Evidence of Common 
Ancestry and Diversity 

LS 4 B: 
Natural Selection 

LS 4C: 
Adaptation 

LS 4D: 
Biodiversity and Humans 

3-5 Fossils are evidence of 
organisms/environments 
long ago 
Fossils can be compared to 
one another/living organisms 
for similarities/differences 

Characteristics of 
different individuals 
of same species may 
be advantageous for 
surviving/finding 
mates/reproduction 

Changes in habitat may be 
beneficial/harmful 
In a habitat some will survive 
well/less well/die  

Scientists identify/classify 
plants/animals 
Populations of organisms live in 
a variety of habitats 
Change affects organisms in 
habitat 
Humans/organisms obtain 
living/non living resources from 
environment 
 

 
 
 
 



Earth and Space Sciences 
 

Core Idea ESS1: 
Earth’s Place in the Universe 

 ESS 1A: 
The Universe and Its Stars 

ESS 1B: 
Earth and the Solar System 

ESS 1C: 
The History of Planet Earth 

3-5 Sun appears as larger/brighter 
star because it is closer 
Stars range in size and distance 
form Earth 

Causes of pattern of day/night, 
shadow length/direction with 
seasons 
Moon phases 
Position of Sun/Moon/Stars at 
different times of 
day/month/year  

Earth has changed over time 
From landform development/weathering/ 
erosion can infer landscape history 
From local/regional/global rock formations 
can infer change due to earthquakes 
From certain fossils can infer order of 
formation of rock layers 
Evidence from tree rings/ice cores for 
climate 

 
 

Core Idea ESS 2: 
Earth’s Systems 

 ESS 2A: 
Earth’s Materials 
and Systems 

ESS 2B: 
Plate Tectonics 
and Large Scale 
Interactions 

ESS 2C: 
The Role of Water in 
Earth’s Surface 
Processes 

ESS 2D: 
Weather and Climate 

ESS 2E: 
Biogeology  

3-5 Major systems of 
Earth and their 
interactions 
(geosphere/hydro-
sphere/atmosphere
/biosphere)  affect 
surface materials/ 
processes eg 
ocean, wind, rain, 
ice, organisms, 
humans 

Patterns/locations 
of mountains/ 
ocean trenches/ 
volcanoes/ 
earthquakes 
Maps can show 
land/water features 
where people live  
and locations of 
features 
 

Water found almost 
everywhere on Earth eg 
humidity 
fog/clouds/rain/snow/ice 
Also running water/ 
groundwater/ocean 
Downhill movement 
shapes land 
Percentages of 
saltwater/freshwater/ice  
 

Definition of weather 
(short term, local 
scale) 
Scientists record 
weather. Patterns help 
predict future weather 
Definition of climate 
(centuries/large area) 

Living things affect local area 
eg plant roots hold soil, 
beaver/human dams, plant 
respiration affects air 
Many types of rocks/minerals 
are formed from animal/plant 
remains or are altered by their 
activities 



 
Core Idea ESS 3: 

Earth and Human Activity 
 ESS 3A: 

Natural Resources 
ESS 3B: 
Natural Hazards 

ESS 3C: 
Human Impacts on Earth Systems 

ESS 3D: 
Global Climate Change 

3-5 All materials/energy/fuels 
used by humans come from 
natural sources 
Use affects environment in 
multiple ways 
Renewable/non-renewable 
sources 

Hazards may result 
from natural 
processes e.g. 
earthquake, 
tsunami, eruption, 
severe weather, 
flood, coastal 
erosion 
Humans cannot 
eliminate natural 
hazards but can 
reduce impacts 
 

Human activities (agriculture, 
industry, living) have had major 
effects on  land/vegetation/streams/ 
oceans/air/outer space 
Individuals/communities are helping 
protect resources/environment 
e.g. treating sewage, agricultural 
runoff and factory/power plant 
emissions 

If global mean temperature 
continues to rise the lives of 
humans/organisms will be 
affected in many different 
ways  

 
 
 
 
 
 
 
 
 
 
 
 
 



Engineering, Technology and Applications of Science 
 

Core Idea  ETS 1: Engineering Design 
 ETS 1A:  

Defining and Delimiting an 
Engineering  Problem  

ETS 1B:  
Developing Possible Solutions 

ETS 1C:  
Optimizing the Design 
Solution 

3-5 Possible solutions are limited 
by materials/resources 
(constraints) 
Desired features = criteria 
Success of proposed solutions 
measured by how well they 
meet criteria/take constraint into 
account    

Research problem (internet, survey, 
observation) before designing solution 
Test solution under range of likely conditions 
Test to identify failure points/difficulties then 
refine/improve 
Communication/peer sharing important for 
improving designs 
Physical and computer models help 
predict/compare/communicate how design 
might work  

Different designs must be 
tested to determine which 
best solves problem given 
criteria/constraints 

 
Core Idea ETS 2: Links among Engineering, Technology, Science and Society 

 ETS 2A: 
Interdependence of Science Engineering and 
Technology 

ETS 2B: 
Influence of Engineering, Technology and Science on 
Society and the Natural World 

3-5 Tools/instruments (ruler, balance, thermometer, 
grad.cyclinder, telescope, microscope) used 
together data/answer questions about natural 
world.  
Scientific discoveries may lead to new/improved 
technologies 
Engineering design can develop/improve such 
technologies 
Knowledge of relevant scientific concepts/research 
findings is important for engineering 

Over time human needs/wants/demand for new/improved 
technologies change 
Engineers improve existing technology (artificial limbs) 
decrease risk (seat belts), meet social demands (cell phones) 
New technologies can change how people live and interact 
with each other  

 
 
 


