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Grade Four

The fourth-grade standards stress the importance of using information, analyzing data, and validating experimental results. Defining variables in experimentation is emphasized, and making simple predictions from picture, bar, and basic line graphs is underscored. Questioning and hypothesizing become more detailed at this level. Students are introduced to basic principles of electricity and to the concept of motion. Relationships are investigated in the interactions among the Earth, moon, and sun and among plants and animals and their environments. In examining weather phenomena and conditions, students identify various factors, make predictions based on data, and evaluate the results. The importance of natural resources in Virginia is emphasized.

Scientific Investigation, Reasoning, and Logic

4.1
The student will plan and conduct investigations in which

a) distinctions are made among observations, conclusions, inferences, and predictions;

b) hypotheses are formulated based on cause-and-effect relationships;

c) variables that must be held constant in an experimental situation are defined;

d) appropriate instruments are selected to measure linear distance, volume, mass, and temperature;

e) appropriate metric measures are used to collect, record, and report data;

f) data are displayed using bar and basic line graphs;

g) numerical data that are contradictory or unusual in experimental results are recognized; and

h) predictions are made based on data from picture graphs, bar graphs, and basic line graphs.

· Possible investigations may include:
· Changes in pulse rates with varying amount of running (e.g., 50 yards vs. 500 yards), or intensity of exercise (e.g., ten jumps in 30 seconds vs. 25 jumps in 30 seconds.
· Distances throwing a ball  - overhand vs. underhand
· Number of seconds it takes to gallop 100 yards as compared to running or skipping the same distance.
· Compare sit and reach distances for:  tallest five students in class vs. five shortest students in class; or boys vs. girls.
Force, Motion, and Energy

4.2
The student will investigate and understand characteristics and interaction of moving objects. Key concepts include

a) motion is described by an object’s direction and speed;
b) forces cause changes in motion;

· Students work in groups of three.  Two will throw a ball back and forth using varying speeds and trajectories.  The third student will time each throw and record the circumstances – e.g., high, slow toss; hard throw with no height, etc. Groups will be asked to make inferences from these activities.
c) friction is a force that opposes motion; and

· Students work in groups of three.  Two roll a ball back and forth from the same distances, but on various surfaces.  Surfaces may include: blacktop, carpet, linoleum, rough ground, short grass, and tall grass.  The third student will time each roll and record the circumstances. Groups will be asked to make inferences from these activities.
d) moving objects have kinetic energy.

4.3
The student will investigate and understand the characteristics of electricity. Key concepts include

a) conductors and insulators;

b) basic circuits (open/closed, parallel/series);

c) static electricity;

d) the ability of electrical energy to be transformed into heat, light, and mechanical energy;

e) simple electromagnets and magnetism; and

f) historical contributions in understanding electricity.

· Gilbert (1977, pp. 186 -  188)

1. “Why is copper wire used to conduct electricity?  [Because the copper atom loses electrons easily.}  Can the whole class form a copper atom to demonstrate the availability of the copper atom electrons?  First we need a nucleus.  Now we need two electrons for the inside orbit, eight for the next larger orbit, and eighteen for the third orbit.  The outside orbit has one electron that wanders off and is replaced by a second electron that also wanders off.  When the wire carries electricity, the electrons will not move at random.  Instead, many electrons will rush in the same \direction – from one end of the wire to another.  Let us demonstrate this principle through movement.

2. Why doesn’t rubber conduct electricity?  [Because the atoms in rubber hold on to their electrons.]  What do we use rubber for? [To insulate copper wire.]  What would happen if you touched a live electric wire that was not insulated?  Show me through movement.  (A discussion on safety in connection with electricity might follow this activity.)

3. (Divide the class into small groups.)  Can you show me how a dry cell can be used to produce electricity?  Think of a simple object that needs electricity to work, such s a light bulb.  Someone be that object and the rest of you produce electric current to make the object work.  What will you need?  (. . . dry cell with two screws, two wires, and bulb mounted in a fixture with two screws.)  Make the shapes of the objects you need and show how the bulb in made to light up.  We will look at the groups to see if everything is connected correctly.

4. (Divide the class into groups.)  Can each group demonstrate how an electric switch works?  What objects will the individuals in each group have to make?  [A dry cell, three wires, light bulb, switch holder, switch, and a metal strip.]  Have someone in each group turn the switch on and off so the process will be demonstrated.  We will watch each group when everyone is ready.

5. (Divide the class into groups.)  Can each group make an electromagnet?  Does it matter how many turns of wire are used?  [Yes, the more turns the stronger the magnet.]  Decide what sort of objects you want to pick up; then determine how many turns of wire you might need.  Show what happens when you turn off the current. Does the nail stop being a magnet immediately or does it take time?  When everyone is ready, we will watch each group to see how they answered my questions.”  

Life Processes

4.4
The student will investigate and understand basic plant anatomy and life processes. Key concepts include

a) the structures of typical plants (leaves, stems, roots, and flowers);

b) processes and structures involved with reproduction (pollination, stamen, pistil, sepal, embryo, spore, and seed);

c) photosynthesis (sunlight, chlorophyll, water, carbon dioxide, oxygen, and sugar); and

· Students can act out the process of photosynthesis with a mini-play.  Parts may include the sun, chlorophyll, water, carbon dioxide, and sugar.  (Mike Neeley – Orange Elementary, Orange County, VA)
d) dormancy.

Living Systems

4.5
The student will investigate and understand how plants and animals in an ecosystem interact with one another and the nonliving environment. Key concepts include

a) behavioral and structural adaptations;

b) organization of communities;

c) flow of energy through food webs;

d) habitats and niches;

· Students could act out different animals and their habitats and see if the class can guess which animal they are. (Lisa Dittman – Trevilians Elementary School, Louisa County, VA)
e) life cycles; and

f) influence of human activity on ecosystems.

· Students could act out scenes to teach others how to preserve ecosystems.  For example, they could act out littering, then show someone else recycling.  (Lisa Dittman – Trevilians Elementary School, Louisa County VA)
Interrelationships in Earth/Space Systems

4.6
The student will investigate and understand how weather conditions and phenomena occur and can be predicted. Key concepts include

a) weather measurements and meteorological tools (air pressure – barometer, wind speed – anemometer, rainfall – rain gauge, and temperature – thermometer); and

b) weather phenomena (fronts, clouds, and storms).

Earth Patterns, Cycles, and Change

4.7
The student will investigate and understand the relationships among the Earth, moon, and sun. Key concepts include

a) the motions of the Earth, moon, and sun (revolution and rotation);

· Have students assume the roles of Earth, moon, and sun and demonstrate rotation.

b) the causes for the Earth’s seasons and phases of the moon;

c) the relative size, position, age, and makeup of the Earth, moon, and sun; and

d) historical contributions in understanding the Earth-moon-sun system.

Resources

4.8
The student will investigate and understand important Virginia natural resources. Key concepts include

a) watershed and water resources;

b) animals and plants;

c) minerals, rocks, ores, and energy sources; and

d) forests, soil, and land.
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