




consumers that act as both predators and scavengers. Teachers may provide the class with a 
nonordered, noncategorized list of four or five plants, eight to ten consumers (four or five 
primary consumers, three or four secondary consumers, and one or two tertiary consumers [or 
top-level predators]), one or two decomposers, and one or two scavengers. Using a science text 
or appropriate research materials from the school library, students can identify the organisms by 
food web order and ecological function. Students can then arrange the organisms into an energy 
pyramid with the decomposers and scavengers identified and noted separately. The final task is 
to draw arrows between members of the pyramid to depict the predation sequence.  

 

 

Ecological roles are defined by the environment and not by any particular organism. For 
example, Australia has plants that are unique to that continent yet play the same role as other 
kinds of plants in similar environments elsewhere. In the rain forests of South America, the 
mammalian consumers and predators are placental (nonmarsupial) sloths, deer, monkeys, 
rodents, and cats. In the rain forests of Australia, marsupial kangaroos, wallabies, bandicoots, 
and so forth play the same ecological roles. Students may be assigned or may choose to 
research specific organisms that occupy similar biomes in widely separated geographic locales. 
Students should be encouraged to use a variety of library resources, such as expository texts, the 
Internet, CD-ROM reference materials, videos, laser programs, or periodicals.  

 

 

There is a greater variety of types of organisms in temperate or tropical environments than in 
deserts or polar tundra. The number of organisms supported by an ecosystem also varies from 
season to season. More organisms thrive during temperate summers than can survive icy winters. 
More organisms can multiply during a desert’s cooler, wetter winters than can live through its 
hotter, drier summers. Students should understand that the richness of plant growth controls the 
diversity of life types and number of organisms that can be supported in an ecosystem (the base 
of the pyramid). Richness of plant growth depends on abiotic factors, such as water, sunlight, 
moderate temperatures, temperature ranges, and composition of the soils. To support vigorous 
growth, soils must contain sufficient minerals (e.g., nitrogen, phosphorus, potassium) and humus 
(decomposed organic materials) without excess acidity or alkalinity. The teacher may point out 
that the number of plant-eating animals in an ecosystem depends directly on the available edible 
plants, and the number of predators in a system depends on the available prey.  

 5. d. Students know different kinds of organisms may play similar 
ecological roles in similar biomes.  

 5. e. Students know the number and types of organisms an ecosystem can 
support depends on the resources available and on abiotic factors, such as 
quantities of light and water, a range of temperatures, and soil composition.  
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VII. Investigation and Experimentation  
 

Students are expected to formulate a hypothesis for the first time. A hypothesis is a proposition 
assumed as a basis for reasoning and often subject to the testing of its validity. The scientific 
hypothesis provides an explanation of a set of observations and may incorporate observations, 
concepts, principles, and theories about the natural world. Hypotheses lead to predictions that 
can be tested. If the predictions are verified, the hypothesis is provisionally corroborated. If the 
predictions are incorrect, the original hypothesis is proved false and must be abandoned or 
modified.  
 
Hypotheses may be used to build more complex inferences and explanations. Hypotheses always 
precede predictions. However, for simple investigations the hypothesis that led to a prediction 
may not be easily identified because of its simplicity or its complexity. Prediction follows 
observation in grades three to five. After grade six students should recognize and develop a 
hypothesis as a part of their experimental design. In grade six, the focus on earth science can 
provide many opportunities in the Investigation and Experimentation standards to develop 
students’ ability to design experiments and to select and use tools for measuring and observing. 
 
Examples of experiments conducted by UC Davis researchers including a presentation of 
how these investigations were performed and why they are significant. 
 
Indian Creek Reservoir was shown to turn from blue in color to green within one year of 
receiving treated sewage pumped from the Tahoe basin. This treated sewage had previously 
been disposed within the basin. 
 
Lake Tahoe Topographic Map (available in 3-D) 
 
Sedimentation measured over time by taking cores from the bottom of the lake 
 
Stream Erosion Causes Changes in Water Clarity 
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7. Scientific progress is made by asking meaningful questions and 
conducting careful investigations. As a basis for understanding this concept and 
addressing the content in the other three strands, students should develop their own 
questions and perform investigations. Students will:  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sources:   
http://www.cde.ca.gov/re/pn/fd/documents/science-framework-pt3.pdf 
 
http://www.cde.ca.gov/be/st/ss/scgrade6.asp 

a. Develop a hypothesis.  
 
b. Select and use appropriate tools and technology (including calculators, 
computers, balances, spring scales, microscopes, and binoculars) to perform 
tests, collect data, and display data.  
 
c. Construct appropriate graphs from data and develop qualitative statements 
about the relationships between variables.  
 
d. Communicate the steps and results from an investigation in written reports and 
oral presentations.  
 
e. Recognize whether evidence is consistent with a proposed explanation.  
 
f. Read a topographic map and a geologic map for evidence provided on the 
maps and construct and interpret a simple scale map.  
 
g. Interpret events by sequence and time from natural phenomena (e.g., the 
relative ages of rocks and intrusions).  

18.6.5 Identify and describe various technological tools that scientists use 
to help them do their work. 

 
 
19.6.3 Investigate and describe the components of systems (including 

processes or parts.) 
 
20.6.2 Analyze data to predict likely outcomes (e.g. how temperature range 

can affect the survival rate of a species.) 
 
24.6.1  Use safety equipment and attire. 
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Scientific Thinking Processes Development by Grade Level  
 
Using Scientific Thinking Processes for Student Field Trips and Activities 

 
Working with Preschool children who can: 

• Perceive aspects of color, size, and shape.  
• Very young children arrange objects randomly. At about age 3, they have the ability to 

group two objects together based on one attribute, like color, shape, or size. 
 
Working with Kindergarten age children who can: 

• Observe, Communicate, and Compare. 
• Ask questions that allow them to observe, communicate what they see, and then compare to 

something else in an exhibit or something they may be familiar with in their world. Ask them 
to do simple measurements and sensory comparisons. 

• Example for an exhibit/activity about animals: observation, comparison and 
measurement of teeth with their own. 

• Example for an exhibit/activity with a physics theme: What items are attracted to a magnet, 
which are not—sorting. 

 
Working with children in grades 1-4 who can: 

• Observe, Communicate, Compare, and Organize. 
• Example for an exhibit/activity about animals: Name all the plant-eaters in an exhibit. 
• Example for an exhibit/activity about physics: How would you describe the materials 

attracted to magnets? 
 
Working with children in grades 5-6 who can: 

• Observe, Communicate, Compare, Organize, and Relate. 
• Example for an exhibit/activity about animals: cause and effect—dinosaur extinction 

based on meteor impact theory (meteor created an atmosphere in which plants died, 
reducing the number of herbivores which reduced the number of carnivores.) 

• Example for an exhibit/activity about physics: How would you describe the materials 
attracted to magnets? 

 
Working with children in grades 7-8 who can: 

• Observe, Communicate, Compare, Organize, Relate, and Infer 
• Example for an exhibit/activity about animals: Observe the (feet, wings, beak, and teeth).  

What does that tell you about the animal's habitat or behavior?  Example for an 
exhibit/activity about physics: If the conditions are such for an experiment, what will 
happen? 

 
Working with children in grades 9-12 who can: 

• Observe, Communicate, Compare, Organize, Relate, Infer, and Apply. 
• Set up a challenge/problem, and encourage them to find a solution/invention. 
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Scientific Thinking Processes by Grade Level  
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