Benchmarks for Science Literacy

Example for Life Science C


Grades 3 through 5 

Students should have the opportunity to learn about an increasing variety of living organisms, both the familiar and the exotic, and should become more precise in identifying similarities and differences among them. Although the emphasis can still be on external features, finer detail than before should be included. Hand lenses, introduced earlier, should now be routinely used by students. Microscopes should come into use, not to study cell structure but to begin exploring the world of organisms that cannot be seen by the unaided eye. Fortunately, a wealth of films exist to supplement direct observation.

As students become more familiar with the characteristics of more and more organisms, they should be asked to invent schemes for classifying them--but without using the Linnean classification system. Hopefully, their classification schemes will vary according to the uses made of them as well as according to gross anatomy, behavior patterns, habitats, and other features. The aim is to move students toward the realization that there are many ways to classify things but how good any classification is depends on its usefulness. A scheme is useful if it contributes either to making decisions on some matter or to a deeper understanding of the relatedness of organisms. Classification schemes will, of course, vary with purpose (pets/nonpets; edible/nonedible).

By the end of the 5th grade, students should know that
· A great variety of kinds of living things can be sorted into groups in many ways using various features to decide which things belong to which group. 

· Features used for grouping depend on the purpose of the grouping. 

Students should explore how various organisms satisfy their needs in the environments in which they are typically found. They can examine the survival needs of different organisms and consider how the conditions in particular habitats can limit what kinds of living things can survive. Their studies of interactions among organisms within an environment should start with relationships they can directly observe. By viewing nature films, students should see a great diversity of life in different habitats.

By the end of the 5th grade, students should know that:
· For any particular environment, some kinds of plants and animals survive well, some survive less well, and some cannot survive at all. 

· Insects and various other organisms depend on dead plant and animal material for food. 

· Organisms interact with one another in various ways besides providing food. Many plants depend on animals for carrying their pollen to other plants or for dispersing their seeds. 

· Changes in an organism's habitat are sometimes beneficial to it and sometimes harmful. 

· Most microorganisms do not cause disease, and many are beneficial. 

Students should begin to notice that substances may change form and move from place to place, but they never appear out of nowhere and never just disappear. Questions should encourage students to consider where substances come from and where they go and to be puzzled when they cannot account for the origin or the fate of a substance.

It's all right to start students on chains of what eats what in various environments, but labeling the steps in the chain as energy transfer is not necessary. Transfers of energy at this level are better illustrated in physical systems; biological energy transfer is far too complicated.

By the end of the 5th grade, students should know that
· Almost all kinds of animals' food can be traced back to plants. 

· Some source of "energy" is needed for all organisms to stay alive and grow. 

· Over the whole earth, organisms are growing, dying, and decaying, and new organisms are being produced by the old ones. 

Students can begin to look for ways in which organisms in one habitat differ from those in another and consider how some of those differences are helpful to survival. The focus should be on the consequences of different features of organisms for their survival and reproduction. The study of fossils that preserve plant and animal structures is one approach to looking at characteristics of organisms. Evidence for the similarity within diversity of existing organisms can draw upon students' expanding knowledge of anatomical similarities and differences.

By the end of the 5th grade, students should know that
· Individuals of the same kind differ in their characteristics, and sometimes the differences give individuals an advantage in surviving and reproducing. 

· Fossils can be compared to one another and to living organisms according to their similarities and differences. Some organisms that lived long ago are similar to existing organisms, but some are quite different. 
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