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Proficiencies Assessed:

A.  Elementary Science Proficiency #3:
The scientifically literate elementary school student applies the process of scientific inquiry to understand and study the natural world.

     Elements of Standard:


The student is familiar with the scientific process and describes its basic steps: identifying a problem, stating a hypothesis, designing an experiment, collecting data, and drawing conclusions.  The student designs and conducts simple experiments when presented with specific problems and hypotheses.  Obvious variables are considered and controlled in the experiments.  The student will collect and analyze data and write about and discuss conclusions as a part of the scientific process.

B.  Elementary Language Arts Proficiency #2:

The elementary school student literate in language arts verbally expresses thoughts clearly and coherently to inform, persuade, and/or entertain an audience about a topic.

    Elements of Standard:


The student prepares more independently than at the basic level.  Researched information is used to support the main idea of the speech.  During delivery the student uses gestures, voice intonation, and eye contact to clarify meaning.  The beginning, middle, and end of the speech are interconnected in a logical and compelling manner.  The student accepts responsibility for the content of the presentation.

Rationale for the Assessment

This assessment challenges students to demonstrate their skills and understanding of an essential element of science and the scientific process.

By requiring students to solve a specific science problem, the assessment task is simulative of a “real world” problem in which they must use a variety of skills and background information to produce a worthy final product.  Many alternate responses are acceptable; student judgment is required to decide what to include and what to delete.  To successfully perform the task, students must demonstrate their mastery of the scientific process.

Task:

Problem:  You are a scientist employed in the research department of a company that supplies animals to pet stores.  Your company wants to begin selling crickets to customers who use them for food for their chameleons, lizards, and other reptiles.  Your company wants to know the best habitat to provide for these crickets so they will remain alive for sale in these stores. 

You are to:

    •
Design and construct an experiment that will discover the habitat that crickets would choose if given the opportunity.  You must test at least two of these three variables to discover their preferences:



• Temperature



• Amount of light



• Amount of moisture
    •
Collect data for your experiment and share your data with other scientists in the class.

    • 
Prepare a three- to five-minute report to the Board of Directors of your company.  In your report, discuss the results of the class’s experiments and provide a pamphlet to be sent to store managers that discusses your suggestions for the best habitat for crickets.  Format for the pamphlet is attached.

Administrative Considerations:


Grouping:  Singly or in groups of two


Materials:  Provided in the test kit.  Available in SCIS “Environments” and “Communities” kits.  Students may bring something from home for the experiment, but may not construct the experiment at home.

Assessor Directions:

    •
Read the problem and tasks to the students.  Show the rubrics.

    •
Give these additional directions related to the design of the experiment:

1.     For each variable you choose to use in your experiment, each may have two or three different degrees.  For example, for the variable “amount of moisture” you could use two degrees (wet and dry) or three degrees (wet, damp, and dry).  For temperature, you could have two (cold and hot) or three (cold, warm, and hot).  Be sure to keep temperatures between 0˚ C and 40˚ C so the crickets will not be harmed.

2.
Using a table like the ones below may help you set up your experiment:

	
	Light
	Dark

	            Wet
	Light and wet
	Dark and wet

	             Dry
	Light and dry
	Dark and dry



             The above allows four possibilities




Cold



Wet




Warm







Hot



Dry



    The above allows six possibilities






3.
Answer questions that clarify the directions without specifically explaining how to do the task.  Refer students to the rubrics when they ask questions about what they may or may not do or use.  Allow collaboration but not disruption or distraction that interferes with task completion.

Time Consideration:


Five class periods are needed to complete the assessment:


•
design the experiment


•
build the experiment


•
collect data


•
prepare an oral report and pamphlet


•
give an oral report to the assessors

Assessors:


If possible, two assessors are needed who have been trained with the rubrics.

Specific Knowledge Prerequisites:


The task of the assessment, the scientific method, can be taught in any of the elementary science units but complement two of the district’s elementary science units: “Adaptation of Plants and Animals” in grade 4 and “Interaction of Plants and Animals” in grade 5.

	 STUDENT RUBRIC
	 ASSESSOR RUBRIC



	Did I design a good experiment?


	Experiment Design and Execution

	4    Crickets had an equal chance of choosing each environment.  The sections were easy to tell apart.  Variables were controlled.  No teacher help was needed.


	4     Design shows student has analyzed the problem and has independently designed and conducted a thoughtful experiment.

	3     Crickets did not always have equal chance of choosing each section.  Most variables were controlled.


	3     Design shows student grasps the basic idea of the scientific process by conducting experiment that controlled obvious variables



	2       Crickets did not have an equal chance of choosing each section or I needed help controlling variables.


	2     Design shows student grasps basic idea of scientific process but needs some help in controlling obvious variables.



	1       Crickets did not have an equal chance of choosing each section or the teacher helped me a lot in the designing and setting up of the experiment.


	1      Design shows student can conduct an experiment when given considerable help by the teacher.



	Did I keep a record of my results?
	Data Collection



	4     Data from my experiment were written down in an orderly manner according to what actually happened in the experiment.


	4     Data were collected and recorded in an orderly manner that accurately reflects the results of the experiment.

	3     Data were written down in a way that probably tells what actually happened.

     
	3     Data were recorded in a manner that probably represents the results of the experiment.

	2      Data were written down in a disorganized way or only after teacher help.


	2      Data were recorded in a disorganized manner or only with teacher assistance.

	1      Data were incomplete or disorganized or only recorded after a lot of teacher help.
	1      Data were recorded in an incomplete, haphazard manner or only after considerable teacher assistance.


STUDENT RUBRIC


      ASSESSOR RUBRIC
	What did I learn from my experiment?


	Drawing  Conclusions

	4      My pamphlet clearly explained which environment is best for crickets.  I used information from all available sources when explaining the ideal cricket environment.


	4      Pamphlet explained with convincing clarity the environment in which crickets will live best.  Information from other sources or other experiments was used in explaining the ideal environment.



	3      My pamphlet clearly explained which environment is best for crickets according to the results of my experiment.


	3       Pamphlet showed student understands the results of his/her experiment and explains the best environment for crickets according to the results.



	2       My pamphlet showed the results of my experiment.  I explained what I learned from it about the best environment for crickets.

             
	2       Pamphlet showed results of the experiment.  Conclusions reached were incomplete or were explained only after questioning.

	1       My pamphlet showed the results of my experiment.  I was asked to explain my ideas about the best environment for crickets.


	1       Pamphlet showed results of the experiment.  Conclusions drawn were lacking, incomplete, or confused.



	Did I give a clear presentation?
	Verbal Expression



	4       I gave a logical, well-organized speech that explained the conclusions I have reached about the ideal cricket environment.  I used gestures and good voice and eye contact.


	4      Speech presented a clearly defined point of view that can be supported by research.  Audience interest was considered as were gestures, voice, and eye contact.

	3      I gave a well-organized speech with some adult help.  I used my experiment to explain my conclusions.  I used gestures and good voice and eye contact.


	3       Speech was prepared with some adult help but uses experiment’s result.  Speech was logical and used gestures, voice, and eye contact to clarify meaning.

	2       With adult  help I gave a speech telling what I learned from my experiment.  I tried to use gestures, good voice, and eye contact.
	2      Speech was given after active instruction from an adult.  Some consideration was given to gestures, voice, and eye contact.



	1      With adult help I gave a speech telling what I learned from my experiment.
	1      Speech was given only after active instruction from an adult.
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