Scientific Work Sample

Exploring Reaction Rates

Part I --Introduction, Hypothesis and Background

You will be doing an experiment about factors that affect the speed that hydrochloric acid and marble chips produce CO2 bubbles. Before you start your experiment you should have an idea about what you are going to try to test or prove.  

I. In the space below write a hypothesis about what you think will happen in your experiment.  High scores are only possible if your hypothesis focuses on a relationship and not just a yes/no or simple question.

II. Also provide background information that supports your hypothesis.  Good background information should do several things.

a. Explain important terms and concepts that you will be applying in the lab.

b. Explain why you think your results will be correct, interesting or otherwise good based on your previous experiences in and out of class.

c. Really good background sections are so clear that they almost predict the particular direction of experiment.

Here is the criteria, by which your introduction will be scored.

	Not There Yet
	Meets
	Exceeds

	· Write a hypothesis that can be investigated, but cannot be directly tested 

· Provide background knowledge that is not complete or not important.
	· Write a hypothesis that you can test by doing a scientific investigation and gathering data

·  Provide background knowledge that is thorough and important.


	· Write a hypothesis that focuses on scientific relationships 

· Provide a good reason for doing the experiment that is based on important background knowledge.
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Task Card

Task:

Design and conduct an experiment about factors that affect the reaction rate when hydrochloric acid and marble chips produce carbon dioxide bubbles.

Guidelines:

Before groups get equipment they must get five things approved:

· A hypothesis that takes the form:  If I ___(increase/decrease)_______ the _____________, then I expect that the reaction rate will ________________.

· A one or two sentence explanation of why you think your hypothesis is correct.

· A description of what key value(s) you will be looking for to determine your reaction rate.

· A list of important controlled variables.

· An organized data table that shows what kinds of trials you’ll be running includes room for the data for all of your trials.

	Not There Yet
	Meets
	Exceeds

	· Make a design with scientific errors in it (e.g., fail to control for important variables)

· Plan to collect some data, but not enough of the right kind to really test your hypothesis
	· Make sure your plan is scientifically logical, safe, and ethical

· Make sure your plan will give you enough of the right kind of data to test your hypothesis
	· Make sure your plan is precise (exactly right on) – use accepted scientific procedures if possible
· Make sure your data will give you enough of the right kind of data to look for (or test) relationships

	Data Table

	· Be unorganized, inaccurate, incomplete, or illogical in your presentation of data; leave out the units of measurement
	· Create a data table (including units) which is logical and organized
	· Make your data table precise (just right) and thorough (complete)


The Report

After finishing the experiment 

· all students should have their own copy of the data table and 

· all students should write procedures in their own words and pictures describing what they actually did in the experiment.

A form will be provided for the procedure section.  It has scoring criteria on it for writing your procedure.
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Procedure 

In the space below, describe the steps you followed to collect your data.  Describe precisely what you did – write it in the past tense (do not write a set of directions).  Consider the characteristics of a well-written procedure:

	Not There Yet
	Meets
	Exceeds

	· Write out a general plan and some procedures which can be followed.


	· Describe how you did the investigation in an organized and logical way with enough detail for another person to repeat what you did
	· Explain your procedures in detail so another person could repeat your experiment and get the same results


Multiple Abilities:

Using Equipment

Keeping records

Designing experiments

Accessing past knowledge

Measuring

Roles:

Team Captain

Recorder, Reporter

Facilitator

Equipment Manager

Group Norms

Everybody helps, Use your roles
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Part 3.

Transform your data (by doing calculations, reorganizing, making graphs, etc.) to help you look for patterns and trends.  Consider the characteristics of good data transformation and presentation:
	Not There Yet
	Meets
	Exceeds

	· Transform your data into displays that do not help your analysis (e.g., make errors or choose inappropriate displays)
	· Transform your data into displays that clarify the results and help you analyze them
	· Transform your data in ways that highlight patterns and relationships  that you wish to explain


Part 4.

Write a conclusion for your investigation.  Write the conclusion in paragraph form as follows:
Part 1. Describe the results of the experiment.  This part should include the following

· Report the results (just summarize what happened).

· Identify any patterns in the data and/or graphs.

· Try to explain why things behaved as they did.

Part 2. Explain how the results support or fail to support your hypothesis.

Part 3. Review your experiment for errors or limitations.

	Not There Yet
	Meets
	Exceeds

	· Use scientific knowledge incorrectly in your explanations, or explain your results without using any scientific knowledge

· State conclusions without using your results for support

· Summarize the investigation but deal with errors and limitations in a trivial or illogical manner
	· Report results, identify patterns, and propose explanations – use your scientific knowledge in your reporting & explaining

· Link your conclusions to your hypothesis and support them using your data

· Review the design, procedures, and results; identify some obvious limitations or sources of error
	· Report results and use your scientific knowledge to correctly discuss and explain relationships
· Support your conclusions using the patterns or relationships that you found in your data

· Critique the design, procedures, and results; identify important limitations and sources of error


