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Unit 1: Scientific Method

Title:

Pandora's Box

Objective:

The student will be able to make observations about specific objects.

The student will be able to differentiate between observations and inferences.

The student will be able to differentiate between qualitative and quantitative observations.

NYSMST Standards:

Standard 1: Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers, and develop solutions.

Content Questions:

What makes an observation qualitative or quantitative? What's the difference between an observation and an inference? What quantitative observations can we make for the items in the box?

Materials:

Two sealed shoeboxes, one containing a battery, and the other containing a bell.

An apple

A sample of silly putty

Scale

Ruler

String

Procedure:

 - At the beginning of class the students will review the reading on observations and inferences, and will be introduced to the concept of qualitative and quantitative observations.

 - The students will be divided into four groups.

 - Each group will be placed at a single station with either an object(apple or silly putty) or a shoebox containing an item(battery or bell).

 - The students will take out a sheet of paper and write their name and class period for the purpose of recording data.

 - The students work together to make observations on the object or boxed item.

 - The students will be able to manipulate the non-boxed items and make both quantitative measurements as well as qualitative observations.

 - The boxed items however are sealed and are not able to be measured directly.  The students will have to rely on other senses in order to make observations.

 - The students will individually write down 3 qualitative and 3 quantitative observations for each of the object stations(apple or putty), and 4 qualitative observations for the items in the box since they cannot view the item directly.  In addition, the students will write down an inference or hypothesis about the items in the box based on their observations. The students will also write down why.

 - Each group will have 5 minutes at each station.

 - Once each group has had their time at each station, the teacher will lead a discussion in the front of the room.

 - For each of the non-boxed objects, the teacher will have each group provide an observation and write it on the board.  The teacher will have students judge if the observation is qualitative or quantitative.

 - For the first boxed item(battery), the teacher will have each group provide an observation and will note that most of them are qualitative.  The teacher will then ask each group to share their inference and ask them to support their inference with their observations.

 - The teacher will explain that this is called a hypothesis.

 - The papers will be collected and graded out of 25 points.

	Observation
	1 point
	x 20
	20

	Inference
	1 point
	x 2
	2

	Explanation
	1.5 points
	x 2
	3

	Total
	
	
	25


 - The students will individually write down observations about each object.  The objects that are not in boxes will have an opportunity to be measured with the scale and ruler.

 - The students will then switch stations after 5 minutes and will repeat the process. 

 - After another 5 minutes, the students will switch again, until each station has been visited.

- Following the activity, the students will share their observations and the teacher will guide them to determine if any were inferences, as well as determine which observations were qualitative vs. quantitative.

Notes:

- Explain quan/qual obs/inference at the beginning

- Stress the importance of following instructions

- after grading papers I learned students came up with a good way to organize the data
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