Metric Measurement Lab		Science Skills
Introduction	This lab will teach the metric progression.

Purpose  To learn various aspects of measurement using the metric system.

Background Information

Metric System is used for science around the world, mainly because of its simplicity and consistency. All measurements can be described by one unit as compared to the English system which uses many units. All units in the metric system are multiples of 10.

Distance (m for meters) relates to dimensions (length, width, height). Mass (g for grams) relates to the amount of matter is a substance. Volume (l for liters) relates to the amount of space an object occupies.

Hypothesis

If the metric system is used to measure various items, a metric progression can be observed which relates to units being a multiple of 10 from each other.

Materials	Meter stick	Bar Magnet or Pencil	Floor tile or Textbook
	Mass Balance	100 ml graduated cylinder

Procedures

A.	Watch the “Metric Measurement” lab video to record observations and data.

http://somup.com/cY1lIHQbqs  

B.	How do you measure the dimensions of objects or substances?

A. Determine & label the value of the various lines on the meter stick which correspond to different metric lengths.  Write or type the value of the specific measurement line in the 4 circles provided on the enlarged image below: 
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C.	Use the metric ruler for this section to show the metric progression.  

1.  	Measure each item in the chart below, so that the number value BEFORE the metric unit is greater than or equal to 1 AND less than 10.  Estimate to the nearest tenth of that unit:


	Item to be Measured
	Number Value with Units

	height of bar magnet or pencil
	

	width of bar magnet
	

	length of floor tile or textbook
	

	your height
	

	length of the driveway
	



2.	Fill in the table values using the equations below it. 


	Item to be Measured
	Number Value with Units

	length of football field (120 yd)
	

	distance of 2.5 Miles
	



Football field:	120 yards x 0.9144 m/yard = ______ m x 1 hm/m = _______ hm

Distance of 2.5 miles x 1.6 km / mile = _____ km


Be sure to include UNITS on all of your measurements in this lab

D.	Look over your metric UNITS in the two charts on page 1.  What is the relationship of all the units as you proceed from the top of the chart to the bottom or from the bottom to the top?  [What is the common multiple in each case?]



E.	How do you measure the amount of matter objects or substances occupy?

A. Obtain the mass balance.
B. Measure the mass of the following items to the nearest tenth of a gram:

	Item to be Measured
	Mass on the Balance

	bar magnet
	

	pen or pencil
	

	calculator
	





F.	How do you measure the amount of space objects or substances take up?

A.	Obtain the 100 ml graduated cylinder.  Add any amount of water below the 100 ml mark.  
B.	Observe the lowest part of the water in the graduated cylinder as shown in the diagram to the right.  This is called the meniscus.
C. Determine the volume of water in the graduated cylinder by “reading the meniscus” to the nearest tenth of a milliliter.  E.g. 85.3 ml.  
D. Repeat steps 4A – 4C for a second measurement.

	Volume 1 in Graduated Cylinder
	Volume 2 in Graduated Cylinder

	
	




Conclusions and Questions

Address the hypothesis:



1.  What is the common scientific term for dimensions in measurement?



2.  What is the standard unit for dimensions in the metric system?



3.  What is the common scientific term for the amount of matter in measurement?



4.  What is the standard unit for measuring the amount of matter in the metric system?



5.  What is the common scientific term for the amount of space in measurement?



6.  What is the standard unit for measuring the amount of space in the metric system?
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All measurements in this lab should be to the nearest tenth of the designated unit:


	Item to be Measured
	Number Value with Units

	height of bar magnet / pencil
	6.0 mm / 6.9 mm

	width of bar magnet 
	2.5 cm

	length of floor tile / textbook
	2.9 dm / 2.8 dm

	your height
	1.8 m

	length of the driveway
	5.4 Dm



2.	Fill in the table values using the equations below it.


	Item to be Measured
	Number Value with Units

	length of a football field (120 yds)
	1.1 Hm

	distance of 2.5 miles
	4.0 km



Football field:	120 yards x 0.9144 m/yard = 110 m x 1 hm/100 m = 1.1 hm

Distance of 2.5 miles x 1.6 km / mile = 4.0 km


D.	What is the relationship of all the units as you proceed from the top of the chart to the bottom or from the bottom to the top?  [What is the common multiple in each case?]

Multiples of 10 … all metric units are in factors of 10

[bookmark: _Hlk42794949]E.	How do you measure the amount of matter objects or substances occupy? NEAREST 0.1 g

	Item to be Measured
	Mass on the Balance

	bar magnet
	37.2 g

	pencil
	4.9 g

	calculator
	56.4 g





F.	How do you measure the amount of space objects or substances take up?


	Volume 1 in Graduated Cylinder
	Volume 2 in Graduated Cylinder

	57.9* ml
	72.9* ml



*Remember the last significant number (0.9 ml in both cases) is an estimate and may vary.


Conclusions 
[bookmark: _Hlk42787169]
The metric progression of milli, centi, deci, meter, deca, hecta, kilo was observed when measuring the length, width or height of objects.

1.  What is the common scientific term for dimensions in measurement?

	The scientific term for dimensions in measurement is distance (length).

2.  What is the standard unit for dimensions in the metric system?

	The standard metric unit for dimensions in measurement is meters.

3.  What is the common scientific term for the amount of matter in measurement?

The common scientific term for the amount of matter in a measurement is mass.

4.  What is the standard unit for measuring the amount of matter in the metric system?

The standard metric unit for measuring the amount of matter is gram or kilogram.

5.  What is the common scientific term for the amount of space in measurement?

The common scientific term for the amount of space is volume.

6.  What is the standard unit for measuring the amount of space in the metric system?

The standard metric unit for measuring the amount of space is liter or milliliter.

Errors
1) not measuring to the nearest tenth of a unit.
2) not showing the metric progression (milli, centi, deci, m/l/g, deca, hecta, kilo).
3) for volume, not reading the meniscus.
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