OBSERVATIONS

A study of our surroundings involves activities like the following: 

1. Gathering information through observations. 

2. Organizing the observational information so that patterns emerge. 

3. Attempting to explain the patterns found in observations. 

4. Communicating findings to others.

In an attempt to understand the world around us, we make observations. Observations use any of our five senses: sight, smell, touch, hearing or taste. What observations can we make with each of our senses?

Observations (facts gained through our senses) can either be qualitative or quantitative.
What do these terms mean?

Qualitative Observations ‑ descriptive information gathered with unaided senses. These observations describe the properties or nature of matter. Color, shape, size and smell are a few examples of qualitative observations. Sometimes it is necessary to have more precise information and we must refer to some standard unit of measure. When referring to a standard unit of measure, we make quantitative observations.

Quantitative Observations ‑ very precise information gathered through the use of or reference to standards. Standardized instruments that may be used to make quantitative observations include: meter sticks, balances, thermometers, graduated cylinders, to mention just a few.

Exercise
1. Read through the following notes recorded by a student while observing a burning candle. Are both types of observations present? In your notebook construct a chart to classify the numbered underlined observations as either qualitative or quantitative.

2. The description below does not confuse observations with inferences (interpretations). It is an observation that the top of the burning candle is wet with a colorless liquid. It would be an inference (interpretation) to state that this liquid has the same composition as the solid candle. State 3 other inferences based on the observations recorded.

Description of a Burning Candle
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A drawing of a burning candle is shown in the figure to the left. The candle is cylindrical in shape1 and has a diameter of about 1.8 cm. 2  The initial length of the candle was about 20 cm 3 and it changed slowly during observation, decreasing about 1 cm in one hour4.  The candle is made of a translucent, white solid5, which has a slight odor6 and no taste7.  It is soft enough to be scratched with the fingernail8.  There is a wick that extends from top to bottom of the candle along its central axis9 and protrudes about 1 cm above the top of the candle10.  The wick is made of three strands of string11 braided together.

Holding a source of flame close to the wick for a few seconds lights a candle. Thereafter the source of flame can be removed and the flame sustains itself at the wick. The burning candle makes no sound12.  While burning, the body of the candle remains cool to the touch13 except near the top. Within about 1 cm from the top14 the candle is warm (but not hot)15 and sufficiently soft to mold16 easily. The flame flickers in response to air currents and tends to become quite smoky while flickering17. In the absence of air currents, the flame is of the form shown in the figure, though it retains some movement at all times. The flame begins about 0.5 cm above the top of the candle18 and at its base the flame has a blue tint19. Immediately around the wick in a region about 0.5 cm wide and extending about 1 cm above the top of the wick20 the flame is dark21. This dark region is roughly conical in shape22. Around this zone and extending about 1 cm above the dark zone23 is a region that emits yellow light24, bright but not blinding. The flame has rather sharply defined sides, but a ragged top. The wick is white where it emerges25 from the candle, but from the base of the flame to the end of the wick it is black, appearing burnt, except for the last 0.1 cm26 where it glows red27. The wick curls over28 about 0.5 cm from its end29. As the candle becomes shorter, the wick shortens too, so as to extend roughly a constant length above the top of the candle. Heat is emitted by the flame30, enough so that it becomes uncomfortable in ten or twenty seconds if one holds his finger 0.5 cm to the side31 of the quiet flame or 5 to 6 cm above the flame.32
The top of a quietly burning candle becomes wet with a colourless liquid33 and becomes bowl shaped34. If the flame is blown, one side of this bowl-shaped top may become liquid, and the liquid trapped in the bowl may drain down the candle's side. As it courses down, the colorless liquid cools, becomes35 translucent, and gradually solidifies from the outside36, attaching itself to the side of the candle. In the absence of a draft, the candle can burn for hours without such dripping. Under these conditions, a stable pool of clear liquid remains in the bowl-shaped top of the candle. The liquid rises slightly around the wick, wetting the base of the wick as high as the base of the flame. When a gust of air was directed at the candle the flame was extinguished. A sharp pungent odor37 was detected.
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