A Check on the Density of Maple Syrup Level 1, Sample 1
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Confederation Maple Syrup Company
Quality Control Report

A, Hourly Qualitative Check of Samples

1. What are the technicians trying to find out with their test?
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2. (a) What observation, from the layered solutions, would indicate that one of
the solutions is denser than the other?
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(a) Prepare a data table in which you can recerd your qualitative data for each
test that you do. Include a column in which you indicate your conclusion on
the test (e.q. "Therefare, Red is more dense than Green, R>G). Enter all of
your data in your table,
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(b) State what you found out.
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(a) Rank the densities of the three "unknown" sample solutions
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(b) Which "unknawn" solution has the same density as the yellow “standard”
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5. Why would "Confederation” want their product to have a minimum density of 1.1
g/mL, BUT no higher or lower than this value?
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B. Daily Quantitative Tests Qtnsi*y = TaSS 2 uglame
6. (a) Use the equipment necessary to find the density of the “unknown"
solution that has the same density as the yellow "standard" solution. Prepare

a chart in the space below and enter your quantitative measurements in it.
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6. (b) Use the data from 6(a) fo calculate the density of the solution, showing
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7. (a) Did the results from the layering activity in 4 (a) and 4(b) match your
calculated results? ﬁ’u&
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7. (b) Account for any errors that could have occurred,
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Daily Tours

8. (a) A tour of Grade 5 students from an elementary school has just arrived at
your laboratory, Explain, in language they can understand, how you used the
equipment in 6(a) to determine the actual density of one of the unknown

sample solutions.
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8. (b) Explain to the students what skills are necessary for a quality control
technician AND why your job is important to the company.
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Teacher’s Notes
Knowledge/Understanding

- The student demonstrates a somewhat limited understanding of the con-
cept of density (e.g., in question 2a, states “The one closer to the bottom is
more dense”, but in question 2b, fails to explain the concept).

The student applies the density formula with some competence (e.g.,
includes the formula and substitutes correctly, but omits density units).

Inquiry

The student has interpreted the data based on his or her observations,
although the observations contain some inaccuracies.

The student uses technical skills and procedures with limited accuracy (e.g.,
in question 6a, makes a major error in measuring the cylinder’s mass - the
mass of 6.72 g is much too low).

The student draws conclusions with limited support (e.g., in question 7a,
does not support or justify the conclusions; does not identify or comment
on the fact that the calculated densities are far below the expected value of
1.1 ¢/mlL).

Gommunication

The student communicates observations and information with limited clarity
(e.g., in question 3a, the table of observations is confusing; the conclusion in
question 4a that blue is most dense is contradicted by the density calcula-
tion of .01 ¢/mL for blue in question 6b).

The student uses scientific terminology with limited appropriateness and
accuracy, and omits the Sl unit for density in question 6b.

The student communicates with a limited sense of audience (e.g., in ques-
tion 8a, the description of the process is much too vague for Grade 5 stu-
dents to understand).
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Making Connections

- The student shows limited understanding of the skills required for the occu-
pation of a quality control technician (e.g., in question 8b, does not identify
or explain the importance of specific skills; misses the connection between
skills for this particular task and the general skills of a quality control tech-
nician — “we make sure the syrup is the right density”).

Comments/Next Steps

- The student should work on recording observations in a well-organized
format.

- The student needs to practise technical skills of measuring.

- The student should work on developing scientific terminology to communi-
cate more effectively and with more clarity.

- The student should consider that unreasonable results are a clue to major
source(s) of error.




A Check on the Density of Maple Syrup Level 1, Sample 2
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A.  Hourly Qualitative Test

1. One of the coloured solutions has the same density as the yellow "standard” A
solution.
Confederation Maple Syrup Company
Procedure A Quality Control Report

2. Add 25 drops of solution #1 to one of the thin test tubes. Without shaking
the test tube, carefully allow one drop at a time of solution #2 to run down

the inside of the test tube until it hits the surface of solution #1. Make A. Hourly Qualitative Check of Samples
sure that you wait ten seconds between each drop, Observe carefully as the
added drops interact with solutien #1. You will have to odd at least five 1. What are the technicians trying to find out with their test?
drops of solution #2 to see the result. —_ . : .
3. Prepare a chart in the Quality Control Report (Question 3(a)) to record the \ LOLALT i ao
results when each pair of liquids is mixed. ths standasd ( (.jrr_ff.m.t )
4. Repeat the steps until you have tested and recorded all Solutions
possible combinations of the four solutions. To observe all :,_', ::"
possibilities, make certain that you test each pair of W3 Green
solutions in two ways: put 25 drops of solution #1 in the Standard Yellow 2. (a) What abservation, from the layered solutions, would indicate that one of
test tube, then add five drops of solution #2; put 25 drops the solutions is denser than the other?

of solution #2 in a second test tube, then add five drops of solution #2, etc.

5. Record your data in Question 3(a) of the Quality Control Report,
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3. (a)Prepare a data table in which you can record your qualitative data for each
test that you do. Include a column in which you indicate your conclusion on
the test (e.g. "Therefore, Red is more dense than Green, R>G). Enter all of
your data in your table. .
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3. (b) Stete what you found out.
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5. Why would “Confederation” want their product to have a minimum density of 1.1
g/mL, BUT no higher or lawer than this value?
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B. Daily Quantitative Tests

6. (a) Use the equipment necessary to find the density of the "unknown”
solution that has the same density as the yellow "standard” solution. Prepare
a chart in the space below and enter your quantitative measurements in it.
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&. (b) Use the data from 6(a) to caleulate the density of the selution, showing
all work.
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7 (a) Did the results from the layering activity in 4 (a) and 4(b) match your
caleulated results?
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7. (b) Account for any errors that could have occurred.
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Daily Tours

8. (a) A tour of Grade b students from an elementary school has just arrived at

your laboratery. Explain, in language they can understand, how you used the
equipment in 6(c) to determine the actual density of one of the unknown
sample solutions,
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8. (b) Explain to the students what skills are necessary for a quality control
technician AND why your job is important to the company.
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Te
Kn

acher’s Notes

owledge/Understanding

The student demonstrates limited understanding of the concept of density
(e.g., explanations are limited to simple observations that do not give evi-
dence of conceptual understanding).

The student applies the density formula with limited competence (e.g., per-
forms most calculations correctly, but does not state the formula or show
the major steps in the calculations).

Inquiry

Co

The student interprets the data with limited accuracy (e.g., does not cor-
rectly identify the relative densities of the solutions in some of the sample
mixtures).

The student uses technical skills and procedures with limited accuracy (e.g.,
in question 8a, does not provide details of the procedures followed in the
experiment).

The student draws conclusions that are supported by the data in a limited
way (e.g., data tables are only partially complete).

mmunication

The student communicates observations and information with limited clarity
(e.g., “l found that the first mixture in each experiment seemed to be more
dense, except green was less dense than yellow and the red and yellow
mixed”).

The student displays some data with limited organization (e.g., in question
4a, does not display ranking clearly).

The student uses Sl units with limited appropriateness (e.g., uses correct
units for observations of mass, but omits volume and density units).

Making Connections

The student provides a limited analysis of production requirements (e.g., in
question 5, suggests only that the company would want the syrup to be
natural).

The student demonstrates limited awareness of the skills required for the
occupation (e.g., in question 8b, mentions only “math” and “language” as
required skills).

Comments/Next Steps

- The student needs to recognize the importance of recording observations
when conducting experiments.

- The student should focus on the consistent and appropriate use of units,
and ensure that data charts incorporate all the information required.

- The student should concentrate on answering questions with greater clar-
ity, and on attention to detail



