Government of Alberta = CHEMISTRY 30
Education DIPLOMA EXAMINATION
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Case Study #3

Table 1
Chemistry 30
Percentage of Students Who Achieved Standards on Their Final Course Mark
Final Course Mark Percentage of Students
Representing Standard Who Achieved Standard
Standard (%) Prov.
Acceptable Standard 50 88.9 f Y
Standard of Excellence 80 32.3
Number of Students Included in Report 10118 81
Table 2
Chemistry 30

Percentage Distribution of A, B, C, and F,
Averages, and Standard Deviations of Scores
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School-Awarded Diploma Final Course
Mark Examination Mark Mark

Scores Prov. School Prov. School Prov. School

A (80 - 100%) 19 RS 29.2 25.9 32.3 235

B (65 - 79%) 34.3 24.7 23.7 14.8 30.1 235

C (50 - 64%) 18.9 25.9 21.2 24.7 26.5

F (0-49%) 49 @ 26.0 34.6 11.3
Average Percent Score 74.0 64.3 @ 69.5
Standard Deviation 14.1 20.8 5 16.5
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Please refer to "Guidelines for Interpreting the Diploma Examination Detailed Reporis" for suggestions about how to use this report.
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Table 3
Chemistry 30
Percentage of Students Who Achieved Standards on Their Final Course Mark, by Gender
Students Who Achieved Students Who Achieved
Sendsr Students the Acceptable Standard | the Standard of Excellence
Percent of Percent of Percent of
Number Total Number Gender Number Gender
Province
Male 4825 47.7 4284 88.8 1686 34.9
Female 5293 523 4707 88.9 1578 29.8
School . ~
Male 37 457 22 A5 9ier: ! 8 21.6
Female 44 54.3 36 81.8 11 25.0
Table 4
Chemistry 30
Percentage Distribution of A, B, C, and F,
Averages, and Standard Deviations of Scores, by Gender
School-Awarded Mark Diploma Examination Mark Final Course Mark
Scores Province School Province School Province School
Male Female Male Female Male Female Male Female Male Female Male Female
A (80 - 100%) 427 41.2 §2955 323 26.3 24.3 27.3 34.9 208 [Hz21e  25.0
B (65 -79%) 32.7 35.7 29.5 23.4 23.9 7 18.2 28.7 31.3 162 = 295
C (50 - 64%) 19.2 18.7 27.3 19.8 224 29.5 25.1 27.8 27.3
F (0 - 49%) 54 4.4 13.6 245 27.4 25.0 11.2 11.1 18.2
Average Percent  73.9 74.0 67.0 65.7 63.1 61. 70.1 68.9 64.6
Standard Deviation 14.4 187 16.8 20.9 20.6 29. 16.7 16.2 8.3
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Table 5 S
Chemistry 30
Average Raw Scores and Standard Deviations, by ltem Format
Average Raw Standard
Total Marks L
item Fotmat Possible Scare Deviation
Prov. chool Prov. School
Multiple Choice 44 29.7 9.0 10.2
Numerical Response 16

8.2 3.9 4.2
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Table 6
Chemistry 30 2=—0 (O
Raw Score Results, by Reporting Category \
Reporting Category Total Marks  Average Raw §core Stapidard Deviation
Possible Prov. Schol KF School
Thermochemical Changes (A1/A2) 12 7.6 2.8 3.2
Electrochemical Changes (B1/B2) 20 13.2 4.4 5.0
Chemical Changes of Organic Compounds (C1/C2) 9 6.2 21 2.3
Chemical Equilibrium Focusing on Acid-Base Systems (D1/D2) 19 12.0 4.6 4.8
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Table 7 -1
Chemistry 30

Results, Blueprint Classifications, and Item Descriptions, by ltem

0,
:MB _u“oo,mw o:mm%” Knowledge|  skills STS Item Description
1 765 g6d®Blll " A1.3k Determine the enthalpy associated with the decomposition of a compound into its elements, and classify
i the enthalpy change as a reactant or a product.
NR1 | 781 1833 A1.1k Calculate the mass of water in a calorimetric experiment where the input energy is given.
> 702 63.3 Al.7k Determine the enthalpy relationships among the overall reaction, and various equations related to the
reaction steps.
3 727 #6081 ' A2.4k A13s Identify the potential energy diagram and the energy changes associated with a catalyzed biological
— reaction.
NR2 | 466 @268  A1.1k Compare hydrocarbon combustion and cellular respiration.
4 369 405| A1k Compare the effects of varying calorimeter materials on the responding variable in a calorimetric
experiment.
NR3 | 67.7 68.4 Al2s Select the calorimetric data that needs to be measured to determine the value of an energy associated with
- a chemical reaction.
5 761 @608l A1.6k Calculate the enthalpy associated with a reaction, given the balanced chemical equation.
6 73.4 #5710 A1.5k Classify a reaction as exothermic or endothermic and calculate the mass of product associated with a given
- enthalpy change.
7 628 582 A2k Relate the energy transfer to the bonds being broken when a hydrocarbon is broken down into free

radicals.

Note: The reporting categories Knowledge (k); Skills (s);

category cover a range of cognitive levels.

and Science, technology and society (sts) refer to curricular outcomes only. ltems in each reporting
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Table 7 -2
Chemistry 30

Results, Blueprint Classifications, and Item Descriptions, by ltem

0,
MM | o2 ComeCt Fnowledge| s STS ltem Description
NR4 | 67.3 633 A2 3k A2.3s Analyze a potential energy diagram for an equilibrium reaction to determine enthalpies and energies
associated with both forward and reverse reactions.
NR5 | 274 203| A1.4k Determine the number of moles of each reactant and each product from an unbalanced equation and a
given enthalpy change.
8 759 709| B1.7k Balance an incomplete half-reaction involved in an industrial process.
9 612 557 B1.7k Determine the electrons transferred, given an unbalanced, incomplete half-reaction.
NRe | 846 @2l B1.7k Determine the oxidation numbers of a metal in various of its compounds.
10 | 588 63.3| B1.2k sTS In the context of B1.1sts, identify the step that is a redox reaction, and the electron transfer involved, in the
two-step synthesis of a compound from simpler substances.
NR7 | 56.4 @@56| B2.5k Determine the electrical potential of a given half-reaction if the reference half-reaction were changed.
11 673 60.8| B15k Given observations related to redox reactions involving hypothetical species, identify the strongest reducing
agent present and predict the spontaneity of a particular redox reaction.
12 | 713 74| Bi6k Estimate the reduction potential of an oxidizing agent, given experimental observations of the reactions of
the oxidizing agent with various metals.
13 | 575 557| B1.4k Identify reducing agents and electron donors in a biological system.

Note: The reporting categories Knowledge (k); Skills (s);

category cover a range of cognitive levels.

and Science, technology and society (sts) refer to curricular outcomes only. ltems in each reporting
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Table 7 -3
Chemistry 30
Results, Blueprint Classifications, and Item Descriptions, by Item

:wﬁ vm.u,m o_‘mmnﬂ. Knowledge|  Skills STS ltem Description

14 | 709 67.1| B1.1k Select consequences of oxidation of a metal in a redox reaction.

15 774 5708 B1.2k Identify oxidizing and reducing agents in a commercial battery.

16 69.3 68.4| B1.8k B1.2s Calculate the concentration of one solution from redox titration data.

NR8 | 445 443 B1.7k Balance redox reactions to determine reactant and product coefficients and electron transfers.
17 709 '582|" B2k Select properties common to both electrolytic and voltaic cells.

18 | 60.0 ga9d| B2.7k Given diagrams of electrochemical cells, determine which cells are voltaic.

19 752 72.2 B2.1k Given sets of half-reactions, identify those sets that yield a positive electrical potential.
NR9 | 742 722 B2.6k Determine the cell potential for a given electrochemical cell.

20 796 747 B2.3k B2.3s Classify an electroplating cell, and identify the strongest oxidizing agent present in the cell.
21 734 (494 B2.2k Determine the direction of motion of various charged particles in an electroplating cell.

Note: The reporting categories Knowledge (k); Skills (s); and Science, technology and society (sts) refer to curricular outcomes only. ltems in each reporting
category cover a range of cognitive levels.
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Table 7 - 4
Chemistry 30

Results, Blueprint Classifications, and ltem Descriptions, by ltem

o | SOl | knowdedge|  skils STS Item Description

NR10 | 348 38.0| B2.3k Identify reactant and product species in an electrochemical cell.

NR11 | 546 J4i8| B2.sk Calculate the time required to produce a given mass of metal in an electrolytic cell.

NR12 | 57.1 58.2 C1.2k Analyze the structural formula for a given organic compound to determine the numbers of specified atoms

and bonds.

29 835 758| C1.4k Determine a general structural formula for a biologically active substance.

NR13 | 547 518| c2.2 Balance the equation representing the combustion of a carboxylic acid.
23 809 81.0 C2.1k Classify an organic reaction, given the reactants and the products.
24 | 781 77.2| C1.4k Determine a classification that will cover five organic compounds whose structural formulas are given.
25 704 63.3 C2.3k STS In the context of C2.1sts, classify a polymer, and identify the functional group in one of the monomers.
26 573 620| C2.2k Predict the reaction between a given hydrocarbon and a halogen.
27 62.1 @SS C1.7k Analyze the relationships among boiling point, molar mass, and product location in an industrial process.

Note: The reporting categories Knowledge (k); Skills (s); and Science, technology and society (sts) refer to curricular outcomes only. Items in each reporting
category cover a range of cognitive levels.
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Table7 -5
Chemistry 30
Results, Blueprint Classifications, and ltem Descriptions, by ltem
0,
:MB _uﬂ\oo,m O:.Mmoﬂ. Knowledge|  Skills STS Item Description
28 792 823| C1.3k Identify one isomer of a simple sugar, and select the definition of an isomer in this context.
29 | 61.0 B49@p D1.1k Determine two properties of a system that is in equilibrium.
NR14 | 79.6 w60E) D1.4k D1.3s Create an equilibrium law expression, starting from an unbalanced equilibrium equation.
30 65.6 58.2 D1.1k D1.2s Analyze the colour changes associated with the shift in equilibrium when a stress is applied to the system.
31 46.5 31610 D1.4k Use reactant and product concentrations to evaluate whether a system is in equilibrium, and to determine
= any required or favoured products or reactants that need to be changed.
32 | 73.7 @633 D2.3k D2.3s Calculate the equilibrium constant of a reaction from graphical data.
33 | 586 506| D1.7k Select a conjugate acid-base pair from a given list of species.
34 | 702 658| D15k Select amphiprotic species from a given list of species.
35 69.1 60.8] D1.2k Given an equilibrium law expression, determine the balanced equilibrium equation and predict the
equilibrium shift associated with a given stress to the system.
36 605 1494 D1.3k Analyze the effect on an equilibrium of the discharge of a pollutant from an industrial enterprise.

Note: The reporting categories Knowledge (k); Skills (s);

category cover a range of cognitive levels.

and Science, technology and society (sts) refer to curricular outcomes only. ltems in each reporting
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Table 7 -6
Chemistry 30

Results, Blueprint Classifications, and Item Descriptions, by ltem

em | ol Comest | owiedge|  skils STS Item Description
37 71.4 w5828 D1.3k D1.2s Select the graph that represents the effects of a stress on an equilibrium system.
38 56.2 53.2| D23k D2.3s Given the initial concentrations and one equilibrium concentration, determine the remaining equilibrium
concentrations in an equilibrium reaction.
39 572 50.6| D23k Calculate the equilibrium concentration of an acid, given the initial concentration of acid and the equilibrium
pH.
40 73.4 §63310 D16k Compare the strengths of two weak acids, and compare the Kb values of their conjugate bases.
NR15 | 42.8 #2258} D2.2k Calculate the pH of a solution of a weak acid, given values for Ka and the initial acid concentration.
41 64.4 60.8 D2 1k When an indicator is added to a solution, identify the products of the indicator reaction and the colour of the
indicator.
42 53.7 Wzl D22k Calculate the Kb and pOH values of a solution of a weak base.
43 68.0 68.4 D1.8k sTS In the context of D1.1sts, determine the buffering equation and the effect of the buffering on the pH of lakes
as a result of acid deposition.
NR16 | 52.8 456 D1.6k D1.3s Identify basic and amphiprotic species from a list of species.
44 718 797 D1.8k D1.3s Analyze a titration curve of pH as a function of acid added to identify buffering regions and to classify the

base being titrated.

Note: The reporting categories Knowledge (k); Skills (s); and Science, technology and society (sts) refer to curricular outcomes only. Items in each reporting
category cover a range of cognitive levels.
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