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Gases Definition of the Domain for Summative Evaluation

1. Introduction

This definition of the domain for summative evaluation describes and classifies the essential and
representative elements of the Chemistry program — specifically, for the course entitled Gases. It presents
an overview of the program, but should by no means replace the program itself. The purpose of defining
the domain is to ensure that all summative evaluation instruments are consistent with the overall program.

The organization of this definition of the domain is the same as that of those of other courses. The content
of each section is, however, specific to this course.

The definition of the domain for summative evaluation is used to prepare examinations that are valid from
one version to another, from year to year and from one school board to another, taking into account the
responsibilities shared by the Ministére de I’Education and the school boards.
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2. Program Orientations and Consequences for Summative Evaluation

Orientations

The purpose of this program is to provide students
with rigorous training in the use of the scientific
method. Students become familiar with the basic
concepts of chemistry and either acquire or
improve the skills related to the experimental
method.

Students acquire an understanding of various
phenomena that goes beyond the mere ability to
apply formulas in solving mathematical problems.

The program presents scientific knowledge from a
historical, technological and social perspective.

In this program, considerable time is devoted to the
experimental approach and students are required to
perform experiments.

To help students acquire or improve the skills
related to the experimental method, the course
entitled Gases focuses on familiarizing students
with the different aspects of the experimental
method.

Consequences

Evaluation items should test the students’
knowledge and understanding of the basic concepts
of chemistry and of the experimental method.

Evaluation should involve problem situations that
test the students’understanding of various
phenomena. Evaluation should not focus solely on
calculations and their results.

Evaluation should also reflect the relationship
between the related content and the history-
technology-society perspective (HTS).

A major part of the evaluation process should
focus on the experimental method. In addition to
items pertaining to objectives that relate to the
experimental method, items that test the students’
understanding of the related content may refer to
laboratory work.

In the course entitled Gases, evaluation items
relating to the experimental method should involve
having the students analyze data resulting from
experiments.
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3. Course Content for Purposes of Summative Evaluation

Themes

. Related Content

- States of matter:

observable properties
molecular motion

- Melting and boiling points of different substances

- Role of gases in nature

- Pressure exerted by gases:

definition
explanation of the phenomenon

- Avogadro’s principle

- Identification of a gas

- Dalton’s law of partial pressures

- Kinetic theory of gases:

states of matter

diffusion

pressure exerted by gases

relationship between the pressure and volume of a gas

relationships between the temperature and volume of a gas and between its temperature
and pressure

relationship between the number of moles of a gas and its volume

- Laws governing the behaviour of gases and limits of their application:

relationship between the pressure and volume of a gas

relationships between the temperature and volume of a gas and between its temperature
and pressure

relationship between the number of moles of a gas and its volume

ideal gas law

- Problem solving:

relationship between the pressure and volume of a gas
relationships between the temperature and volume of a gas and between its temperature
and pressure
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- relationship between the number of moles of a gas and its volume
- ideal gas law and limits of its application

- Chemical bonds in the gaseous state:
- formation of diatomic and polyatomic gases
- relationship between formation of gases and chemical stability

- Energy balance of simple chemical reactions occurring in a gaseous state
. History-Technology-Society perspective (HTS)

- Relationships between the study of gases and the evolution of chemistry:
- temperature scales and absolute zero
- influence of Avogadro’s work on our understanding of chemical reactions
- discoveries resulting from the study of gases

- Technical applications involving the use of gases:
- those involving a phase change
- those involving the use of air or other gaseous substances
- those involving the use of differences in pressure
- those involving differences in density between two points in the air or between two
different gaseous media

- Social changes and environmental consequences related to the industrial production of
gaseous substances and the use of gases in general:
- emission of gaseous pollutants
- health effects of absorbing a toxic gas
- technological use of gases

. Experimental Method
- Processing and analyzing experimental data:

- specifying measured and constant parameters
- specifying independent and dependent variables
- making tables and drawing graphs
- interpreting graphs
- establishing relationship between parameters

Skills

¢ Knowing: Stating the manifestations or components of a scientific or technical phenomenon.

e Understanding: Applying acquired knowledge to deduce information.

e  Analyzing: Examining the components of a phenomenon in order to determine relationships.
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Themes ] q
Related Content HTS Perspective Experimental Method
. 65% 15% 20%
Skills ° ’ ’
States of matter (4%)
Knowing Role of _ "
8% ole of gases in nature (4%)
@ 8%
Pressure exerted by gases (4%) Relationships between the study of
gases and the evolution of
Avogadro’s principle (4%) chemistry (5%)
- temperature scales and absolute
Kinetic theory of gases (8%) zero
- Avogadro’s work
Laws governing the behaviour of - discoveries resulting from the
gases (8%) study of gases
Chemical bonds in the gaseous state | Technical applications of gases
(4%) (5%)
- phase change
Understanding - air and other gaseous
43% st_lbstances _
- differences in pressure
- density
Social changes and environmental
consequences related to the
industrial production of gaseous
substances and the use of gases in
general (5%)
- emission of gaseous pollutants
- health effects
?) 28% | - technological use of gases
) 15%
Melting and boiling points of Processing and analyzing
different substances (4%) experimental data (20%)
- measured and constant
Identification of a gas (4%) parameters
- independent and dependent
. Dalton’s law of partial pressures variables
Analyzing (4%) - tables and graphs
49% - graph interpretation

Problem solving (12%)

Energy balance of reactions
occurring in a gaseous state (5%)

A3) 29%

- relationship between parameters

(5) 20%
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5. Observable Behaviours

Dimension 1

- Given statements explaining concrete examples of states of matter or phase changes, choose those in
which observable properties or molecular motion are associated with the three corresponding states
of matter. Justify one’s choice or correct false statements to make them valid. (4%)

- Match one or more gases with the roles they play in nature. (4%)

Dimension 2

- Given a concrete situation involving pressure, predict the effect of a change in the surface area or in
the force or suggest at least one change that makes it possible to increase or decrease the pressure
involved. Justify one’s answer using the definition of pressure. (4%)

- Given a series of statements, choose those that correctly describe chemical reactions occurring in the
gaseous state, in the light of Avogadro’s principle. Justify one’s choice or correct false statements to
make them valid. (4%)

- Given a series of statements and considering the kinetic theory of gases, choose those that correctly
explain a concrete example of the following: a state of matter, a phase change, diffusion, pressure
exerted by a gas, one of the laws governing the behaviour of gases. Justify one’s choice or correct
false statements to make them valid. (8%)

- Given one or more concrete examples involving gases, explain the phenomena observed and making
qualitative and quantitative predictions about the behaviour of the system following a change in any
given factor. Justify one’s answer by referring to the laws governing the behaviour of gases. The
examples may involve experimental situations. (8%)

- Given a series of statements, choose those that correctly describe the formation of diatomic or
polyatomic gases and that correctly explain why the formation of these gases is related to a stable
electronic structure. Justify one’s choice or correct false statements to make them valid. (4%)
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Dimension 3
- Arrange at least four substances in increasing or decreasing order of their melting or boiling points.
The states of these substances are known at a minimum of two different temperatures. Justify the

arrangement. (4%)

- Interpret the results of a laboratory experiment aimed at identifying an unknown gas. The
appropriate information is provided with the exam. (4%)

- Solve a problem on Dalton’s law of partial pressures. (4%)

- Use the ideal gas law to solve problems involving gaseous substances. (12%)

- Determine the energy balance of a simple chemical reaction occurring in a gaseous state. A list of
appropriate bonding energies is provided with the exam. (5%)

Dimension 4

- Explain the relationships between the study of gases and the evolution of chemistry. This involves
using the information provided with the exam and knowledge acquired during the course. (5%)

- Explain at least two technical applications of gases. This involves using the information provided
with the exam and knowledge acquired during the course. (5%)

- Briefly describe the situation that prevailed before the advent of a technical application involving
the use of gases as well as the new possibilities resulting from its implementation. This involves
using the information provided with the exam and knowledge acquired during the course. (5%)

Dimension 5
- Given information on one or more experiments, specify the constant parameters, the dependent and

the independent variables, make tables of results or draw graphs, interpret graphs and establish a
simple relationship between the parameters. (20%)
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6. Explanation of the Content and Weighting

In accordance with the objectives of the Secondary V Chemistry program, students should acquire a
theoretical knowledge of chemistry, while examining the historical, technological and social aspects of this
discipline. Students should also acquire or improve the skills related to the experimental method.
Summative evaluation instruments will reflect this principle.

Two factors were considered in determining the relative importance of the dimensions pertaining to the
experimental method: the progress made in acquiring or improving the skills related to the experimental
method and the relative importance of the experimental method in the evaluation scheme used in the youth
sector. As in the youth sector, the experimental method accounts for 25% of the overall mark for the three
courses in the program. However, the relative importance of this theme varies from one course to another.
It accounts for 20% of the mark obtained in the present course.

The dimensions related to the history-technology-society perspective account for 15% of the mark obtained
in each of the three courses.

Given the relative importance of the previously mentioned dimensions, evaluation pertaining to the related
content accounts for 65% of this course mark.

The relative importance of any skill to be developed in the course is determined by adding up the
weightings given to the observable behaviours pertaining to that skill. In the present course, the relative
importance of each skill is as follows:

KNOWING 8%

UNDERSTANDING 43%

ANALYZING 49%
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7. Description of the Examination

Type of Examination

The examination for purposes of summative evaluation will be administered at the end of the
course. It consists of two parts:

- One part is a written examination covering dimensions 1 to 4, inclusive, and is worth
80% of the course mark. It consists of restricted-response, short-answer or extended-

response items.

- The other part is a written examination covering dimension 5 and is worth 20% of the
course mark. It consists of short-answer and extended-response items.

Both parts of the examination are compulsory. All the observable behaviours for each
dimension must be taken into account.

Characteristics of the Examination

The part covering dimensions 1 to 4 is written in a single session lasting no more than 180
minutes. Students are permitted to use a calculator and must be provided with a periodic
table, formulas and appropriate information required by dimensions 3 and 4. Examples of this
material are included in Appendix 1 to 3.

The part covering dimension 5 is written in a single session lasting no more than 90 minutes.
The appropriate information must be incorporated into each related item or group of items.

Pass Mark

The pass mark for the entire examination is 60%.
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Formulas
PV = nRT P
|4
RV, _ BV,
nT, n,T, "
R
RotalZR+P2+P3+P"' T
Constant

Molar Gas Constant (R) = 8.31 kPasL/(moleK)

pressure
volume

number of moles
molar gas constant

temperature

Appendix 2
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Characteristics of Gases

o . Molar
Substance Description Density Mass
Nitrogen Gas Colourless, odourless and wusually inert gas; 0.001 25 g/ml 28.014 g/mol
N extinguishes a glowing splint; does not turn limewater
2

Carbon Dioxide
CO,

Helium
He

Hydrogen Gas
H,

Oxygen Gas
0,

cloudy; does not conduct electricity; virtually insoluble
in water.

Colourless, odourless gas; extinguishes a glowing
splint; turns limewater cloudy; does not conduct
electricity; soluble in water.

Inert, colourless, odourless gas; extinguishes a glowing
splint; does not turn limewater cloudy; does not
conduct electricity; slightly soluble in water.

Colourless, odourless gas; makes a popping sound in
the presence of a lighted splint; does not turn limewater
cloudy; does not conduct electricity; slightly soluble in
water.

Colourless, odourless gas; revives a glowing splint;
does not turn limewater cloudy; does not conduct
electricity; not very soluble in water.

0.001 98 g/ml

0.000 18 g/ml

0.000 09 g/ml

0.001 43 g/ml

43.991 g/mol

4.003 g/mol

2.016 g/mol

31.998 g/mol

Appendix 3



Education

4
Québec

41-9010-A



	Page titre
	Faux-titre
	Crédit
	1. Introduction
	2. Program Orientations and Consequences for Summative Evaluation
	3. Course Content for Purposes of Summative Evaluation
	4. Table of Dimensions
	5. Observable Behaviours
	6. Explanation of the Content and Weighting
	7. Description of the Examination

