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SAMPLE ASSESSMENT SCHEDULE
Science 90944 (1.5):  Demonstrate understanding of aspects of acids and bases

Assessment Criteria
	Achievement
	Merit
	Excellence

	Demonstrate understanding will typically involve describing, identifying, naming, drawing, or giving an account of aspects of acids and bases. This may require the use of chemistry vocabulary, symbols and conventions (including names and formulae), and completing word equations.
	Demonstrate in-depth understanding will typically involve explaining aspects of acids and bases. This requires explanations that use chemistry vocabulary, symbols and conventions including names, formulae and writing word equations or completing given symbol equations.
	Demonstrate comprehensive understanding will typically involve linking aspects of acids and bases, when elaborating, justifying, relating, evaluating, comparing and contrasting, or analysing. This requires the consistent use of chemistry vocabulary, symbols and conventions, and writing balanced symbol equations. 


Evidence Statement
	One 
	Expected Coverage 
	Achievement
	Merit
	Excellence

	(a)


	Definition of an ion:

An ion is an atom or group of atoms that have lost or gained an electron and therefore carry a charge.

Explanation of formation of ions:

If the outer shell (valence) of an atom is not filled, the atom is unstable. It will react to gain a full outer shell to become more stable, by either losing or gaining electrons and making it into an ion.

Identification of Group: 

Magnesium and calcium are in the same group on the periodic table (Group 2). 

Explanation of why both form+2 ions:

The atoms have the same number of electrons (two) in their outer shell. (Students may give the electron configuration instead.)

Both Mg and Ca need to lose two outer electrons to become stable by having a full outer shell. Each ion (Mg2+ and Ca2+) ends up with two less electrons than there are protons in its nucleus, so the ion has a charge of +2.
	THREE of: 

· in (a), defines an ion

· in (a), identifies the correct group that Mg and Ca belong to

· in (b), identifies the correct groups OR electron arrangements 

· in (c), identifies the charge on the ions involved.
	TWO of: 

· in (a), explains why atoms become ions by referring to stability

· in (b), explains that Mg and Ca need to lose two electrons to gain a full outer shell

· in (c), provides an explanation for the charge on the ions involved based on knowledge of the electron configuration of the atoms or loses 1e (Na) / 2e (Be).
	BOTH of: 

· in (a), fully explains why Mg and Ca form ions with the same +2 charge by linking their location of the periodic table to their similar electron configuration, and their need to achieve stable outer shells 

· in (c), compares the charges on the ions involved with the charges on the ionic compounds in order to explain the different ratios of ions in each compound.

	(b)
	Completion of table:

Sodium: Group 1; 2.8.1; +1

Beryllium: Group 2; 2.2; +2
	
	
	

	(c)
	Comparison of charges on ions:

When these elements react, Na loses one electron and forms a +1 ion, while Be loses two electrons and forms a +2 ion in order to adopt the stable electron configuration. The hydroxide carries a charge of -1.

Explanation of formation of compounds:

An ionic compound is electrically neutral therefore all the positive charges must balance the negative charges.

Therefore it requires one OH-1 for each Na+ ion but two OH-1 ions for each Be2+ ion to form a neutral compound/ balance the charges.
	
	
	


	Two 
	Expected Coverage 
	Achievement
	Merit
	Excellence

	(a)
	Atomic structure:


[image: image1.wmf]Li – 3p, 3n, 3e


[image: image2.wmf]Li – 3p, 4n. 3e

Electron configuration:

Both – 2.1

Explanation of neutrality

Both 
[image: image3.wmf]Li and 
[image: image4.wmf]Li have equal numbers of protons and electrons, ie 3p and 3e. An atom is neutral when it has equal numbers of protons and electrons.

Diagram of Lithium isotopes acceptable as evidence.
	FOUR of:

· in (a) gives atomic structure of 6Li and 7Li

· in (a) gives electron configuration

· in (a) recognises that both 6Li and 7Li have equal numbers of protons and electrons

· in (b) gives the atomic structure of 7Be (or 6Li and 7Li if not given in (a))

· in (b) recognises that 6 and 7 refer to total mass of element(s)

· in (b) recognises that the mass is found by adding up the protons and neutrons.
	THREE of:

· in (a) explains why 6Li and 7Li are neutral

· in (b) explains how the particles contribute to the overall mass

· in (b) explains why 7Be and 7Li have the same atomic mass (same total number of protons and neutrons)

· in (b) explains why 7Be is heavier than 6Li (extra proton).
	In (b) compares the mass of 7Be to both 7Li and 6Li and explains the comparison of the masses by referring to the particles which contribute to the overall mass.

	(b)
	Atomic structure:


[image: image5.wmf]Be – 4p, 3n, 4e

See above for 
[image: image6.wmf]Li and 
[image: image7.wmf]Li (or diagram)

Relevance of numbers:

6 and 7 refer to the total mass of the elements.

Explanation of mass:

Overall mass of an atom is made up of protons and neutrons, as the mass of electrons is negligible.

Comparison of masses:


[image: image8.wmf]Be will have the same atomic mass as 
[image: image9.wmf]Li because the total number of protons and neutrons is the same AND 
[image: image10.wmf]Be is heavier than 
[image: image11.wmf]Li as it has one more proton.
	
	
	


	Three 
	Expected Coverage 
	Achievement
	Merit
	Excellence

	(a) (i)
	Description of colour changes:

· red / pink to start with

· blue / purple / violet at end.
	THREE of:

· in(a) (i), gives  the colours in the correct order

· in (a) (ii), states that the changing colours indicate the pH is rising / a basic solution is being formed

· in (b), identifies the type of reaction

· in (b) identifies one the ions involved

· in (b), identifies CO2 as the gas formed
· in (b), identifies the products of the reaction by name or formula

· in (b) writes a correct word equation.
	TWO of:

· in (a) (ii), at least explains ONE colour change and what this indicates about the pH of the solution in terms of its acidity or alkalinity

· in (a) (ii), explains what the colour change tells us about the ions present

· in (b), explains the type of reaction that is occurring

· in (b), writes an incorrectly balanced equation (but the chemical formulae must be correct).
	BOTH of: 

· in (a) (ii), explains the reasons for the colour changes by linking the pH of the solution to the ions present
· in (b), explains the type of reaction occurring and supports it with a balanced chemical equation.

	(a) (ii)
	Explanation of colour changes:

At the beginning the red indicated a low pH due to excess H+ ions in the solution.

As the NaOH was added, a yellow / green colour indicates a pH of around 7, due to the OH​-  ions combining with the H+ ions to form a neutral solution. 

As more NaOH is added the blue / purple indicated a pH of 11 plus, due to excess OH​- ions in the solution.
	
	
	

	(b)
	Identification of reaction type:

Acid-base (or acid-carbonate) neutralisation (the carbonate ions react with the H+ ions of the acidic solution and neutralise the solution).

Description of observations: 

Bubbling in the solution / fizzing / effervescence / frothing / foaming

Linking observations to products:

The products are CO2, H2O and a salt. The CO2 gas causes the bubbles / fizzing / etc. 

Writing a word equation:

Nitric acid + sodium carbonate ( sodium nitrate + water + carbon dioxide

Writing a symbol equation:

2HNO3 + Na2CO3 (
      2NaNO3 + H2O + CO2 

NOTE: Candidates will not be penalised for correct answers which may be outside of the requirements of this standard (Curriculum Level 6).
	
	
	


	Four
	Expected Coverage 
	Achievement
	Merit
	Excellence

	(a)
	Explanation of levelling of graph:

As the reactant particles collide, they are converted into product particles. Initially many gas molecules are produced, but as the reaction proceeds there are fewer and fewer reactant particles available to collide, so the volume of gas produced decreases and eventually no gas is produced.

(Most likely the supply of H+ ions in the solution will be exhausted before the marble chips disappear.)
	THREE of:

· in (a), states that the decrease in gas production is due to the reaction slowing down

· in (b), completes the word equation correctly 

· in (c), states that the rate of reaction will increase / the reaction will be faster

· in (c), identifies there is a greater / increased / larger surface area of marble.
	TWO of:

· in (a), explains  why the reactions slow down in terms of the availability of particles for collisions

· in (b), completes the balanced symbol equation correctly

· in (c), explains how increasing the surface area of the marble would speed up the reaction (more area for collisions)


	BOTH of:

· in (a), explains why the reaction slows down by relating the decreasing frequency of particle collisions with the decreasing abundance of reactant particles  

· in (c), explains why the reaction proceeds at a faster rate by relating the increasing frequency of particle collisions to the increased exposure of reactant particles on the surface of the powdered marble.

	(b)
	Completing a word equation:

Hydrochloric acid + calcium carbonate (  calcium chloride + water + carbon dioxide

Completing a symbol equation:

2HCl  +  CaCO3 ( CaCl2 + H2O  +  CO2
	
	
	

	(c)
	Comparison of rates of reaction:

The reaction rate will be faster with the powdered marble than when the chips were used. More gas will be produced each minute. The reaction itself will be completed in a shorter period of time.

Explanation of effect:

There are more reactant particles immediately available to react because the surface area of the powder is greater than that of the chip. There is greater exposure of the marble particles so there are more available for the acid particles / hydrogen ions / H+ ions to collide with.

This means there will be more (effective) collisions per second / more frequent collisions between the acid particles and the ions in the calcium carbonate powder, leading to an increase in the rate of the reaction and the reaction will be completed sooner.
	
	
	


Judgement Statement

	Achievement
	Achievement with Merit
	Achievement with Excellence

	Minimum of:

2 A
	Minimum of:

2M 
	Minimum of:

2E
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