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Foreword 
The Ministry of Education and Sports, through the National Curriculum 
Development Centre (NCDC), presents these Assessment Guidelines as a 
practical tool for implementing the Advanced Secondary Curriculum (ASC). 
They are intended to translate the broad policy directions of the ASC 
Assessment Framework into clear, actionable practices for assessing learning 
in this subject at classroom, school, and national levels. 

These Guidelines for Chemistry must be read and applied in close alignment 
with the ASC Assessment Framework. The Framework sets out the overarching 
principles, and architecture of assessment, while the Guidelines provide 
subject-specific applications. Using them in isolation risks disconnecting 
practice from policy; therefore, stakeholders are strongly encouraged to treat 
the two documents as complementary resources for a holistic understanding 
of the assessment system. 

The assessment guidelines are grounded in the principles of assessment for 
learning, assessment as learning, and assessment of learning. They offer 
detailed direction on evaluating learners’ acquisition of knowledge, skills, 
values, and attitudes. They provide strategies and standards to help teachers 
measure achievement of learning outcomes and integrate 21st century skills 
effectively within subject contexts. These Guidelines are designed to empower 
teachers to conduct meaningful assessments that foster learner growth while 
ensuring consistency, credibility, and fairness across the Advanced Secondary 
level. 

As Minister responsible for Education, I endorse these Assessment Guidelines 
as the official standard for assessing the Advanced Secondary Curriculum in 
Uganda. I call upon all educators to use them alongside the ASC Assessment 
Framework to promote excellence, relevance, and integrity in our education 
system. 

 

 
Hon. Janet Kataaha Museveni  
First Lady and Minister of Education & Sports 
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  1. Introduction 
This assessment guidelines document has been developed as a companion to 
the Assessment Framework for Advanced Secondary Curriculum and should be 
read and applied in conjunction with it. The Framework provides the 
overarching principles, standards, and requirements for assessment across all 
subjects, while this guideline contextualises those provisions to the specific 
demands and practices of Chemistry as a subject. 

The assessment of Chemistry will be guided by four assessment objectives 
drawn from the four assessment constructs. The assessment items will be set 
at the level of the construct allowing learners to integrate knowledge skills and 
values drawn from the topics within a construct in order to address a societal 
challenge or problem. The end-of-cycle assessment of Chemistry will be 
administered by the Uganda National Examinations Board (UNEB). Assessment 
of Chemistry at the school level will be formative and summative. 

1.1 Assessment Objectives 
Assessment objective (AO) for Chemistry focus on the learner’s ability to: 

AO1:  Demonstrate understanding of atomic and molecular structures, 
periodic trends and patterns of chemical reactivity across the Periodic 
Table. 

AO2:  Analyse the structure, reactivity, and transformation pathways of    
organic compounds to predict chemical behaviour, explain natural 
processes, and propose solutions in real-world and innovative chemical 
contexts. 

AO3:    Apply the principles of thermochemistry, electrochemistry, and reaction 
kinetics to explain, predict, and control chemical processes by relating 
energy changes, electron transfer, and the rate of reaction in real-life 
and industrial contexts. 

AO4:    Apply quantitative chemical principles to analyse, model and predict the 
amounts of substances, principles of chemical and physical equilibria to 
interpret, predict and evaluate the behaviour of chemical systems in 
industrial and real-world contexts. 
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1.2 Linkage Between Assessment Objectives, Constructs and 
Syllabus 
The table below shows a linkage between the assessment objectives, the 
constructs and the topics that contribute to the construct.  

Table 1: 
 Table showing relationship between assessment objectives, constructs and the topics 
in the syllabus 

Assessment 
Objective 

Construct Construct 
Description 

Topics in the 
Syllabus 

AO1 Foundations of 
atomic structure, 
bonding and 
periodicity of 
elements 
  

Applying 
knowledge of 
atomic and 
molecular 
structures to 
interpret periodic 
trends and 
chemical 
reactivity 

2. Atomic and 
electronic 
structure 

3. Bonding and 
structure 

4. Periodicity I 
11. Periodicity II 

 

AO2 Structure, 
reactivity and 
applications of 
organic molecules 
 

Explore, predict, 
and apply the 
structure, 
reactivity, and 
transformation 
pathways of 
organic 
compounds to 
explain natural 
processes and 
support 
innovation in real-
world chemical 
contexts 

6. Organic chemistry 
1 
9. Organic chemistry 
II 
12.Organic 

chemistry III 
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Syllabus 
The table below shows a linkage between the assessment objectives, the 
constructs and the topics that contribute to the construct.  

Table 1: 
 Table showing relationship between assessment objectives, constructs and the topics 
in the syllabus 

Assessment 
Objective 

Construct Construct 
Description 

Topics in the 
Syllabus 

AO1 Foundations of 
atomic structure, 
bonding and 
periodicity of 
elements 
  

Applying 
knowledge of 
atomic and 
molecular 
structures to 
interpret periodic 
trends and 
chemical 
reactivity 

2. Atomic and 
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structure 

3. Bonding and 
structure 

4. Periodicity I 
11. Periodicity II 

 

AO2 Structure, 
reactivity and 
applications of 
organic molecules 
 

Explore, predict, 
and apply the 
structure, 
reactivity, and 
transformation 
pathways of 
organic 
compounds to 
explain natural 
processes and 
support 
innovation in real-
world chemical 
contexts 

6. Organic chemistry 
1 
9. Organic chemistry 
II 
12.Organic 

chemistry III 
 
 

AO3 Thermochemistry, 
Electrochemistry 
and Reaction 
Kinetics  
  

Apply the 
principles of 
thermochemistry, 
electrochemistry, 
and reaction 
kinetics to 
explain, predict, 
and control 
chemical 
processes by 
relating energy 
changes, electron 
transfer, and the 
rate of reaction in 
real-life and 
industrial 
contexts. 

5. Thermochemistry 
10. Electrochemistry 
13. Reaction Kinetics 

 
 

AO4 Stoichiometry, 
Chemical 
Equilibria 
Systems  
 

Apply quantitative 
chemical 
principles to 
analyse, model 
and predict the 
amounts of 
substances, 
principles of 
chemical and 
physical equilibria 
to interpret, 
predict and 
evaluate the 
behaviour of 
chemical systems 
in industrial and 
real-world 
contexts. 

1. Moles and 
equations 

7. Equilibria I  
8. Equilibria II  
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3. Structure of the Assessment Papers 
There will be two assessment papers for Chemistry at Advanced Secondary 
Curriculum (ASC).  Paper 1 will be divided into two sections, with each section 
addressing an assessment objective and Paper 2 will be a practical.  

Paper 1 (theory paper) will contain two sections A and B. Section A is 
compulsory and the Items will come from constructs 3 (Stoichiometry, 
Thermochemistry and Reaction Kinetics) and 4 (Chemical Equilibria and 
Electrochemical Systems), respectively, addressing assessment objectives 3 
and 4, while Section B will have two parts. In Part I two items will come from 
construct 1 (Foundations of Atomic Structure, Bonding and Periodicity of 
Elements) where the candidate responds to any ONE item addressing 
assessment objective 1. Items of Part II of Section B will come from Construct 2 
(Structure, Reactivity and Applications of Organic Molecules) where the 
candidate responds to any ONE item addressing assessment objective 2. The 
items in the paper will be scenario-based and the entire paper will take 2 hours: 
45 min. 

Paper 2 (practical paper) will contain two compulsory items picked from any of 
the four constructs. The paper will test science process skills in the four 
constructs. The entire paper will take of 3hrs:15min. 
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Chemistry 
Paper I (Theory) 
November 2025 
Time: 2 hours 45 minutes 

 

UGANDA ADVANCED CERTIFICATE OF EDUCATION 

CHEMISTRY  
Time: 2 hours 45 minutes 

INSTRUCTIONS TO CANDIDATES:  

The paper consists of two sections A and B. 

Sections A: consists of TWO Compulsory items. 

Section B: consists of two parts 1 and 2 each having two items. Attempt any 
ONE item from each part of section B. 
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Chemistry 
Paper I (Theory) 
November 2025 
Time: 2 hours 45 minutes 

 

UGANDA ADVANCED CERTIFICATE OF EDUCATION 

CHEMISTRY  
Time: 2 hours 45 minutes 

INSTRUCTIONS TO CANDIDATES:  

The paper consists of two sections A and B. 

Sections A: consists of TWO Compulsory items. 

Section B: consists of two parts 1 and 2 each having two items. Attempt any 
ONE item from each part of section B. 

  

Section A: 

 Attempt ALL items in this section  

ITEM 1: A renewable energy company is producing bioethanol from sugarcane 
molasses. The bioethanol is used to power rural micro-grids. The process 
involves fermenting glucose into ethanol and carbon dioxide using yeast, 
followed by fractional distillation. The following equilibria and thermochemical 
data are available: 

Substance Equilibrium concentration (mol/L) at 37 °C 
Glucose 0.20 
Ethanol 0.30 
Carbon dioxide 0.30 

To optimise yeast activity, the pH must be kept between 4.5 and 5.5. The team 
proposes using the acetic acid (CH₃COOH) / sodium acetate (CH₃COONa) buffer 
system (pKa = 4.74), prepared with 0.1 M acetic acid and 8.4 g sodium acetate 
in a total volume of 1.0 L. 

However, current production suffers from low yield, energy inefficiency, and 
fluctuating reaction rates due to changing environmental conditions. Using 1.5 
g of glucose as your starting feedstock, you are required to analyse the process 
and recommend improvements. 

The table below provides additional kinetic data for glucose fermentation: 

[Glucose] (mol/L) [Yeast] (g/L) Initial Rate (mol/L·min) 
0.10 1 0.003 
0.20 1 0.006 
0.20 2 0.012 
0.20 3 0.018 

The management of the company has asked your school science club to carry 
out a pilot project to improve the yield, efficiency, and consistency of the 
fermentation process. 
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Task 
As a chemistry student and member of the science club: 
a) By applying the equilibrium law, predict how continuous removal of CO₂ 

would influence the ethanol yield. 
b) Determine the suitability of the proposed buffer system to maintain optimal 

yeast activity during fermentation.  
c) From the kinetic data, determine the rate constant for fermentation and 

suggest scientifically sound methods to increase the rate constant. 
d) Suggest ways by which the community members can utilise your findings to 

manage the fermentation process for their own benefit.   

ITEM 2: Chemical industries producing dyes, pharmaceuticals, and other 
products rely on solvents like naphthalene and precise knowledge of molecular 
characteristics of additives and impurities. At the same time, the local water 
supply shows signs of contamination, with an unknown solute T affecting the 
freezing point of water in storage tanks. 

The water treatment facility collected the following data on solute T: 

Concentration of T (g dm⁻³) 0 30 60 90 120 150 
Freezing point (°C) 0 -0.16 -0.32 -0.49 -0.65 -0.81 

The Cryoscopic constant for water is 1.86 oC per 1000g per mole 

The same company is optimizing an industrial reaction: 

A+2B⇌2C+D      ΔHθ=−50 kJ mol−1 

Exp No. [A] (mol/L) [B] (mol/L) Initial rate (mol L⁻¹ min⁻¹) 
I 4.0×10⁻² 4.0×10⁻² 6.40×10⁻³ 
II 4.0×10⁻² 8.0×10⁻² 1.28×10⁻² 
III 8.0×10⁻² 4.0×10⁻² 2.56×10⁻² 
IV 8.0×10⁻² 8.0×10⁻² 5.12×10⁻² 
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Task 
As a chemistry student and member of the science club: 
a) By applying the equilibrium law, predict how continuous removal of CO₂ 

would influence the ethanol yield. 
b) Determine the suitability of the proposed buffer system to maintain optimal 

yeast activity during fermentation.  
c) From the kinetic data, determine the rate constant for fermentation and 

suggest scientifically sound methods to increase the rate constant. 
d) Suggest ways by which the community members can utilise your findings to 

manage the fermentation process for their own benefit.   

ITEM 2: Chemical industries producing dyes, pharmaceuticals, and other 
products rely on solvents like naphthalene and precise knowledge of molecular 
characteristics of additives and impurities. At the same time, the local water 
supply shows signs of contamination, with an unknown solute T affecting the 
freezing point of water in storage tanks. 

The water treatment facility collected the following data on solute T: 

Concentration of T (g dm⁻³) 0 30 60 90 120 150 
Freezing point (°C) 0 -0.16 -0.32 -0.49 -0.65 -0.81 

The Cryoscopic constant for water is 1.86 oC per 1000g per mole 

The same company is optimizing an industrial reaction: 

A+2B⇌2C+D      ΔHθ=−50 kJ mol−1 

Exp No. [A] (mol/L) [B] (mol/L) Initial rate (mol L⁻¹ min⁻¹) 
I 4.0×10⁻² 4.0×10⁻² 6.40×10⁻³ 
II 4.0×10⁻² 8.0×10⁻² 1.28×10⁻² 
III 8.0×10⁻² 4.0×10⁻² 2.56×10⁻² 
IV 8.0×10⁻² 8.0×10⁻² 5.12×10⁻² 

The community depends on safe drinking water and efficient chemical 
production for economic growth. Your chemistry teacher has requested you to 
analyse the information to help solve these community problems. 
Tasks 
a) Construct a rate equation for the industrial reaction. 
b) Predict the behaviour of the reaction under different conditions of 

temperature and pressure.  
c) Determine the molecular mass of T so that the chemical company can 

accurately identify additives, ensure product quality and solve the water 
quality problem.  

SECTION B 
Part I:  Attempt any one item in this part 

ITEM 3: Uganda faces persistent challenges in rural electrification. Many 
communities rely on unreliable and costly energy sources like diesel 
generators, kerosene lamps, and car batteries. A Ugandan company is 
developing solar-powered micro-grids and has invited your chemistry class to 
help identify suitable materials for solar batteries and wiring. These materials 
must be affordable, corrosion-resistant, and durable under Uganda’s rural 
conditions. 

The company is investigating elements similar to those in Periods 2 and 3 of the 
Periodic Table. The measured properties of selected elements are shown 
below: 

Element Atomic 
Radius 
(pm) 

First 
Ionisation 
Energy 
(kJ/mol) 

Electronegativity 
(Pauling) 

Typical Bonding 
Type 

Li 145 520 1.0 Metallic 

Mg 130 730 1.5 Metallic 
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Al 110 1000 2.5 Metallic 

Si 95 1250 3.0 Covalent 

P 85 1500 3.5 Covalent  

Task  
As a chemistry learner; 
Use your understanding of atomic structure, periodic trends, chemical bonding 
and the information provided to propose suitable materials for solar batteries 
and wiring in Uganda’s rural micro-grid systems 
 
ITEM 4: Your chemistry class has been invited by a chemical plant management 
near Lake Victoria to assist in identifying ways of optimising the production of 
key industrial compounds including sodium oxide, magnesium oxide and 
silicon dioxide used in glassmaking and ceramics. The plant management has 
observed inconsistencies in melting points and reactivity, which are affecting 
product quality and safety. You are tasked with conducting a scientific 
investigation to analyse periodic trends of the elements, compound properties, 
and molecular structures to recommend improvements. 

Important chemical data of the findings about the elements and their 
compounds is provided in the table below to assist in the analysis. 

Element 
Atomic 
Number 

Atomic 
Radius 
(pm) 

Ionisation 
Energy 
(kJ/mol) 

Melting 
Point 
(°C) 

Oxide Melting 
Point (°C) 

Sodium (Na) 11 186 496 98 1275 
Magnesium 
(Mg) 

12 160 738 650 2800 

Aluminium 
(Al) 

13 143 578 660 2072 

Silicon (Si) 14 118 786 1410 1710 
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Al 110 1000 2.5 Metallic 

Si 95 1250 3.0 Covalent 

P 85 1500 3.5 Covalent  

Task  
As a chemistry learner; 
Use your understanding of atomic structure, periodic trends, chemical bonding 
and the information provided to propose suitable materials for solar batteries 
and wiring in Uganda’s rural micro-grid systems 
 
ITEM 4: Your chemistry class has been invited by a chemical plant management 
near Lake Victoria to assist in identifying ways of optimising the production of 
key industrial compounds including sodium oxide, magnesium oxide and 
silicon dioxide used in glassmaking and ceramics. The plant management has 
observed inconsistencies in melting points and reactivity, which are affecting 
product quality and safety. You are tasked with conducting a scientific 
investigation to analyse periodic trends of the elements, compound properties, 
and molecular structures to recommend improvements. 

Important chemical data of the findings about the elements and their 
compounds is provided in the table below to assist in the analysis. 

Element 
Atomic 
Number 

Atomic 
Radius 
(pm) 

Ionisation 
Energy 
(kJ/mol) 

Melting 
Point 
(°C) 

Oxide Melting 
Point (°C) 

Sodium (Na) 11 186 496 98 1275 
Magnesium 
(Mg) 

12 160 738 650 2800 

Aluminium 
(Al) 

13 143 578 660 2072 

Silicon (Si) 14 118 786 1410 1710 

Phosphorus 
(P) 

15 110 1012 44 580 

Sulphur (S) 16 104 1000 115 Gas/Sublimes 
Chlorine (Cl) 17 99 1251 -101 Gas/Gas 

Task 

As a chemistry learner, write a report about the periodic trends of the elements 
and their oxides, and recommend improvements to the plant’s production 
processes. 

Part II: Attempt any one item in this part 

ITEM 5: A certain town in central Uganda faces growing concerns over water 
pollution from agro-processing industries, especially during the cocoa harvest 
season. Wastewater from cocoa processing plants often contains organic 
matter including acids, and amines that can harm aquatic life if released 
untreated. 

A group of entrepreneurs is setting up a small plant to process cocoa husks, a 
by-product of cocoa bean production, into value-added products. Chemical 
analysis of the husks shows that they contain ethanol (from natural 
fermentation), ethanoic acid, small amounts of amines (from protein 
breakdown), and aromatic aldehydes such as vanillin(4-hydroxy-3-
methoxybenzaldehyde). 
To address the water pollution challenge and create additional revenue 
streams, the team plans to: 
1) Determine the relationship between the structure of vanillin and ethanoic 

acid, and their solubility. 
2) Convert ethanol into amines for use in water treatment and cosmetics. 
3) React ethanoic acid with ethanol to produce an ester for fragrances, and 

study its reaction mechanism. 
4) Evaluate the use of the esters and amines in producing fragrances and 

cosmetics 



26

CHEMISTRY ASSESSMENT GUIDELINES

You have been tasked by your teacher to design feasible chemical processes, 
explain the underlying organic chemistry, and propose sustainable solutions to 
help the plant reduce environmental harm while maintaining profitability. 

Task 
As a chemistry learner, address the plans for the team and propose suitable 
solutions. 

ITEM 6: In southwestern Uganda, a small cosmetics start-up is producing 
herbal skin-care creams using locally sourced plant oils, such as shea butter 
and sunflower oil. The production process generates significant amounts of 
waste plant oils and fats. These wastes are currently disposed of into nearby 
drainage systems, causing blockages and foul smells, which has led to 
complaints from the community and environmental authorities. 

The company has approached a team of A-level chemistry students in your 
school to: 
1) Analyse the composition of these waste materials, their functional groups 

and physical properties, 
2) Explore possible chemical processes to convert them into valuable 

products and their mechanisms, 
3) Design a synthetic route to convert compound C into compound D 
4) Propose a sustainable chemical process to convert waste A into a useful, 

marketable product that reduces environmental harm.  

Analysis of a sample of the waste oil revealed the presence of a mixture of the 
following compounds: 

Compound Structure (condensed) 
A CH₃(CH₂)₁₄COOCH₂CH(OH)CH₂OH 
B CH₃(CH₂)₇CH=CH(CH₂)₇COOH 
C CH₃CH₂CH₂OH 
D CH₃COCH₃ 

Task 
As a chemistry learner, give written presentation that addresses the company’s 
challenges and outlines scientifically sound, sustainable solutions.  
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You have been tasked by your teacher to design feasible chemical processes, 
explain the underlying organic chemistry, and propose sustainable solutions to 
help the plant reduce environmental harm while maintaining profitability. 

Task 
As a chemistry learner, address the plans for the team and propose suitable 
solutions. 

ITEM 6: In southwestern Uganda, a small cosmetics start-up is producing 
herbal skin-care creams using locally sourced plant oils, such as shea butter 
and sunflower oil. The production process generates significant amounts of 
waste plant oils and fats. These wastes are currently disposed of into nearby 
drainage systems, causing blockages and foul smells, which has led to 
complaints from the community and environmental authorities. 

The company has approached a team of A-level chemistry students in your 
school to: 
1) Analyse the composition of these waste materials, their functional groups 

and physical properties, 
2) Explore possible chemical processes to convert them into valuable 

products and their mechanisms, 
3) Design a synthetic route to convert compound C into compound D 
4) Propose a sustainable chemical process to convert waste A into a useful, 

marketable product that reduces environmental harm.  

Analysis of a sample of the waste oil revealed the presence of a mixture of the 
following compounds: 

Compound Structure (condensed) 
A CH₃(CH₂)₁₄COOCH₂CH(OH)CH₂OH 
B CH₃(CH₂)₇CH=CH(CH₂)₇COOH 
C CH₃CH₂CH₂OH 
D CH₃COCH₃ 

Task 
As a chemistry learner, give written presentation that addresses the company’s 
challenges and outlines scientifically sound, sustainable solutions.  
  

Chemistry 
Paper II (Practical) 
November 2025 
Time: 3 hours 15 minutes 

UGANDA ADVANCED CERTIFICATE OF EDUCATION 

CHEMISTRY 
Time: 3 hours 15 minutes 

Instruction to Candidates: 

The paper consists of two ITEMS. Attempt both questions.  

ITEM 1 
In an industrial town, a number of small-scale factories near a river have been 
reported to discharge wastewater containing various chemicals, including 
hydrochloric acid, into nearby drainage channels. Recently, environmental 
supervisory body observed milky cloudiness and poor visibility in parts of the 
river, believed to exist due to chemical reactions. 

The supervisory body suspects that the cloudiness could be a result of a 
reaction between sodium thiosulphate (Na₂S₂O₃), commonly used in some 
textile industries and hydrochloric acid (HCl). The reaction produces elemental 
sulphur, which appears as a white precipitate and causes turbidity. To 
understand how this reaction contributes to pollution, it is important to study 
how varying concentrations of sodium thiosulphate affect the rate of reaction, 
and thus, the extent of pollution. You have been contacted to give 
recommendations based on your investigations. 

You are provided with the following reagents: 
1) FA1 which is0.1M Sodium thiosulphate solution 
2) FA2 which is 2M hydrochloric acid 
3) Distilled water 
4) A variety of laboratory apparatus and materials 
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Task  
Design an experiment to determine the order of reaction with respect to the 
concentration of sodium thiosulphate in the reaction and write a report of your 
findings. 

ITEM 2 
In a certain town, community members have raised concerns about a recent 
increase in stomach-related illnesses. Investigations by local health authorities 
linked the issue to the improper handling and storage of water treatment 
chemicals. A water committee member handed over a solid sample suspected 
to be part of the treatment residue contaminating drinking water sources. 

Your chemistry teacher has brought the sample labelled W from the treatment 
plant suspected to contain two cations and one anion. You are tasked to 
systematically investigate and identify the ions present using the reagents 
provided. 

Task:  
Design and carry out a systematic investigation to solve the problem and write 
a report of your findings  
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Task  
Design an experiment to determine the order of reaction with respect to the 
concentration of sodium thiosulphate in the reaction and write a report of your 
findings. 

ITEM 2 
In a certain town, community members have raised concerns about a recent 
increase in stomach-related illnesses. Investigations by local health authorities 
linked the issue to the improper handling and storage of water treatment 
chemicals. A water committee member handed over a solid sample suspected 
to be part of the treatment residue contaminating drinking water sources. 

Your chemistry teacher has brought the sample labelled W from the treatment 
plant suspected to contain two cations and one anion. You are tasked to 
systematically investigate and identify the ions present using the reagents 
provided. 

Task:  
Design and carry out a systematic investigation to solve the problem and write 
a report of your findings  
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3.2 Sample Assessment Paper 
Chemistry Paper 2 (Practical Paper) 

Duration: 3 hours:15 min. 

Instruction to Candidates: 

The paper consists of two ITEMS. Attempt both questions.  

ITEM 1 

In an industrial town, a number of small-scale factories near a river have been 
reported to discharge wastewater containing various chemicals, including 
hydrochloric acid, into nearby drainage channels. Recently, the environmental 
supervisory body observed milky cloudiness and poor visibility in parts of the 
river, believed to exist due to chemical reactions. 

The supervisory body suspects that the cloudiness could be a result of a 
reaction between sodium thiosulphate (Na₂S₂O₃), commonly used in some 
textile industries and hydrochloric acid (HCl). The reaction produces elemental 
sulphur, which appears as a white precipitate and causes turbidity. To 
understand how this reaction contributes to pollution, it is important to study 
how varying concentrations of sodium thiosulphate affect the rate of reaction, 
and thus, the extent of pollution. You have been contacted to give 
recommendations based on your investigations. 

You are provided with the following reagents: 
1) FA1 which is0.1M Sodium thiosulphate solution 
2) FA2 which is 2M hydrochloric acid 
3) Distilled water 
4) A variety of laboratory apparatus and materials 

Task  
Design an experiment to determine the order of reaction with respect to the 
concentration of sodium thiosulphate in the reaction and write a report of your 
findings. 
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3.2 Sample Assessment Paper 
Chemistry Paper 2 (Practical Paper) 

Duration: 3 hours:15 min. 

Instruction to Candidates: 

The paper consists of two ITEMS. Attempt both questions.  

ITEM 1 

In an industrial town, a number of small-scale factories near a river have been 
reported to discharge wastewater containing various chemicals, including 
hydrochloric acid, into nearby drainage channels. Recently, the environmental 
supervisory body observed milky cloudiness and poor visibility in parts of the 
river, believed to exist due to chemical reactions. 

The supervisory body suspects that the cloudiness could be a result of a 
reaction between sodium thiosulphate (Na₂S₂O₃), commonly used in some 
textile industries and hydrochloric acid (HCl). The reaction produces elemental 
sulphur, which appears as a white precipitate and causes turbidity. To 
understand how this reaction contributes to pollution, it is important to study 
how varying concentrations of sodium thiosulphate affect the rate of reaction, 
and thus, the extent of pollution. You have been contacted to give 
recommendations based on your investigations. 

You are provided with the following reagents: 
1) FA1 which is0.1M Sodium thiosulphate solution 
2) FA2 which is 2M hydrochloric acid 
3) Distilled water 
4) A variety of laboratory apparatus and materials 

Task  
Design an experiment to determine the order of reaction with respect to the 
concentration of sodium thiosulphate in the reaction and write a report of your 
findings. 

ITEM 2 
In a certain town, community members have raised concerns about a recent 
increase in stomach-related illnesses. Investigations by local health authorities 
linked the issue to the improper handling and storage of water treatment 
chemicals. A water committee member handed over a solid sample suspected 
to be part of the treatment residue contaminating drinking water sources. 

Your chemistry teacher has brought the sample labelled W from the treatment 
plant suspected to contain two cations and one anion. You are tasked to 
systematically investigate and identify the ions present using the reagents 
provided. 

Task:  
Design and carry out a systematic investigation to solve the problem and write 
a report of your findings 
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4. Performance Level Descriptors  
Construct  Performance 

level 
Descriptor  

To Apply 
knowledge of 
atomic and 
molecular 
structures to 
interpret periodic 
trends and 
chemical 
reactivity 
(AO1: Atomic 
Structure, 
Bonding, 
Periodicity) 

Exceptional Clearly explains atomic structure, bonding, 
and periodic trends, accurately predicts 
reactivity using strong reasoning, and 
confidently applies this knowledge to new 
and unfamiliar problems. 

Outstanding  Gives clear explanations of bonding and 
periodic trends, predicts reactivity 
accurately in most cases, and applies 
knowledge effectively in familiar 
situations. 

Satisfactory  Shows a good basic understanding of 
atomic structure and periodicity, correctly 
predicts simple trends, but needs support 
with unusual or complex patterns. 

Basic  Shows limited understanding of bonding 
and periodic trends, can recall facts, but 
struggles to apply them, and often gives 
incomplete or incorrect predictions. 

Elementary  Shows very little understanding of atomic 
structure or periodicity, frequently 
misinterprets trends and reactivity, and 
requires significant teacher support. 

To explore, 
predict, and 
apply the 
structure, 
reactivity, and 

Exceptional Accurately interprets organic structures, 
correctly predicts reactions and 
mechanisms, and independently applies 
organic chemistry to real-life situations. 
 



56

CHEMISTRY ASSESSMENT GUIDELINES

Construct  Performance 
level 

Descriptor  

transformation 
pathways of 
organic 
compounds to 
explain natural 
processes and 
support 
innovation in 
real-world 
chemical 
contexts 
(AO2: Organic 
Chemistry) 

Outstanding  Understands most reactions and 
mechanisms, predicts outcomes with few 
errors, and applies these ideas to familiar 
real-world situations. 

Satisfactory  Understands basic organic structures and 
reactions, predicts simple outcomes fairly 
well, and can apply ideas to straightforward 
examples with guidance. 

Basic  Recognises basic organic reactions, but 
struggle to explain them, often make 
unclear or incorrect predictions, and 
require support to apply their knowledge. 

Elementary  Struggles to understand organic structures 
and reactions, is unable to reliably predict 
outcomes, and requires step-by-step 
guidance. 

Apply 
quantitative 
chemical 
principles to 
analyse, model 
and predict the 
amounts of 
substances, 
energy changes 
and reaction 
rates in chemical 
systems under 
varying 
conditions. 

Exceptional Accurately applies stoichiometry, 
thermochemistry, and kinetics to analyse, 
model, and predict amounts, energy 
changes, and rates across varied 
conditions; justifies assumptions and 
checks reasonableness. 

Outstanding  Correctly applies principles to solve multi-
step problems and predict outcomes under 
changing conditions; minor slips do not 
affect conclusions. 

Satisfactory  Applies core principles to routine 
problems (moles, ΔH, rate calculations) 
with generally correct methods; limited 
modelling of changing conditions. 
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Construct  Performance 
level 

Descriptor  

transformation 
pathways of 
organic 
compounds to 
explain natural 
processes and 
support 
innovation in 
real-world 
chemical 
contexts 
(AO2: Organic 
Chemistry) 

Outstanding  Understands most reactions and 
mechanisms, predicts outcomes with few 
errors, and applies these ideas to familiar 
real-world situations. 

Satisfactory  Understands basic organic structures and 
reactions, predicts simple outcomes fairly 
well, and can apply ideas to straightforward 
examples with guidance. 

Basic  Recognises basic organic reactions, but 
struggle to explain them, often make 
unclear or incorrect predictions, and 
require support to apply their knowledge. 

Elementary  Struggles to understand organic structures 
and reactions, is unable to reliably predict 
outcomes, and requires step-by-step 
guidance. 

Apply 
quantitative 
chemical 
principles to 
analyse, model 
and predict the 
amounts of 
substances, 
energy changes 
and reaction 
rates in chemical 
systems under 
varying 
conditions. 

Exceptional Accurately applies stoichiometry, 
thermochemistry, and kinetics to analyse, 
model, and predict amounts, energy 
changes, and rates across varied 
conditions; justifies assumptions and 
checks reasonableness. 

Outstanding  Correctly applies principles to solve multi-
step problems and predict outcomes under 
changing conditions; minor slips do not 
affect conclusions. 

Satisfactory  Applies core principles to routine 
problems (moles, ΔH, rate calculations) 
with generally correct methods; limited 
modelling of changing conditions. 

Construct  Performance 
level 

Descriptor  

 
(AO3: 
Stoichiometry, 
Thermochemistry 
and Reaction 
Kinetics) 

Basic  Uses partly correct methods for simple 
calculations; struggles to link conditions to 
amounts/energy/rates; frequent errors or 
incomplete reasoning. 

Elementary  Shows minimal understanding; 
calculations are mostly incorrect or 
missing; cannot reliably interpret or 
predict amounts, energy changes, or rates. 

Apply principles 
of chemical and 
physical 
equilibria and 
electrochemistry 
to interpret, 
predict and 
evaluate the 
behaviour of 
chemical systems 
in industrial and 
real-world 
contexts. 
(AO4: Chemical 
Equilibria and 
Electrochemical 
Systems) 

Exceptional Integrates equilibria + electrochemistry to 
predict, justify, and evaluate complex 
industrial systems; uses correct 
models/calculations and optimises 
decisions with clear trade-offs. 

Outstanding  Accurately interprets and predicts system 
behaviour in real contexts; applies correct 
principles and calculations with minor 
omissions; gives sound evaluations. 

Satisfactory  Applies key principles to interpret familiar 
systems and make reasonable predictions; 
limited evaluation; occasional errors but 
conclusions mostly valid. 

Basic  Shows partial understanding; describes 
trends more than explains; predictions are 
inconsistent; minimal evaluation and 
frequent conceptual/calculation errors. 

Elementary  Identifies a few terms or facts; cannot 
reliably apply principles; 
predictions/evaluations are largely 
incorrect or absent. 
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