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EmSAT Achieve Chemistry 
Public Test Specification 

Test Description: EmSAT Achieve Chemistry assesses the extent to which the test taker is ready to 

study chemistry at the college or university level. It is a computer‐based exam where test sections, 

questions, and options are randomized. The exam is adaptive. Exam content and difficulty is 

customized to the individual test taker. When a test taker answers a question correctly, they will be 

given more difficult content; when they answer a question incorrectly, they will be given easier 

content. This process of continuous adjustment delivers optimized content for each test taker 

throughout the exam, maximizing their opportunity to perform at their best and providing a more 

accurate measure of their ability. Test takers should do their best to answer each question correctly; 

once a question is answered, they will not be able to go back and change the answer. 

Test Duration: 120 minutes 

Questions: 50 questions  

Content Areas: 
Matter, Bonding, Stoichiometry, Chemical Reactions, Thermodynamics, 
Equilibrium, Hydrocarbons, and its Derivatives, Analytical and Nuclear 
Chemistry. 

Task Types: Multiple Choice, Multi-select, Fill-in the-Blank, and Drag and Drop 

 

EmSAT Achieve Chemistry 

Score Score Descriptors 

1500 - 2000 
High Proficiency: students at this level are well-prepared for first-year 
chemistry courses at the university level. 

1100-1475 
Proficient: students at this level are at a satisfactory level of preparation to 
begin first-year chemistry courses at the university level. 

900-1075 
Borderline Proficient: students at this level are minimally prepared for first-
year chemistry courses at the university level and may need additional 
support in some areas. 

700-875 
Basic: students at this level do not have sufficient mastery of prerequisite 
knowledge for first-year courses in chemistry at the university level and will 
likely need some additional support in some chemistry’s topics. 

500-675 
Needs Improvement: students at this level need additional instructional 
support in basic chemical concepts and skills before beginning any first-year 
chemistry courses. 

˂ 500 
Little knowledge of basic science: students at this level lack knowledge and 
skills of basic science concepts. 
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EmSAT Achieve Chemistry  
Public Test Specification 

Appendix 1: Content Areas 

Content Area 1: Chemical Foundation. (5%) 

• Steps of Scientific Process. 
• Conversion of S.I. Units.  
• Temperature Scales and 

Conversions. 
• Density Calculations. 

• Scientific Notation. 
• Significant Figures.  
• Accuracy and Precision. 
• Dimensional Analysis. 

 
 

 

Content Area 2: Inorganic Chemistry. (35%) 

 
• Elements, Compounds, and 

Mixtures. 
• Properties and Interconversions of 

Solids, Liquids and Gases. 
• Physical and Chemical Changes 

and Properties of Matter. 
• Laws of Definite Proportion and 

Conservation of mass. 
• Development of Modern Atomic 

Theory. 
• Protons, Neutrons, and 

Electrons. 
• Atomic Number, Mass Number, And 

Isotopes. 
•  Properties of Waves. 
• Electromagnetic Radiation. 

• Planck's Quantum Theory.  
• The Photoelectric Effect. 
• Emission Spectra. 
• Distribution of Electrons. 
• The Pauli Exclusion Principle. 
• Hund's Rule. 
• The Aufbau Principle. 
• Periodic Classification of Elements. 
• Periodicity (Atomic and Ionic Radius,  

Ionization Energy, Electron Affinity, and 
Electronegativity.  

• Ionic Bond. 

• Formulae of Ionic Compounds. 

• Properties of Ionic Compounds 

 

• Covalent Bond. 

• Electronegativity Values and Type of  
Bond. 

• Lewis Structures for Atoms, Ions and 
Molecules 

• Molecular Geometry. 

• Properties of Covalent Compounds. 

• Intermolecular Forces. 

• Properties of intermolecular Forces such as 
Surface Tension, Viscosity, Vapor Pressure, and 
Molar Heat of Vaporization. 

• Interpretation of Heating and Cooling 
Curves. 

• Stoichiometry. 

• Electrolytic Properties of Aqueous Solutions 

• Factors Affecting Solubility. 

• Molecular, Ionic and Net Ionic 
Equations. 

• Properties of Acids and Bases. 

• Arrhenius, Bronsted-Lowry, and Lewis  
Definitions of Acids and Bases. 

•  Acid-Base Equilibria 

• Acid-Base Titrations 

• Oxidation and Reduction. 

• Redox Reactions. 

• Corrosion Formation and Protection 

• Redox Titrations and Calculations. 

• Electrolysis of water, molten and Aqueous 
Solutions 

• Gravimetric Analysis 
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Content Area 3: Physical Chemistry. (25%) 

• Equipment and Units to Measure Gas 
Quantities 

• Molar Volume  
• Kinetic Molecular Theory 
• Total Pressure and Partial Pressures  
• The Gas Laws and Problems 

Involving T, V, P, and n 
• Pressure of a Gas Collected over  

Water.  
• Reaction Rate. 

• Factors that affect Reaction Rates  
• Diffusion Rates of Gases. 
• The Rate Law. 
• Stoichiometry of Gases.  
• Heterogeneous and Homogeneous 

Catalysis. 

• Collision Theory of Chemical  
Kinetics. 

• Concept of Equilibrium. 
• Factors that affect Equilibrium. 
• The First Law of Thermodynamics. 

• Enthalpy Changes ΔH. 
• Enthalpy of Chemical Reactions. 
• Calorimetry. 
• Thermochemical Equations 
• Standard Enthalpy of Formation and 

Reaction. 
• Second and Third Laws of Thermodynamics. 

• Entropy Changes (ΔS). 
• Gibbs Free Energy Changes ΔG. 
• Factors Affecting Gibbs Free Energy ΔG. 

 

 

Content Area 4: Organic Chemistry (20%) 

• Chemical and Physical Properties of 
Organic Compounds. 

• Hydrocarbon Types and 
Nomenclature. 

• Saturated Hydrocarbons: Alkanes 
and Cycloalkanes. 

• Unsaturated Hydrocarbons: Alkenes 
and Alkynes. 

• Isomerism. 
• Combustion, Addition, and 

Substitution Reactions. 
• Aromatic Compounds 

Nomenclature. 

• Reactions of Aromatic Compounds. 

• Alcohols Nomenclature. 

• Production of Alcohols by Fermentation 
and in Industry. 

• Reactions of Alcohols. 

• Aldehydes and Ketones Nomenclature and 
Formation. 

• Carboxylic Acids and Esters. 
Nomenclature and Formation. 

• Amine Types and Nomenclature. 

• Addition and Condensation of Polymers 
 

 

Content Area 5: Analytical Chemistry (10%) 

• Experimental Measurements 
• Qualitative Analysis of Inorganic Ions 
• Chemical Hazards 

• Safety Principles 

• Determination of Physical Properties 

• Criteria of Purity 

• Instrumental Techniques 
 

 

Content Area 6: Nuclear Chemistry (5%) 

• Radioactive Decay. 
• Nuclear Transformations. 
• Nuclear Fission. 

• Nuclear Fusion. 

• Half-Life. 

• Uses and Risks of Radioactivity. 
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EmSAT Achieve Chemistry  
Public Test Specification 

Appendix 2: Sample Items 
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EmSAT Achieve Chemistry  
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Appendix 3: Formulas 
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