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EmSAT Advantage Science 
Public Test Specification 

Test Description: The EmSAT Science Advantage assesses the science proficiency levels of students 
through their progression from grades 4 to 10. Tests are taken by students in each of Grades 4, 6, 8 and 
10. At any given exam level, students are expected to have mastered and internalized the content of 
previous exams. EmSAT Science Advantage is a computer‐based exam which covers the four main 
domains of science‐ Nature of Science and Technology; Earth and Space Science; Life Sciences; Physical 
Sciences. Content, questions, and options are randomized for each test. The tests are timed by the 
computer. Test‐takers can see how much time they have remaining throughout the exam. 

This 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 Duration 50 minutes 

Questions 40 items 
 

Content Areas Nature of Science and Technology; Earth and Space Science; Life 
Sciences; Physical Sciences 

Task Types Multiple Choice, Fill‐in‐the‐Blank, and Drag and Drop 
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Grade 
Achievement 

Levels 
Meaning 

Level 4 
The student’s ability in this subject is above the expected level for 
her/his grade.  The student likely has the ability to engage 
productively with higher level material. 

Level 3 

The student’s ability in this subject is on-track for her/his grade 
level. If the student continues to keep pace with the rising 
performance expectations in subsequent grades, s/he is likely to 
achieve the target level of performance in Grade 12. 

Level 2 

The student’s ability lags 1-2 grade levels behind the expectation 
for her/his grade. The student will need to improve her/his ability at 
an accelerated rate if s/he is to achieve the required level of 
performance by Grade 12. 

Level 1 

The student’s ability is 3-4 grade levels behind the expectation for 
her/his grade. The student is very unlikely to achieve the required 
level of performance by Grade 12 without extraordinarily intense 
and sustained effort. 
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EmSAT Advantage Science  
Public Test Specification 

Appendix 1: Content Domains 

This section covers the four major content domains and specifications that apply to the test items 
developed for the EmSAT Advantage tests for grades 4, 6, 8 and 10. Each domain includes and describes 
the major subdomains that are defined by content specifications. The level of each specification in each 
grade level is based on the knowledge and skills students should be able to demonstrate to meet the 
expectations of the test at that particular grade level.    

Content Specifications 

Content Domain 1: Nature of Science and Technology  

1.1 Scientific methodology and techniques: The candidate should demonstrate knowledge 
of concepts of the scientific processes and the role of models, laws and scientific 
theories to explain natural phenomena. This includes understanding and applying 
concepts related to: 
 
‐ scientific instruments used in collecting data 
‐ scientific techniques used in scientific investigations 
‐ scientific measurements including metric system and the use of dimensional analysis 
‐ scientific investigation including scientific method, inferences, and problem‐solving 

methods 
‐ data analysis and presentation including the use of models  
‐ data interpretation using scientific findings to explain natural phenomena 

 
1.2 Interactions of Science, Engineering and Technology: The candidate should 

demonstrate knowledge of the relationship between science, technology and 
society, as well as understanding of the technological and engineering solutions 
within the framework of scientific and mathematical knowledge. This includes 
understanding and applying concepts related to: 
 
‐ scientists' contributions and major applications in science, engineering and 

technology including theories, methods and influences on society 
‐ technology resources, including types of technology used in the past, and the 

development of new technologies  
‐ the importance of design process in creating technological solutions 
‐ technology systems including examples such as transportation and communication 

systems, as well as environmental impacts of these systems 
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Content Domain 2: Earth and Space Science  

2.1 Geology and human activity: The candidate should demonstrate an understanding of 
geological events of the Earth and its history, tectonic plates and interactions through the 
movement of these plates, as well as the different materials from the Earth, the variety of 
natural resources available on the Earth, and the reliance and consequences of human 
use of these resources. This includes understanding and applying concepts related to: 
 

‐ Earth’s geological history including main events and features 
‐ tectonic movement, processes and features associated with tectonic interactions 
‐ Types of resource found on Earth and methods used to access these resources 
‐ impacts of using natural resources 
‐ human impacts and management techniques  

 
2.2 Earth Systems: The candidate should demonstrate an understanding of the features, 
processes, and dynamic inter‐relationships between components of the lithosphere, 
atmosphere, hydrosphere and biosphere, and the impacts of these on human life. This 
includes understanding and applying concepts related to: 
  

‐ Earth materials including the formation of different types of rocks and minerals from 
different geological processes 

‐ Earth landforms including surface shaping processes and the main types of 
geomorphological features of the Earth 

‐ components of the atmosphere and the factors influencing weather 
‐ forecasting weather using synoptic charts 
‐ factors influencing climate including human activities impacts and management methods. 
‐ components of the hydrosphere including features and ways water contributes to change 

the shape and characteristics of Earth features 
‐ interactions between the different spheres of  Earth 
‐ causes and impacts of natural hazards on humans and the Earth, and the methods of 

managing these hazards 
 

2.3 Earth's Location in the universe: The candidate should demonstrate an understanding of 
the universe, the solar system, features as well as inter‐relationships occurring in space. 
This includes understanding and applying concepts related to: 
 

‐ theories of universe formation 
‐ components of universe  
‐ solar system features  
‐ patterns of movement of Earth and other objects in the solar system 
‐ methods, technologies and progress in humanity’s quest to explore space 
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Content Domain 3: Life Sciences  

3.1 Organisms and Molecular Structure and Function: The candidate should demonstrate an 
understanding of how cell structure relates to life functions, and how body systems in 
multicellular organisms interact to maintain homeostasis. This includes understanding and 
applying concepts related to: 
 

‐ water properties including its importance to living things 
‐ biological macromolecules structure and function in body systems 
‐ biochemical reactions and role of enzymes 
‐ cellular level of organization and cellular specialization including structures and functions of 

organelles and types of cells 
‐ the use of microscopes and their importance in understanding life 
‐ transport across cellular membrane pathways and importance to cellular activities 
‐ cellular processes of producing and breaking energy‐rich molecules  
‐ cell cycle phases and main events  
‐ body systems functions and interactions in animals and plants to maintain homeostasis    
‐ the health of living organisms including importance of choosing healthy lifestyle to prevent 

diseases 
 
3.2 Genetics and Biological Evolution: The candidate should demonstrate an understanding of 
how the characteristics of a specific generation are connected to preceding generations, 
and why individuals of the same species are different in terms of appearance, function and 
behavior. This includes understanding and applying concepts related to: 
 

‐ genetic materials structure and function in living things 
‐ inheritance of traits and the effects of environment on gene expression 
‐ applications and impacts of biotechnology on society 
‐ the types of scientific evidence of evolution such as fossil records and observed 

evolutionary changes 
‐ mechanisms that lead to evolution of living things  
‐ evolutionary relationships between different organisms including the use of cladograms and 

phylogenetic tree 
‐ life cycles in different organisms including reproduction, growth and development  

 
3.3 Ecological Systems: Interactions, energy and dynamism: The candidate should demonstrate 
an understanding of how organisms interact with living and non‐living components of the 
environment for survival and to obtain energy. This includes understanding and applying 
concepts related to: 
 

‐ ecological organization and community interactions 
‐ biogeochemical cycles and energy flow within ecosystems 
‐ environmental ecosystems types and characteristics as well as importance to living 

organisms 
‐ environmental adaptations and survival within a changing environment 
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‐ impacts of biotic and abiotic factors on populations  
‐ possible solutions to maintain biodiversity and save endangered species from extinction 

Content Domain 4: Physical Sciences  

4.1 Matter and its Transformation: The candidate should demonstrate an understanding of 
the concepts and processes related to matter and the associated changes that occur with 
matter. This includes understanding and applying concepts related to: 
 

‐ types, states and properties of matter  
‐ changes in matter when it changes from one phase to another 
‐ theories and laws related to physical and chemical changes in matter 
‐ atomic models, structure and properties 
‐ periodic table organization and trends for elements  
‐ chemical and physical properties of elements 
‐ chemical formulae including types and formation of chemical bonding, as well as methods 

of representing different compounds 
‐ types and features of chemical reactions including balancing chemical equations 
‐ properties of acids and bases, uses of buffers and pH scale 
‐ concepts and principles of solubility  

 
4.2 Mechanics and Electromagnetism: The candidate should demonstrate an understanding of 
processes associated with motion and forces with relation to energy transfers and 
transformations, as well as understanding the phenomena of magnetism and electricity 
including importance, principles, and how they relate to each other. This includes 
understanding and applying concepts related to: 
  

‐ motion concepts and types  
‐ using simple and complex machines in everyday life  
‐ types of forces and effects on motion 
‐ forms of energy and its relation to heat and work 
‐ energy conservation and impacts of energy sources 
‐ concepts and applications of electricity and magnetism  

 
4.3 Waves and Optics: The candidate should demonstrate an understanding of the concepts 
and characteristics of waves, including the nature of light and the electromagnetic 
spectrum, sound, waves and wave phenomena, and optics. This includes understanding and 
applying concepts related to: 

‐ types and general properties of waves  
‐ properties of sound waves including sources, production and applications 
‐ properties of light waves and other forms of electromagnetic waves 
‐ optics and its application in daily lives including mirrors and lenses  
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EmSAT Advantage Science  
Public Test Specification 

 

Appendix 2: Sample Item Types Grade 4 
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Appendix 3: Sample Item Types Grade 6 
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Appendix 4: Sample Item Types Grade 8 

 

  



   
 

Page 52 of 102  September 2021 
 

 

  



   
 

Page 53 of 102  September 2021 
 

 

 

 

 

  



   
 

Page 54 of 102  September 2021 
 

 

 

  



   
 

Page 55 of 102  September 2021 
 

 

  



   
 

Page 56 of 102  September 2021 
 

 

 

  



   
 

Page 57 of 102  September 2021 
 

 

  



   
 

Page 58 of 102  September 2021 
 

 

  



   
 

Page 59 of 102  September 2021 
 

 

 

 

 



   
 

Page 60 of 102  September 2021 
 

 

 

 

 

  



   
 

Page 61 of 102  September 2021 
 

 

 

 

  



   
 

Page 62 of 102  September 2021 
 

 

  



   
 

Page 63 of 102  September 2021 
 

 

  



   
 

Page 64 of 102  September 2021 
 

 

  



   
 

Page 65 of 102  September 2021 
 

 

 

 



   
 

Page 66 of 102  September 2021 
 

 



   
 

Page 67 of 102  September 2021 
 

 

  



   
 

Page 68 of 102  September 2021 
 

 

 

  



   
 

Page 69 of 102  September 2021 
 

 

  



   
 

Page 70 of 102  September 2021 
 

 

 

 

 



   
 

Page 71 of 102  September 2021 
 

 

  



   
 

Page 72 of 102  September 2021 
 

 

  



   
 

Page 73 of 102  September 2021 
 

 

  



   
 

Page 74 of 102  September 2021 
 

 

 

  



   
 

Page 75 of 102  September 2021 
 

 

 

  



   
 

Page 76 of 102  September 2021 
 

 



   
 

Page 77 of 102  September 2021 
 

Appendix 5: Sample Item Types Grade 10 
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