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EmSAT Achieve Computer Science- C++ 
Public Test Specification 

Test Description: EmSAT Achieve Computer Science is a 120-minute computerized test that measures 

the test takers’ level of proficiency in computer science and determines their readiness for college. 

EmSAT Achieve Computer Science consists of five major domains: (1) Computing Systems; (2) Computer 

Networks; (3) Computational Thinking; (4) Programming and Problem Solving; and (5) Impact of 

Computing.  Test sections, questions, and options are randomized and timed by the test software. The 

computerized test is a timed test wherein the test clock is visible at all times to test takers. 

 

Test Duration: 120 minutes  

Questions: 100 questions 

Content Areas: 

1. Computing Systems 
2. Computer Networks 
3. Computational Thinking 
4. Programming and Problem Solving (C++) 
5. Impact of Computing 

Task Types: Multiple Choice 

Calculators  Not Allowed 

 

EmSAT Achieve Computer Science 

Score Score Descriptors 

1500+ 
High Proficiency: students at this level are well-prepared for Computer 
Science courses at the university level. 

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

900-1075 
Borderline Proficient: students at this level are minimally prepared for first-
year Computer Science courses at the university level. 

700-875 
Basic: students at this level do not have sufficient mastery of prerequisite 
knowledge for first-year courses in Computer Science at the university level, 
and may need some additional support. 

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

˂ 500 
Little Knowledge of General Computer Science: students at this level need 
intensive instructional support in basic Computer Science concepts and skills. 
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EmSAT Achieve Computer Science – C++ 

Public Test Specification 

Appendix 1: Content Areas 

Below are the major sections and related content specifications that grade 12 students should be able 

to demonstrate mastery of in order to meet the expectations of this test. 

Section 1: Computing Systems 

This section includes what makes a computer: input and output devices, memory, processing units 
(CPU). It focuses on how inputs insert information to the computer and how the output provides the 
desired result after processing all the information using the central processing unit that all computers 
have in common. It focuses on how software controls the hardware of a computer whether it is 
application software (such as MS Word) that provides a service to the computer user, or system 
software (Windows) that manages different types of computer resources. This domain also gives an 
overview of how the hardware of a computer is designed and represented using different methods such 
as truth tables, Boolean expressions, and Venn diagrams. It focuses on how programmers talk to 
computers using high-level programming languages and the role of translators to translate these 
commands to the language that computers understand, zeros and ones (binary). Since binary is the 
language that computers understand, this domain focuses on how to represent different types of data 
such as numbers, images, sound, and text using binary representation and how the binary numbering 
system can be obtained and converted from other numbering systems such as the denary numbering 
system and the hexadecimal numbering system. 
 

Content Specifications 

• Differentiate between input and output devices and relate them to their functions in a given 

computing system 

• Identify the elements of the CPU and illustrate how these elements support the Machine 

Instruction Cycle 

• Differentiate between different types of memory in term of cost, size, capacity, access time and 

type of data stored (permanent and temporary) 

• Identify computer peripherals (sound card, motherboard, etc.) and recognize their role in the 

function of computers 

• Illustrate the operations of logic, logic circuits, and their representations 

•  Identify different types of software and explain their roles in terms of functionality 

• Differentiate between the features of high- and low-level programming languages and identify 

different types of program translators 

• Represent numbers using different numbering systems and perform conversions across 

different numbering systems 

• Apply different techniques to make binary representations for default types of data including 

data compression (numbers, text data, binary data). 

• Identify the malicious activities and security risks which cause data loss, threaten data integrity, 

and data privacy and Identify the malicious activities and security risks causing data loss, 

threaten data integrity, data privacy and devise counterpart measures. 
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Section 2: Computer Networks 

This section includes the characteristics and properties of different types of networks. It focuses on how 

different network types and hosts within a network are arranged relative to each other and the different 

transmission modes that the network hosts use for these arrangements. It focuses on the network end-

systems and how hosts can be either clients or servers based on the tasks that are allocated to them. It 

focuses on the wired and wireless links (transmission media) that connect hosts to each other and how 

different properties of these transmission media affect the data transmission speed in a network.  It 

also includes the methods of data switching within a network and the role of different types of network 

addresses in data transfer within different types of networks.  

 

Content Specifications 

• Differentiate between different types of networks (LAN, WLAN, WAN, internet, etc.) and 

recommend suitable network types for a given scenario 

• Differentiate between different topologies (Bus topology, Star topology, Ring topology, Mesh 

topology, Tree topology, hybrid, etc.) and recommend suitable network topologies for a given 

scenario 

• Identify different network hardware (switch, router, network interface card (NIC)) and software 

(OS) and demonstrate their role in network operation   

• Illustrate how computers are organized in a network and how tasks are allocated between these 

computers (Client-Server Model and Peer-to-Peer Model) 

•  Demonstrate how communication over networks is broken down into different layers and 

identify protocols in each layer 

• Identify different types of addresses (IP address, MAC address) and demonstrate their role in 

computer communication over different types of networks  

• Compare different transmission media (wired and wireless) in term of cost, reliability, security, 

and speed and specify the factors that affects data transmission speed 

• Demonstrate an understanding of how data is transmitted across networks and identify the 

factors that affect the efficiency and validity of data transmission   

• Identify security measures designed to protect stand-alone and networked computer systems 

and to protect the security of data 

•  Identify different types of cyber threats and describe vulnerabilities that various types of cyber 

threats can exploit. 
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Section 3: Computational Thinking 

This section includes the computational thinking techniques that help us understand problems and the 

ways in which they can be resolved, and then use the computer (programming) to solve them more 

efficiently. These techniques are Algorithm, Decomposition, Abstraction, and Pattern Recognition. This 

domain focuses on how these techniques can be used to evaluate, break down, and solve complex 

problem.  

 

Content Specifications 

• Design and represent algorithms using different methods of representation such as 

pseudocodes and flowcharts  

• Evaluate algorithmic solutions in terms of complexity, efficiency, correctness, reliability, and 

flexibility and find the output(s) of an algorithm based on the input(s) 

• Decompose problems into smaller sub-problems in order to manage the complexity of a given 

problem and show how sub-problems are interrelated 

• Identify abstraction in real-life examples and demonstrate how abstraction helps to manage 

problem complexity 

•  Identify patterns and illustrate how generalizing these patterns help in solving problems that 

are more complex  
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Section 4: Programming and Problem-Solving 

This section includes the essentials and basics of programming skills, including breaking down code into 

interrelated modules, controlling the execution of programs using different types of control structure 

statements, usage of built-in functions, and the appropriate selection of complex or simple data 

structures. It also focuses on good programming skills and the proper methods of testing and debugging. 

This domain also focuses on problem-solving skills and how they are used to solve simple life problems 

using programming. 

 

Content Specifications 

• Decompose a complex program into functions (well-defined tasks) and state how these 

functions interact with each other. 

• Use built-in functions to manipulate different data structures, format input and output data, 

and decide whether to use predefined functions or user-defined functions. 

• Declare and manipulate variables and data structures within a program. 

• Manipulate data structures and use them to hide the complexity of the problem. 

• Read and write data from external data structures such as files and decide when it is appropriate 

to use external data structures. 

• Select appropriate control structures and decision-making logic expressions to control the flow 

of program execution. 

• Evaluate expressions and manipulate different numeric and non-numeric data types 

• Combine programming concepts to solve a given problem. 

• Test a program to identify and correct different types of errors in different software 

development stages. 

• Implement programming best practices when coding to make codes easy to read, test, debug, 

and maintain. 
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Section 5: Impact of Computing 

This section includes the impacts of computing concepts that students need to know before they move 

on to higher education. This includes how technology has changed different aspects of our lives in 

different contexts such as health, education, environment, culture, social life, and workplaces. This 

section also covers principles of ethics and laws that protect copyright and ownership, and the proper 

use of the internet especially when it comes to digital privacy and how improper use of the internet 

puts the internet user at risk of cyber-attacks and threats. It also focuses on the cyber-security methods 

and tools that are used to protect computer systems, whether standalone computers or networked 

computers from vulnerabilities that various types of cybersecurity threats can exploit. 

 

Content Specifications 

• Illustrate the importance of ownership and copyright laws of software and data, and identify 

how modern technologies (‘copy and paste’, file-sharing) make it easy to break ownership laws 

• Identify principles of ethics and professional practices at workplaces and schools and apply 

them to real life situation.  

• Apply best practices of the proper use of technology and investigate how digital privacy is 

governed across the globe. 

• Evaluate the usability of computational artifacts such as devices, software, websites, etc. and 

the use of tools and methods for collaboration across different cultures. 

• Recognize the consequences of the ‘digital divide’ (having unequal access to computing 

resources) on education, entertainment, and income, and identify the factors that affect the 

digital divide such as laws, living standard, etc. 

•  Recognize the positive and negative effects of technology on society, including different 

aspects such as health, safety, education, social interaction, culture, and activities, and propose 

solutions to reduce negative impacts. 

• Recognize the positive and negative effects of technology on personal lifestyle, privacy, safety, 

health, etc. 

• Describe how computational innovations have evolved and resulted in a revolutionized aspect 

of society. 
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EmSAT Achieve Computer Science - C++ 

Public Test Specification 

Appendix 2: Sample Items 
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Answer Key: 

1. A 

2. A 

3. A 

4. A 

5. A 

6. A 

7. A 

8. A 

9. A 

10. A 

11. A 

12. A 

13. A 

14. A 

15. A 

16. A 

17. A 
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