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2.1 Algorithms
Activity 1 - Computational thinking principles
Complete the statements about computational thinking and problem solving.
Word bank: refine, outputs, inputs, structure diagram, abstraction, algorithm, trace table, solution, decomposition, processes, sub-problems, algorithmic thinking
An (1) ____________________ is a precise set of steps used to solve a problem.
(2) ____________________ breaks a large problem into smaller, more manageable parts.
(3) ____________________ removes unnecessary detail so that the important features remain.
(4) ____________________ is the process of planning clear steps to solve a problem.
Before designing an algorithm, programmers identify the required (5) ____________________, the (6) ____________________ to be carried out, and the expected (7) ____________________.
A (8) ____________________ can show how a problem is divided into sections.
The smaller sections of a decomposed problem are often called (9) ____________________.
Programmers may (10) ____________________ an algorithm by improving it after testing or tracing.
A good (11) ____________________ should be correct, efficient and easy to understand.
A (12) ____________________ is used to dry-run an algorithm and record variable values.

Activity 2 - Algorithm design and representation
Fill in each blank using the word bank. Use each word once.
Word bank: line, input/output, flowchart, selection, sequence, decision, subprogram, iteration, process, high-level language, OCR Exam Reference Language, pseudocode, terminal
An algorithm can be written using (1) ____________________, a (2) ____________________, the (3) ____________________, or a familiar (4) ____________________.
In a flowchart, a (5) ____________________ symbol shows the start or end of an algorithm.
A parallelogram represents (6) ____________________ in a flowchart.
A rectangle usually represents a (7) ____________________.
A diamond represents a (8) ____________________ where a choice is made.
A symbol with double vertical sides represents a (9) ____________________.
A (10) ____________________ connects the symbols and shows the direction of flow.
Running instructions one after another is called (11) ____________________.
Choosing between different branches is called (12) ____________________.
Repeating instructions is called (13) ____________________.

Activity 3 - Trace tables, errors and nesting
Complete the sentences about tracing and correcting algorithms.
Word bank: correct, syntax error, condition, nested, value, refinement, trace table, output, boundary, dry run, grammar, logic error, variable
A (1) ____________________ manually steps through an algorithm without running it on a computer.
A (2) ____________________ records how values change while an algorithm is followed.
Each column often represents a (3) ____________________, and each row shows its current (4) ____________________.
A (5) ____________________ decides which branch or loop is followed.
When selection or iteration is placed inside another selection or iteration, it is (6) ____________________.
A (7) ____________________ breaks the rules of the language and may stop translation.
A (8) ____________________ allows a program to run but gives the wrong result.
Syntax errors are linked to the (9) ____________________ of the code.
Logic errors often produce unexpected (10) ____________________.
Tracing helps decide whether an algorithm is (11) ____________________.
Testing values at the edge of a valid range uses (12) ____________________ data.
Improving the algorithm after finding errors is called (13) ____________________.

Activity 4 - Searching algorithms
Complete the statements about linear and binary search.
Word bank: binary search, last, sequential, halves, first, sorted, not found, linear search, efficient, middle, found, index, comparison, target
A (1) ____________________ checks items one at a time until a match is found or the data ends.
A (2) ____________________ repeatedly divides the search area into smaller parts.
Binary search requires the data to be (3) ____________________ before the search begins.
Binary search first checks the (4) ____________________ item of the current search area.
After each comparison in binary search, one of the (5) ____________________ can be discarded.
A linear search may begin with the (6) ____________________ item and continue to the (7) ____________________ item.
The value being searched for is the (8) ____________________ value.
Each check between a data item and the target is a (9) ____________________.
An (10) ____________________ is the position of an item in a list or array.
Binary search is usually more (11) ____________________ for large sorted lists.
Linear search is also called a (12) ____________________ search.
If the item is located, the algorithm can return a (13) ____________________ status.
If all possible locations are checked without a match, the result is (14) ____________________.

Activity 5 - Sorting algorithms
Fill in the blanks about standard sorting algorithms.
Word bank: swap, left sublist, merge, sublists, right sublist, merge sort, comparison, divide, pass, adjacent, insertion sort, shifting, bubble sort, conquer, sorted
A (1) ____________________ repeatedly compares pairs of (2) ____________________ values.
If a pair is in the wrong order, the algorithm may (3) ____________________ the values.
A complete journey through the list is called a (4) ____________________.
(5) ____________________ uses a (6) ____________________ and (7) ____________________ strategy.
Merge sort splits the data into smaller (8) ____________________ and then (9) ____________________ them back together.
When merging, the first item from the (10) ____________________ is compared with the first item from the (11) ____________________.
(12) ____________________ builds a sorted section by inserting one item at a time.
Insertion sort places each new value into the correct position in the (13) ____________________ section.
Insertion sort may involve (14) ____________________ values to make space for the new item.
Sorting algorithms use repeated (15) ____________________ operations to decide the order of items.

Activity 6 - Algorithm recognition challenge
Use the word bank to complete this mixed algorithm activity.
Word bank: trace table, unambiguous, ascending order, pre-condition, binary search, finite, linear search, flowchart, bubble sort, insertion sort, pseudocode, merge sort
A (1) ____________________ is something that must be true before an algorithm will work properly.
Binary search usually needs the data to be in (2) ____________________.
If a list is not sorted, (3) ____________________ should be used rather than (4) ____________________.
An algorithm that repeatedly swaps adjacent out-of-order values is (5) ____________________.
An algorithm that splits and recombines data is (6) ____________________.
An algorithm that places each item into a growing sorted section is (7) ____________________.
Written steps that look like code but are not tied to one programming language are (8) ____________________.
A diagram that uses standard symbols to show an algorithm is a (9) ____________________.
A (10) ____________________ helps follow changes to values by hand.
A good algorithm should be (11) ____________________, meaning it eventually stops.
Each instruction should be (12) ____________________, meaning it is not open to misinterpretation.



2.2 Programming fundamentals
Activity 7 - Variables, constants, input and output
Complete the programming fundamentals statements.
Word bank: output, real, integer, value, string, variable, input, character, assignment, data type, identifier, Boolean, constant
A (1) ____________________ stores data that can change while a program runs.
A (2) ____________________ stores data that should not change while a program runs.
Giving data to a variable is called (3) ____________________.
Data entered by the user is (4) ____________________.
Information displayed or produced by a program is (5) ____________________.
A variable name is an (6) ____________________.
A (7) ____________________ describes the kind of data that can be stored.
Text is usually stored as a (8) ____________________.
Whole numbers are stored using an (9) ____________________ data type.
Numbers with decimal points are stored using a (10) ____________________ data type.
True or false values use a (11) ____________________ data type.
A single letter or symbol may be stored as a (12) ____________________.
The data currently held by a variable is its (13) ____________________.

Activity 8 - Sequence, selection and iteration
Fill in the blanks using the programming construct word bank.
Word bank: nested, IF, count-controlled loop, iteration, selection, ELSE, condition-controlled loop, branch, sequence, FOR, condition, WHILE, loop
(1) ____________________ runs instructions in the order they are written.
(2) ____________________ chooses between different paths in a program.
(3) ____________________ repeats a block of code.
An (4) ____________________ statement is often used to start a decision.
An (5) ____________________ part may run when the condition is false.
A (6) ____________________ is tested to decide whether a branch or loop should run.
A (7) ____________________ repeats a fixed number of times.
A (8) ____________________ repeats while or until a condition changes.
A (9) ____________________ loop is commonly used when the number of repetitions is known.
A (10) ____________________ loop is commonly used when repetition depends on a condition.
(11) ____________________ structures occur when one control structure is placed inside another.
The repeated block of code is often called the body of the (12) ____________________.
Each possible route through a decision is a (13) ____________________.

Activity 9 - Operators and expressions
Complete the statements about arithmetic, comparison and Boolean operators.
Word bank: multiplication, arithmetic operator, NOT, not equal to, greater than, equal to, AND, less than or equal to, greater than or equal to, less than, OR, Boolean operator, exponentiation, addition, quotient, subtraction, comparison operator, modulo, division
An (1) ____________________ performs calculations on values.
A (2) ____________________ compares two values.
A (3) ____________________ combines or changes True/False conditions.
The + operator means (4) ____________________.
The - operator means (5) ____________________.
The * operator means (6) ____________________.
The / operator means (7) ____________________.
MOD gives the remainder after division and is also called (8) ____________________.
DIV gives the integer (9) ____________________ after division.
The ^ operator means (10) ____________________.
The == operator checks whether two values are (11) ____________________.
The != operator checks whether two values are (12) ____________________.
The < operator checks for (13) ____________________.
The <= operator checks for (14) ____________________.
The > operator checks for (15) ____________________.
The >= operator checks for (16) ____________________.
(17) ____________________ is true only when both conditions are true.
(18) ____________________ is true when at least one condition is true.
(19) ____________________ reverses a True/False value.

Activity 10 - Data types and casting
Complete the statements about data types.
Word bank: calculation, validation, concatenation, casting, real, decimal, string, integer, True, quotes, Boolean, character, False
An (1) ____________________ stores a whole number.
A (2) ____________________ stores a number with a decimal point.
A (3) ____________________ stores one of two logical states.
A (4) ____________________ is one letter, digit or symbol.
A (5) ____________________ is a sequence of characters.
Temporarily changing a value from one data type to another is (6) ____________________.
Choosing a suitable data type helps with (7) ____________________ and processing.
The value 3.14 is an example of a (8) ____________________ value.
Text values are often written inside (9) ____________________.
Boolean values may be (10) ____________________ or (11) ____________________.
Converting text input into a number allows a (12) ____________________ to be performed.
Joining strings together is called (13) ____________________.

Activity 11 - Strings, arrays and records
Fill in the blanks using each word or phrase once.
Word bank: array, static, fixed length, one-dimensional array, element, column, concatenation, field, table, index, row, record, string manipulation, two-dimensional array, slicing
Changing or processing text is called (1) ____________________.
Joining strings together is (2) ____________________.
Extracting part of a string is (3) ____________________.
The position of an item in a string or array is its (4) ____________________.
An (5) ____________________ stores multiple values under one name.
A (6) ____________________ is a single list of values.
A (7) ____________________ uses rows and columns.
An individual item in an array is an (8) ____________________.
OCR treats arrays as (9) ____________________ structures.
A (10) ____________________ stores related data about one item or person.
A (11) ____________________ is one piece of data in a record.
A 2D array can emulate a database (12) ____________________.
In a table, a record is represented by a (13) ____________________.
In a table, a field is represented by a (14) ____________________.
Fixed length structures are also described as (15) ____________________.

Activity 12 - File handling, SQL and random numbers
Complete the statements about additional programming techniques.
Word bank: close, SELECT, random number, search, write, FROM, query, record, range, database, read, WHERE, file handling, text file, open
(1) ____________________ allows a program to work with data stored outside the program.
The (2) ____________________ operation prepares a file for use.
The (3) ____________________ operation gets data from a file.
The (4) ____________________ operation saves data to a file.
The (5) ____________________ operation finishes access to a file.
SQL can be used to (6) ____________________ for data in a (7) ____________________.
The (8) ____________________ command chooses the fields to display.
The (9) ____________________ command specifies the table being searched.
The (10) ____________________ command filters the records returned.
An SQL instruction is often called a (11) ____________________.
A file may store more than one (12) ____________________.
A (13) ____________________ is one common file type for simple data storage.
A (14) ____________________ can simulate dice throws, choices or unpredictability.
Programs often set a (15) ____________________ to limit generated values.

Activity 13 - Sub programs, scope and structured code
Complete the statements about functions and procedures.
Word bank: procedure, local variable, function, global variable, structured code, parameter, constants, modular, sub program, scope, call, return value, debugging, array, reusable
A (1) ____________________ is a named block of code that can be used when needed.
A (2) ____________________ returns a value.
A (3) ____________________ performs a task without necessarily returning a value.
Data passed into a sub program may be a (4) ____________________.
Data sent back by a function is the (5) ____________________.
A (6) ____________________ exists only inside a particular sub program.
A (7) ____________________ can be accessed more widely in a program.
The part of a program where a variable can be used is its (8) ____________________.
Sub programs help produce (9) ____________________.
Code that can be used again is (10) ____________________.
Smaller modules can make (11) ____________________ easier.
An (12) ____________________ can be passed to or returned from a sub program.
To run a sub program, the program makes a (13) ____________________.
Breaking a program into sections is (14) ____________________ design.
Named fixed values used in a program are (15) ____________________.

Activity 14 - Programming scenario vocabulary
Use the word bank to complete the programming scenario statements.
Word bank: iteration, operator, counter, selection, input, assignment, output, variable, initialisation, increment, condition, accumulator
Setting a starting value for a variable is (1) ____________________.
Adding one to a value is an (2) ____________________.
A running total often uses an (3) ____________________.
A variable that counts repetitions often acts as a (4) ____________________.
An IF statement is an example of (5) ____________________.
A loop is an example of (6) ____________________.
A Boolean test used by a loop or decision is a (7) ____________________.
Data entered by a user is (8) ____________________.
Data shown to the user is (9) ____________________.
Putting a value into a variable is (10) ____________________.
A named storage location is a (11) ____________________.
A symbol such as +, -, * or / is an (12) ____________________.



2.3 Producing robust programs
Activity 15 - Defensive design and validation
Complete the statements about defensive design.
Word bank: type check, username, misuse, input validation, length check, error message, rejected, authentication, defensive design, invalid data, robust, range check, sanitisation, presence check, password
(1) ____________________ means designing programs to handle problems before they occur.
A programmer should anticipate likely (2) ____________________ by users.
(3) ____________________ checks data before it is accepted by a program.
(4) ____________________ confirms the identity of a user.
A simple login may ask for a (5) ____________________ and a (6) ____________________.
A (7) ____________________ checks whether a number is between given limits.
A (8) ____________________ checks the number of characters entered.
A (9) ____________________ checks whether the data is the correct kind of data.
A (10) ____________________ checks that required data has not been left blank.
(11) ____________________ should be handled safely by the program.
Bad data should be (12) ____________________ or requested again.
A clear (13) ____________________ helps the user correct a problem.
A program is (14) ____________________ if it copes well with unexpected input.
(15) ____________________ can remove or escape dangerous characters from input.

Activity 16 - Maintainability
Complete the maintainability statements.
Word bank: documentation, constants, debug, modular, camelCase, collaboration, update, sub programs, indentation, commenting, maintainability, naming conventions, readability
(1) ____________________ means how easy a program is to understand, fix and change.
(2) ____________________ split a program into smaller named sections.
(3) ____________________ make variable and sub program names consistent.
(4) ____________________ shows the structure of code by spacing lines correctly.
(5) ____________________ explains the purpose of code to human readers.
Clear code improves (6) ____________________.
(7) ____________________ is an example of a naming style used by many programmers.
Using (8) ____________________ can avoid unexplained magic numbers in code.
(9) ____________________ code is organised into separate modules or sections.
Good (10) ____________________ helps future programmers understand decisions made.
Clear structure makes it easier to (11) ____________________ errors.
When requirements change, maintainable code is easier to (12) ____________________.
Maintainable code supports (13) ____________________ between programmers.

Activity 17 - Testing and errors
Complete the statements about testing programs.
Word bank: translated, refinement, development, logic error, iterative, final, test plan, grammatical rules, syntax error, unexpected output, module, expected result, actual result, production, testing
(1) ____________________ checks whether a program works as intended.
(2) ____________________ testing happens repeatedly while the program is being built.
(3) ____________________ testing happens at the end of production.
During iterative testing, a (4) ____________________ may be tested during (5) ____________________.
Final testing checks the whole program at the end of (6) ____________________.
A (7) ____________________ breaks the rules of the programming language.
A (8) ____________________ lets the program run but gives the wrong result.
Syntax errors break the (9) ____________________ of the language.
A syntax error may stop a program from being (10) ____________________.
A logic error often causes (11) ____________________.
A (12) ____________________ lists the data that will be tried during testing.
Each test should include an (13) ____________________ and an (14) ____________________.
Using test results to improve an algorithm is (15) ____________________.

Activity 18 - Test data and test plans
Fill in the blanks about selecting suitable test data.
Word bank: trace, correct type, boundary test data, incorrect type, test case, fail, edge, normal test data, pass, erroneous test data, accepted, scenario, rejected, invalid test data
(1) ____________________ should be accepted without causing errors.
(2) ____________________ is valid data at the edge of a range.
(3) ____________________ is the (4) ____________________ but should still be (5) ____________________.
(6) ____________________ is the (7) ____________________ and should also be rejected.
Valid data should usually be (8) ____________________ by the program.
Boundary values are found at the (9) ____________________ of the valid range.
When choosing data, use the given (10) ____________________ carefully.
A single row of a test plan is a (11) ____________________.
A test may (12) ____________________ if the actual result matches the expected result.
A test may (13) ____________________ if the results are different.
A (14) ____________________ can help follow values by hand when checking an algorithm.



2.4 Boolean logic
Activity 19 - Logic gates and Boolean operators
Complete the statements about Boolean logic.
Word bank: conjunction, logic diagram, gate, expression, Boolean logic, NOT, disjunction, truth table, negation, OR, input, AND, output
(1) ____________________ uses values that are either true or false.
(2) ____________________ is true only when both inputs are true.
(3) ____________________ is true when at least one input is true.
(4) ____________________ reverses the input value.
AND is also called (5) ____________________.
OR is also called (6) ____________________.
NOT is also called (7) ____________________.
A signal entering a logic gate is an (8) ____________________.
The result from a logic gate is the (9) ____________________.
A (10) ____________________ lists every possible combination of inputs and outputs.
A (11) ____________________ shows gates and the connections between them.
A logic (12) ____________________ performs a logical operation.
A Boolean (13) ____________________ combines operators and inputs.

Activity 20 - Truth tables and notation
Use the word bank to complete the truth table statements.
Word bank: two, input combination, false, final output, intermediate output, true, 1, column, logical operator, systematic, three, 0, four, eight
Each row of a truth table represents an (1) ____________________.
In binary notation, (2) ____________________ represents false and (3) ____________________ represents true.
OCR may also accept (4) ____________________ and (5) ____________________ notation.
A single NOT gate has (6) ____________________ possible input values.
Two inputs have (7) ____________________ possible combinations.
A truth table with (8) ____________________ inputs has (9) ____________________ rows of combinations.
Each variable or result is usually recorded in a (10) ____________________.
The last column usually gives the (11) ____________________.
When a diagram has more than one gate, work out each (12) ____________________ before the final result.
Complete truth tables in a (13) ____________________ order to avoid missing rows.
AND, OR and NOT are examples of a (14) ____________________.

Activity 21 - Combining Boolean expressions
Complete the statements about combined Boolean logic.
Word bank: truth table, either, inverted, AND, logic diagram, precedence, OR, inputs, first, brackets, NOT, both, output
(1) ____________________ show which part of an expression should be evaluated together.
The order in which operations are evaluated is called (2) ____________________.
The operator (3) ____________________ requires both conditions to be true.
The operator (4) ____________________ requires either condition to be true.
The operator (5) ____________________ is usually applied to one input or sub-expression.
When tracing a combined expression, apply the inner expression (6) ____________________.
AND is true when (7) ____________________ inputs are true.
OR is true when (8) ____________________ input is true.
NOT makes a value (9) ____________________.
A (10) ____________________ can check every possible combination.
The starting values in a logic problem are the (11) ____________________.
The result of the expression is the (12) ____________________.
A (13) ____________________ can be drawn from a Boolean expression using gate symbols.



2.5 Programming languages and Integrated Development Environments
Activity 22 - High-level and low-level languages
Complete the statements about programming language levels.
Word bank: hardware, machine code, low-level language, source code, high-level language, processor, Java, binary, translator, portable, Python, abstraction, readable
A (1) ____________________ is closer to human language.
A (2) ____________________ is closer to the CPU and hardware.
The CPU ultimately executes (3) ____________________.
Machine code is represented using (4) ____________________.
Low-level code is closely linked to the (5) ____________________.
High-level code is usually more (6) ____________________ for humans.
High-level code can be more (7) ____________________ between computer systems.
Low-level code may be specific to a particular (8) ____________________.
Examples of high-level languages include (9) ____________________ and (10) ____________________.
High-level languages use more (11) ____________________ from hardware details.
A (12) ____________________ converts code to a form that the CPU can run.
Program text written by the programmer is called (13) ____________________.

Activity 23 - Compilers and interpreters
Complete the statements about translators.
Word bank: executable file, run, source code, memory, translation, benefits, drawbacks, whole program, interpreter, debugging, faster execution, object code, compiler, line by line, error diagnostics
A (1) ____________________ translates code before it is run.
An (2) ____________________ translates and executes code one instruction at a time.
The process of converting code into another form is (3) ____________________.
A compiler often creates an (4) ____________________.
A compiler translates the (5) ____________________ at once.
An interpreter works (6) ____________________.
(7) ____________________ help identify mistakes in code.
Compiled programs may benefit from (8) ____________________.
Interpreters can support (9) ____________________ because errors appear as the program runs.
The original program text is (10) ____________________.
Translated machine-readable output may be called (11) ____________________.
A program must be translated before the processor can (12) ____________________ it.
Translators use (13) ____________________ and processing resources.
Exams may ask for (14) ____________________ and (15) ____________________ of each type of translator.

Activity 24 - Integrated Development Environments
Complete the statements about IDE tools and facilities.
Word bank: programmer, translator, compiler, syntax highlighting, run-time environment, breakpoints, variables, debugging tools, stepping, error diagnostics, interpreter, editor, IDE, auto-completion
An (1) ____________________ provides tools for writing, running and testing programs.
The (2) ____________________ is where code is typed and edited.
(3) ____________________ uses colours or formatting to make code easier to read.
(4) ____________________ suggests or completes parts of code while typing.
(5) ____________________ report possible errors to the programmer.
A (6) ____________________ allows the program to run during development.
A (7) ____________________ changes source code into a form that can be executed.
An IDE may include a (8) ____________________ or an (9) ____________________.
(10) ____________________ help find and fix errors.
(11) ____________________ pause a program at selected lines.
(12) ____________________ runs a program one line or instruction at a time.
Watches can show current values of (13) ____________________.
IDE tools help the (14) ____________________ develop a program more efficiently.



Mixed retrieval challenge
Activity 25 - Component 2 mixed retrieval challenge
Complete this mixed challenge covering topics 2.1 to 2.5.
Word bank: selection, array, decomposition, binary search, logic error, casting, interpreter, pseudocode, function, authentication, iteration, algorithm, trace table, syntax error, variable, sorted, input validation, truth table, IDE, compiler
(1) ____________________ breaks a problem into smaller parts.
An (2) ____________________ is a clear set of steps for solving a problem.
(3) ____________________ is a code-like way of writing an algorithm.
A (4) ____________________ records variable values while an algorithm is traced.
(5) ____________________ needs a (6) ____________________ list.
A (7) ____________________ stores data that can change.
(8) ____________________ chooses between different paths.
(9) ____________________ repeats instructions.
(10) ____________________ temporarily changes a value from one data type to another.
An (11) ____________________ stores a fixed-length collection of values.
A (12) ____________________ is a sub program that returns a value.
(13) ____________________ checks user data before it is accepted.
(14) ____________________ confirms the identity of a user.
A (15) ____________________ breaks the rules of the programming language.
A (16) ____________________ gives unexpected output even though the program runs.
A (17) ____________________ lists combinations of logical inputs and outputs.
A (18) ____________________ translates the whole program before it is run.
An (19) ____________________ translates and runs code line by line.
An (20) ____________________ combines tools for writing, running and testing code.
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