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The 11 Plus (11+) entrance examination remains a pivotal milestone in the British educational landscape, serving 

as the primary gateway for admission into grammar schools and selective independent schools. Among the various 

components of this assessment, Non-Verbal Reasoning (NVR) stands out as a unique evaluator of a child's 

innate cognitive potential. Unlike English or Mathematics, which rely heavily on prior academic knowledge and 

linguistic proficiency, Non-Verbal Reasoning assesses abstract logic, spatial awareness, and the ability to 

synthesize visual information. This guide provides an exhaustive technical analysis of NVR, exploring its theoretical 

underpinnings, the nuances of different exam boards such as GL Assessment, and strategic frameworks for

achieving mastery through systematic practice.

The Theoretical Framework of Non-Verbal Reasoning

At its core, Non-Verbal Reasoning is an assessment of fluid intelligence. Fluid intelligence, as defined in

psychological frameworks like the Cattell-Horn-Carroll (CHC) theory, refers to the capacity to reason and solve new

problems independently of previously acquired knowledge. In the context of the 11+, this manifests as the ability to

identify patterns, sequences, and relationships between geometric shapes and abstract figures.

Defining the Cognitive Scope

Non-Verbal Reasoning requires the integration of several high-level cognitive functions:

•  Visual Processing (Gv): The ability to perceive, analyze, synthesize, and think with visual patterns, including 

the ability to store and recall visual representations.

•  Inductive Reasoning: The capacity to observe specific visual instances and infer a general rule or underlying 

principle.

•  Spatial Orientation: The ability to maintain orientation with respect to objects in a 2D or 3D space, often 

involving mental rotation or reflection.

•  Deductive Logic: Applying general rules to specific visual sets to determine if a particular figure belongs or 

what the next iteration in a sequence should be.

Verbal IQ vs. Non-Verbal IQ

One of the most frequent points of confusion for parents and educators is the distinction between Verbal IQ and 

Non-Verbal IQ. While Verbal IQ measures linguistic comprehension, vocabulary, and verbal memory, Non-Verbal 

IQ focuses on perceptual reasoning. A child may possess a high Verbal IQ but struggle with NVR if their spatial

processing is less developed. Conversely, NVR is often considered a 'fairer' test for students whose first language

is not English, as it minimizes linguistic bias and focuses strictly on logical processing speeds and accuracy.

Technical Taxonomy of 11+ NVR Question Types

The 11+ Non-Verbal Reasoning exam is not a monolithic test; it is comprised of distinct categories that require

specific analytical approaches. Mastering these categories involves understanding the "rules" that govern visual



transformations.

1. Similarities and Classifications

In these questions, students are presented with a set of figures that share common characteristics. The task is to

identify which figure from a separate set belongs to the group or which figure is the 'odd one out.' Technical

analysis requires the student to evaluate variables such as:

•  Number: Frequency of lines, dots, or shapes.

•  Orientation: The angle of rotation (e.g., 45, 90, 180 degrees).

•  Layering: Which shape is in the foreground vs. background.

•  Shading/Texture: Consistent use of hatch marks, solid fills, or gradients.

2. Series and Sequences

Sequence questions require the student to determine the next figure in a logical progression. This involves 

identifying incremental changes. For instance, a shape may rotate 90 degrees clockwise while its internal shading

alternates between black and white. This requires multi-track processing—tracking two or more variables

simultaneously across a horizontal timeline.

3. Analogies (2D and 3D)

Analogies follow the formula: "Shape A is to Shape B, as Shape C is to [?]". This requires relational mapping. The

student must decode the transformation from A to B (e.g., a reflection across the Y-axis) and apply that identical

transformation to Shape C.

4. Matrices

Matrices are typically 2x2 or 3x3 grids where one cell is empty. Unlike simple sequences, matrices often require 

dual-axis analysis. The rule may apply horizontally across rows, vertically down columns, or even diagonally.

Identifying the 'operator' (the rule that changes one cell to the next) is the technical key here.

5. Spatial Awareness and 3D Reasoning

Often considered the most challenging subset, spatial awareness involves mental folding and rotation. Common

tasks include:

•  Nets to Cubes: Determining which 3D cube can be formed from a flat 2D template (net).

•  Plan Views: Identifying the top-down, side, or front view of a complex 3D arrangement of blocks.

•  Rotations: Identifying what a shape would look like if turned 180 degrees on a different axis.

Comparative Analysis of Exam Providers

The technical demands of the 11+ vary significantly depending on the exam provider. The two primary boards 

historically have been GL Assessment and CEM (Durham University), though many schools are now

transitioning to bespoke or hybrid formats.



Feature GL Assessment CEM (Centurion/Durham) Independent School 
Boards (ISEB)

Structure Categorized into clear 
sections (e.g., 10 mins on 
Matrices).

Modular and often 
integrated with other 
subjects.

Varies; often includes 
higher-level spatial 
reasoning.

Timing Strictly timed sections; 
usually 45-60 minutes total.

Highly time-pressured; 
requires rapid-fire 
responses.

Can be adaptive (online) or 
traditional paper-based.

Question Style Standardized, predictable 
question types.

Known for "shorter, 
sharper" questions with 
more variety.

Often includes complex 3D 
manipulation.

Format Multiple choice (separate 
answer sheet).

Multiple choice, but may 
include innovative formats.

Digital or Paper-based.

The 'SPANS' Algorithmic Approach to Solving NVR

To improve speed and accuracy, students should be taught a systematic 'algorithm' for analyzing any NVR 

question. We recommend the SPANS framework, which provides a checklist of variables to verify:

1.  S - Shape: Has the core shape changed? From a square to a pentagon? Are the edges curved or straight?

2.  P - Position: Has the object moved? (Up, down, left, right, or rotated). Check the center of gravity of the 

object.

3.  A - Appearance: Check the internal details. Shading, outlines (dashed vs. solid), and layering.

4.  N - Number: Count everything. The number of sides, the number of dots, the number of overlapping regions.

5.  S - Size: Has the object been enlarged or diminished? Is the ratio of the internal shape to the external shape 

constant?

Strategic Preparation Methodology

Effective preparation for 11+ Non-Verbal Reasoning requires a transition from untimed accuracy to timed 

proficiency. The following four-stage technical workflow is recommended for educators and parents.

Stage 1: Concept Familiarization

Before attempting full papers, students must understand the logic behind each question type. Using familiarisation 

materials provided by publishers like Bond, CGP, or GL Assessment is crucial. During this stage, the focus is on 

the mechanics of logic. If a student gets a question wrong, they must articulate *why* the correct answer is

logically superior.

Stage 2: Discrete Topic Practice

Focusing on one category at a time (e.g., only doing 'Matrices' for a week) allows the brain to build specific neural 

pathways for that logic type. This is where 11+ practice papers with topic-wise testsare invaluable. High-quality

resources often offer over 1,900+ questions to ensure every variation of a pattern is encountered.

Stage 3: The 'Process of Elimination' (POE)

In a multiple-choice environment, POE is a vital technical skill. Students should be taught to identify 'distractors'—

options designed to look nearly correct but failing on one specific variable (e.g., the right shape but the wrong



shading). By eliminating three out of five options, the probability of a correct answer increases from 20% to 50% or

100%.

Stage 4: Full-Length Timed Mock Exams

The final stage involves simulated exam conditions. NVR papers are typically timed to allow less than 30-45 

seconds per question. This develops mental staminaand prevents the 'panic response' that occurs when faced

with a complex, unfamiliar pattern under pressure.

Case Study: Troubleshooting Common Failure Modes

Analysis of student performance data reveals common 'failure modes' in Non-Verbal Reasoning. Identifying these

early can significantly boost scores.

Failure Mode A: Rotation vs. Reflection Errors

Many students confuse a 180-degree rotation with a horizontal reflection (mirroring). Solution:Use physical aids

like a handheld mirror or tracing paper during early practice to demonstrate the physical difference between

'turning' and 'flipping' an object.

Failure Mode B: Miscounting Overlapping Regions

In complex matrices, students often miss the 'Number' rule because shapes are overlapping. Solution:Teach

students to 'deconstruct' the image by mentally removing one layer at a time to count the base components.

Failure Mode C: Fatigue in Final Sections

Accuracy often drops in the final 10 minutes of a 60-minute paper. Solution:Interval training. Practice 10-minute

high-intensity bursts of questions to build the 'sprint' capacity required for the end of the exam.

The Value of Free Practice Resources

Access to high-quality free 11 plus Non-Verbal Reasoning papers is essential for democratic access to grammar 

school education. These papers, often provided by reputable publishers like GL Assessment or Bond, serve as a 

technical benchmark. They allow parents to conduct a diagnostic assessment to determine a child's baseline 

score without financial commitment. However, it is important to ensure that these free resources include detailed 

answer keys; a simple 'A, B, C' key is less helpful than one that explains the underlying logic of the transformation.

Technical Summary and Educational Implications

Mastering 11+ Non-Verbal Reasoning is not about 'learning' shapes; it is about developing a high-speed analytical 

engine capable of pattern recognition and spatial manipulation. By employing a structured approach—moving from 

the SPANS framework to intensive timed mocks—students can significantly improve their perceptual reasoning

scores. 

Beyond the immediate goal of passing the 11+, the skills developed through NVR preparation have broader 

implications. They foster critical thinking and problem-solving abilitiesthat are essential in STEM (Science,

Technology, Engineering, and Mathematics) fields. The ability to visualize 3D structures and understand complex,

non-linear sequences is a direct precursor to success in computer science, architecture, and advanced

engineering. Therefore, NVR should be viewed not just as a hurdle for school entry, but as a foundational exercise

in cognitive development.
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