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The 11 Plus transition represents one of the most critical academic milestones in the United Kingdom’s secondary 

education system. Specifically, the CEM (Centre for Evaluation and Monitoring) style of testing has gained a 

reputation for being particularly challenging due to its breadth and the speed required of candidates. Among the 

various preparation materials available, the Bond 11+ series stands as a definitive pedagogical standard. This 

technical analysis explores the structural mechanics of Maths and Non-Verbal Reasoning (NVR)assessment

papers, specifically focusing on the transition from ages 9–10 to the 10–11+ final preparation stage.

The Evolution of 11+ CEM Assessments: A Technical Overview

The CEM 11+ exams were originally designed to be "tutor-proof," meaning they aimed to measure a child’s 

underlying cognitive potential and academic proficiency rather than their ability to memorize specific question 

formats. To achieve this, the CEM board utilizes a mix of subjects—often combining English and Verbal 

Reasoning in one paper and Maths and Non-Verbal Reasoning in another. The technical challenge lies in the 

time-pressured environment and the weighted modularity of the exam.

Bond 11+ assessment papers are engineered to mirror this complexity. By providing practice for ages 9–10 and 10–

11, these materials create a scaffolded learning path. The 9–10 year papers focus on establishing core 

competency and accuracy, while the 10–11+ papers shift the focus toward exam-style simulation, increasing the

cognitive load and reducing the time allotted per question.

Theoretical Framework of Non-Verbal Reasoning

Non-Verbal Reasoning (NVR) is a form of psychometric assessment that evaluates a student’s ability to process 

visual information and solve problems using logical reasoning without relying on language. This is often referred to 

as Fluid Intelligence ($gf$). The NVR component of the Bond 11+ CEM papers focuses on several distinct

cognitive domains:

•  Spatial Visualization: The ability to mentally manipulate 2D and 3D objects. This includes rotations, 

reflections, and the visualization of nets (unfolded cubes).

•  Abstract Reasoning: Identifying rules that govern patterns. This requires the student to observe changes in 

shape, size, color, number, and orientation.

•  Perceptual Speed: The efficiency with which a student can scan visual data to identify similarities or 

differences.

Core Mechanics of NVR Questions

To master NVR, students must be trained to systematically analyze visual stimuli using the SPANSmnemonic or

similar analytical frameworks. The Bond methodology emphasizes a technical breakdown of shapes based on:

•  Shape: The geometric properties (e.g., number of sides, concave vs. convex).

•  Position: Where the shape sits within a grid or relative to other objects.

•  Angle: The degree of rotation (usually in 45, 90, or 180-degree increments).

•  Number: The count of specific elements, such as dots, lines, or layered shapes.



•  Shading: The patterns or colors within a shape (e.g., cross-hatching, solid black, or stippling).

Structural Analysis: Bond 11+ Assessment Papers

The Bond 11+ CEM Maths &amp; Non-Verbal Reasoning Assessment Practice materials are structured to provide 

a comprehensive diagnostic tool for parents and tutors. Unlike general workbooks, these assessment papersare

designed to replicate the test-day experience through rigorous formatting.

Quantitative Reasoning: The Mathematical Foundations

The 11+ Maths curriculum aligns closely with the National Curriculum’s Key Stage 2, but it extends into the first

year of Key Stage 3. The Bond papers categorize mathematical challenges into three tiers of difficulty:

1.  Fluency: Basic arithmetic involving the four operations (addition, subtraction, multiplication, division).

2.  Problem Solving: Word-based problems that require identifying the correct mathematical operation to apply.

3.  Reasoning: Multi-step problems that test a child’s ability to explain the logic behind a numerical solution or 

identify patterns in data sets.



Topic Domain Key Concepts Covered Cognitive Skill Level

Number &amp; Place Value Decimals, fractions, percentages, and 
prime numbers.

Foundational

Geometry &amp; Measures Area, perimeter, volume, and angle 
calculations.

Intermediate

Algebra Solving for 'x', sequence identification, 
and function machines.

Advanced

Data Handling Mean, median, mode, and 
interpretation of pie charts/line graphs.

Intermediate

Ratio &amp; Proportion Scaling shapes and recipes, 
percentage changes.

Advanced

Comparative Matrix: CEM vs. GL Assessment Standards

Understanding the difference between the two main exam boards (CEM and GL Assessment) is vital for choosing 

the correct Bond papers. While Bond produces resources for both, their CEM-specificpapers are tailored to the

particular quirks of the Durham University board.



Feature CEM Assessment (Bond CEM 
Papers)

GL Assessment (Standard Bond 
Papers)

Format Mixed modules (Maths and NVR 
together).

Subject-specific papers.

Timing Strictly timed sections (often 6-12 
minutes).

Often one long timed paper (45-50 
minutes).

Vocabulary Level High; integrated into reasoning tasks. Strong, but often tested in isolation.

Maths Content Focus on mental arithmetic and data 
logic.

Heavy focus on curriculum-based 
word problems.

NVR Style Includes 3D rotation and complex 
matrices.

Focuses on 2D series and 
classification.

Technical Breakdown of Problem-Solving Workflows

When approaching the Maths portion of the Bond 11+ CEM papers, students are taught a specific algorithmic 

approach to minimize errors and maximize speed. This involves the following steps:

1. The Identification Phase

The student must first determine if the question is a "Short Maths" (pure calculation) or "Long Maths"(contextual

problem-solving). In CEM papers, Short Maths requires rapid retrieval of multiplication tables and arithmetic

properties, whereas Long Maths requires linguistic decoding.

2. The Elimination Strategy

Since many CEM papers use Multiple Choice Question (MCQ)formats, students are trained in the process of

elimination. By identifying "distractors" (answers that are mathematically plausible but based on common errors like

incorrect carry-overs), the probability of selecting the correct answer increases from 20% to 50% or 100%.

3. The Verification Loop

Given the time constraints, students cannot always re-calculate. The Bond papers encourage Estimationas a

verification tool. If a calculation involves $49 \times 11$, a student should instantly recognize the answer must be

near $550$. If the selected MCQ option is $380$, an immediate red flag is raised.

Practical Implementation: The Spiral Learning Model

Effective 11+ preparation uses a Spiral Learning Model, where concepts are revisited with increasing complexity. 

The transition from the Bond 11+: Maths and Non-verbal Reasoning: Assessment Papers (9-10 years) to the 

10-11+ years (Book 2) exemplifies this.

•  Phase 1: Diagnosis (Age 8-9). Use the initial assessment papers to identify gaps in the National Curriculum. If 

a child struggles with 3D nets in NVR, the focus shifts to spatial manipulation.

•  Phase 2: Reinforcement (Age 9-10). This phase focuses on the 9-10 years Bond books. The goal is to move 

from 70% accuracy to 90% accuracy in untimed conditions.

•  Phase 3: Speed &amp; Strategy (Age 10-11). The 10-11+ papers are introduced. Students begin working 

under strict timers. This phase introduces the "CEM style" pressure where sections are timed individually.



Case Studies: Common Technical Failures in NVR

Based on tutor feedback and statistical analysis of Bond 11+ practice data, several common failure modes occur in

Non-Verbal Reasoning. Analyzing these provides a field guide for troubleshooting student performance.

The "Mirror Image" vs. "Rotation" Error

Many students confuse reflection with rotation. A reflection (mirroring) flips the object across an axis, whereas a

rotation moves it around a central point. Bond papers use specific exercises to decouple these two visual

transformations. Troubleshooting involves using a physical mirror or tracing paper to demonstrate the mechanical

difference.

The Over-Complication Trap

In NVR matrices, students often look for complex mathematical relationships (like prime number sequences of 

dots) when the rule is actually a simple layering (Shape A + Shape B = Shape C). The pedagogical solution is to 

teach students to look for the simplest rule first—often referred to as Occam’s Razor for NVR.

Maths: The Decimal Point Displacement

In the CEM Maths section, the most frequent error is the displacement of the decimal point during multiplication or 

division. Bond’s practice papers emphasize Standard Formand place value grids to ensure that when multiplying

$0.5 \times 0.5$, the student correctly identifies $0.25$ rather than $2.5$.

Strategic Examination Techniques for CEM

Success in the CEM 11+ is as much about exam techniqueas it is about raw knowledge. The Bond 11+

assessment papers include instructions that help students develop these technical skills:

•  Time Boxing: If a section has 10 questions in 6 minutes, the student learns to spend no more than 35 

seconds per question, leaving 10 seconds for transfer to the answer sheet.

•  The "Skip and Return" Protocol: CEM exams do not always order questions from easiest to hardest. Bond 

papers train students to identify a "time-sink" question, skip it, and return if the timer allows.

•  Answer Sheet Accuracy: Since many 11+ exams are marked by Optical Mark Recognition (OMR) scanners, 

the Bond series provides practice in filling out lozenges or bars accurately to avoid technical disqualification of a 

correct answer.

Broader Implications of Reasoning Skills

While the immediate goal of Bond 11+ papers is grammar school admission, the skills developed have broader 

academic implications. The Non-Verbal Reasoning skills are foundational for STEM subjects, particularly 

Architecture, Engineering, and Computer Science, where spatial awareness and pattern recognition are 

paramount. Similarly, the Mathspreparation ensures a robust transition to GCSE-level mathematics, often placing

11+ candidates in the highest ability sets upon entering secondary school.

Ultimately, the rigorous use of Bond 11+ Assessment Papers for CEM preparation serves as a cognitive

"gymnasium." By consistently challenging the boundaries of a student’s logical and numerical abilities, these

resources ensure that by the time the actual assessment arrives, the student is not merely reacting to questions but

is executing a well-rehearsed technical strategy. The combination of structured practice, diagnostic feedback, and

high-quality pedagogical content makes the Bond 11+ series an indispensable tool in the competitive landscape of

UK secondary education transitions.
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