
 

   
  

 

Introduction and background   
In the opening address to the British Association for the Advancement of Science in 1890, the 
mathematician Glaisher said, ‘I am sure that no subject loses more than mathematics by any attempt to 
dissociate it from its history.’ This paper from researchers at the University of Cambridge responds to 
Glaisher’s call to consider the links between mathematics teaching and its history. It begins by exploring 
significant trends in mathematics curricula and teaching approaches in the United States (a highly 
decentralised education system) and England (a highly centralised education system), with a focus on 16-
to-19-year-olds. It provides both an historical overview, and a comparison of the areas of convergence and 
divergence across the 2 systems. The trajectory of mathematical development is expressed through 
timelines of core concepts and ideas linked to the events and philosophies which have shaped the 
development of mathematics teaching and learning. By making these links, the authors show how different 
factors influence how mathematics is taught. The paper offers readers an opportunity to reflect on what 
constitutes meaningful mathematics teaching and curriculum approaches for 21st century learners. 
 
Key points 
 
Current mathematics teaching in the US and in England  

 
• The US has a highly decentralised education system.  

Powers are transferred from central Ministries of 
Education to local governments, communities, and 
schools. Each state has its own Department of 
Education, and there are no national laws prescribing a 
curriculum. Significant decisions can also be taken at 
school district and school board level, although the 
nature of these may vary depending upon state rules.  

• The Every Student Succeed Act, introduced in 2015, 
affords states and school districts the flexibility to 
develop their own curriculum, instruction, and 
assessments, which they can shape to reflect the 
mathematics students will use.  

• The mathematics curriculum is integrated in 
elementary (kindergarten to grade 5 or 6, ages 5 to 10 
or 11 years) and middle schools (usually grades 6 to 8, 
ages 12 to 14 years). However, in high schools (grades 
9 to 12, ages 14 to18 years) it is separated by topic, 
each usually lasting for the whole school year. There 
are 4 high school courses: Pre-algebra; Algebra I; 
Geometry; and Algebra II.  

• Although there is no national curriculum in the US, 
many states have adopted or based their standards on 
the Common Core State Standards (CCSS) which 
were implemented in 2010. The standards set out what 
school students are expected to know and learn in 
each grade level in mathematics.  

• There are increasing proposals for the phasing out of 
the “algebra-geometry” pathway in favour of integrated 
mathematics for all students throughout US high 
schools. There are also calls for content and teaching 
which responds better to ‘real life.’  

• School classes tend to focus on formulas and 
procedures despite calls by mathematics experts for 
changes to the US mathematics curriculum to ensure it 
more closely mirrors practices in high performing 
jurisdictions.   

 

Mathematics teaching in England  
 
• England has a highly centralised system with a 

national curriculum. Although academy schools do not 
have to follow this, they often do, because the national 
examinations are based on it.  

• Different exam boards set their own GCSE and A level 
papers, but the core content is determined by the 
Department for Education. There is an accountability 
culture which depends upon the results from these 
high-stake tests to judge schools and to evaluate 
whether educational policies have worked. 

• Although the government sets the national curriculum 
(the intended curriculum), they do not tell schools how 
to enact it, or how to organise other aspects of 
teaching. Teachers and schools in England are free to 
determine what happens within their classrooms. As a 
result, practice varies by school and teacher. 

• Researchers have noted the widespread use of setting 
in mathematics. Kelly et al. (2013) described a typical 
mathematics lesson in England as starting with 
objectives being set for the lesson. They describe how 
content in lessons observed was “taught in small, 
graded steps with differentiated tasks.” They noted that 
the emphasis was on mastering the processes 
required to solve questions and problems rather than 
developing an understanding of the topic, or on the 
application of mathematics to real life.  

 
History of mathematics teaching in the US 
 

• The history of mathematics teaching in the US has 
been marked by many initiatives and mandates 
including 3 waves of school reforms, the ‘Back to 
Basics’  movement, and the introduction of the K-12 
curriculum standards.  

• The first half century following the founding of the US 
embodied the emergence of ‘the great school 
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mathematics debate’ highlighting the pedagogic 
dilemma around procedural versus conceptual 
learning: should teachers offer students rules and facts 
to memorise (procedural), or should teachers give 
students material to reason about so they can discover 
and develop an understanding of underlying 
mathematical principles (conceptual)?  

• The other key question in the debate was around 
whether teaching should be teacher-directed, with a 
focus on memorisation, or student-centred through 
reasoning and discovery. The tension between these 2 
approaches continued into the 20th century, with 
movements and initiatives on both sides of the 
spectrum. For example, the New Math initiative led to 
the publication of hundreds of textbooks aligned to a 
progressive approach, whereas the Back to Basics 
movement advocated direct instruction and skills 
practice.  

• Throughout the 1990s and 2000s, conceptual 
understanding and sense-making battled procedures, 
rules, and memorisation. The NCLB Act (2001) 
attempted to achieve a balance. However, it was 
controversial because it punished schools that did not 
demonstrate improvement. It was subsequently 
replaced by the Every Student Succeeds Act (ESSA, 
2015-2016).  

• The incoherence of 50 different sets of standards, 
tests, and passing scores provoked by the NCLB Act 
together with exaggerations of student learning on 
state tests compared to NAEP (National Assessment 
of Educational Progress) results created fertile ground 
for the concept of the “Common Core” to gain a 
foothold. The state-led effort to develop the Common 
Core State Standards was launched in 2009 with a 
clear message that understanding and procedural skill 
are equally important. 

 
History of mathematics teaching in England  
 

• McCourt (2017) posits that ‘the story of the history of 
mathematics education in England is the story of a 
country moving from a largely laissez-faire attitude to a 
dictatorial one. Mathematics teaching has moved from 
a relatively progressive system of teaching which 
esteemed autonomy and agency in teachers and their 
students to an emphasis on more public education 
governed by central government.  

• In the 1950s, O levels and A levels examinations were 
introduced for 16-year-olds and 18-year-olds, 
respectively.  

• The 1960s marked a move towards a child-centred 
approach, culminating in the 1967 Plowden report. The 
report led to several major mathematics developments, 
including new topics such as co-ordinate geometry, 
probability, and statistics. The CSE examination was 
introduced as an alternative to O level for lower 
achieving students. Both examinations were combined 
in 1988 with the introduction of GCSEs.  

• In the 1970s and 1980s, there was increased 
government involvement in education and calls for a 
common curriculum. The Cockcroft report (1982) 
identified 6 types of mathematics teaching that should 
be used and made many recommendations about 
content to be taught. The national curriculum was 
published in 1988, listing maths content to be taught by 
key stage.  

• This trend continued in the 1990s with the introduction 
of national tests to monitor students’ progress at age 7, 
11 and 14. The results were used for accountability. In 

1996, the National Numeracy project was launched in 
primary schools to increase basic skills and raise 
standards using a prescribed programme of curriculum 
content for each year group. It was used as the basis 
for the National Numeracy Strategy, which was taught 
in primary schools from 1999 until 2009, and which led 
to mathematics teaching becoming highly 
standardised. 

• In the 2010s, guidance on teaching maths was 
delivered through new Maths Hubs led locally by an 
outstanding school or college to support excellent 
maths practice.  

• From 2012, the Maths Mastery approach was 
emphasised in many UK schools. The national 
curriculum was revised in 2014, and several new 
examinations and tests were launched. A multiplication 
check was introduced for 9-year-old students. The 
mathematics National Reference Test assessed 
changes in performance standards over time. A Core 
Mathematics qualification allowed students to be 
examined in and to achieve a qualification in 
mathematics beyond GCSE but at a lower level than A 
level. There were also reforms to GCSE content and 
grading, and A level content. 

• Unlike the US, almost all these changes have been 
driven by political agendas and philosophies and, in 
particular, governmental conceptualisation of what 
mathematics education should be. Other drivers for 
reform have included mathematics associations, 
influential groups of teachers and schools, England’s 
position in the PISA league tables, and improving test 
results which have paradoxically, been interpreted as a 
sign of a decline in the rigour of assessment.  

 
Key factors emerging from the comparisons  

 
• The English national curriculum follows a spiral 

structure, whereby topics are re-visited in more detail 
over time, with the intention of deepening knowledge 
and understanding. of topics. In the US, most schools 
may offer separate topics in each year, and topics may 
not be revisited in the same way.  

• In England, the curriculum content is constructed 
around content areas and age groups and emphasises 
procedural skills rather than conceptual understanding. 
However, the mastery approach to teaching 
mathematics is changing because it seeks to develop 
the two alongside each other. In the US, mathematical 
understanding and procedural skills are increasingly 
considered to be equally important. 

• Both countries emphasise memory and calculation 
skills, with an emphasis on procedural fluency––the 
“skill in carrying out procedures flexibly, accurately, 
efficiently, and appropriately.”  

• The teacher-led mastery teaching approach which is 
prevalent in England contrasts with the NCEA inquiry-
based instruction approach which is led more by 
students. 

• Whereas teaching in the US is predominantly 
structured around textbooks and other commercial 
schemes, this is much less the case in England, where 
they comprise just one of a range of resources. 

• An exploration of calculator and computer usage in the 
US and England yields a “mixed” picture, but there 
may be a greater reliance on computers in the US 
used in the classroom in addition to online materials 
and self-made resources.  

 
 


