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Adrian Smith’s Post-14 Maths Inquiry

RSSCSE-QCA Project 
Statistics and Handling data

recommendation 4.4:
“(i) …restore more time to the mathematics 
curriculum …and (ii) [recognise] the key 
importance of Statistics and Data Handling as a 
topic in its own right and the desirability of its 
integration with other subject areas .”

Review the S&HD content of GCSE Mathematics. 

Determine: 

• what should remain core 

• what may be beneficially seeded through other 

subjects

recommendation 4.4:
“(i) …restore more time to the mathematics 
curriculum …and (ii) [recognise] the key 
importance of Statistics and Data Handling as a 
topic in its own right and the desirability of its 
integration with other subject areas .”



RSSCSE commissioned to do the review
(Apr 05 – Dec 06)

Stage 1 (Apr – Dec 05) 
– National survey of schools
– 5 recommendations made



Recommendation 1 - The Curriculum

• Stats and handling data should remain in maths
but be seeded through real world examples



Recommendation 2 - Assessment

• New ways of assessing the coursework should 
be trialled.  Namely, methods which are time 
constrained



Recommendation 4 – Teaching Materials

• A range of teaching resources should be 
developed which teach S&HD through the 
problem solving approach



Recommendation 5 - Trialling

• Materials developed and trialled through this 
project were focused on areas of concern 
arising out of the survey



Further output of the RSSCSE-QCA Project

• Stage 2 (Jan – Dec 06)
– Designing and trialling materials which teach 

S&HD through problem solving (recs 4&5)

– After the design and trialling of resources, in 
December 2006 the RSSSCSE made six 
further recommendations to the QCA…



Recommendation 6 – Future Strategy for 
Teaching and Learning Statistics

• The QCA should promote the teaching and 
learning of statistics through the PSA
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Recommendation 10 – Assessment

• The assessment of the PSA should be based on 
further trials and development of the 
assessment from this project



Summary of stage 2

• 8 problems and supporting materials 
(www.rsscse.org.uk/qca)

• Developed a regime for assessing the problem-
solving cycle as a whole

• We may have produced a way of assessing that 
part of the curriculum previously tested through 
the handling data project 



Key final recommendations (Dec 2006)

• The QCA should promote the teaching and 
learning of statistics through a problem solving 
approach which involves

• Portfolio of teaching and learning resources

• Professional development for teachers

• Development of assessment

• Dissemination



Assessment features

• Use of the materials for formative assessment 
– questions asked within the discussion and in 

the pupil worksheets can help assess the 
pupils’ understanding and progress

• Summative assessment
– coursework no longer part of mathematics 

assessment in England
• Need to assess understanding of, and skills in 

using, the psa itself!



The statistical problem solving approach

• Plan
– Specify the problem and plan

• Collect
– Collect data from a variety of sources

• Process
– Process and represent the data

• Discuss
– Interpret and discuss the results



The Learning Theory

• Anderson and Krathwohl (2001) revised Bloom’s 
Taxonomy, with stages:
– Understanding
– Applying 
– Analysing
– Evaluating
– creating

• Initial thoughts were that there would be a 
natural progression through these as the psa
evolves



• However, a mapping from the PSA onto the 
categories of the revised taxonomy revealed 
that each stage of the psa uses at lease four 
levels of the Taxonomy

• The psa clearly provides an ‘active learning tool’
(Tanner, 2007, JRSS Series A)

• However…
– “My experience with teachers suggests that 

they all ignore the ‘Marxist-Leninist’ ‘handling 
data cycle’ - which seems to be a very recent 
English invention, which is blatantly 
contradicted by the way coursework is now 
structured.”



Anderson – Krathwohl Taxonomy

Cognitive dimension 
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The Revised Taxonomy and the PSA

Example: Analyze and Procedural knowledge

• To prepare a plan for organising and recording 
the data

• To determine an appropriate source(s) for the 
data 

• To be able to design data collection sheets 
appropriate to the variable type 

• To be able to organise data into appropriate 
tables/summary 



Decisions about the assessment

• Use Taxonomy ‘matrix’ as basis for ????
• Students placed in role of advisors

– Tanner (2007) paper on role play
• Students asked to criticize/comment on psa as 

used by (fictional) peers
• Assessment time constrained
• Core problem(s) should have a familiar context (to 

young people) to stimulate interest
• Assessment should be online

– Large data sets can be used
• Assessment should be accessible as possible

– Audio commentary and zooming could be used



Example assessment 



Getting the Best deal (for a mobile phone)
-The assessment context

• The overall scenario concerns the purchase of a mobile phone
– Three sections of assessment, A, B and C

• Section A
– Assesses the students understanding of the approach in a 

holistic way
• Section B

– Involves a critique of the approach used by an imaginary 
student called Ayesha who has used the PSA to investigate 
her mobile phone use.

• Section C
– Follows an investigation by another imaginary student, 

Andy, who compares two different ‘deals’



Section A – drag and drop



Section B critique a student’s approach 
to solving the problem

• The students to be assessed are presented with a 
context, a student has used the PSA to try to investigate 
what mobile phone contract would give her the best 
value for money.

• The candidates are presented with ten statements that 
comprise the write up of the investigation

• The questions of this section refer to these statements



Section B – the context



Section B – drag and drop



Section B – other questions

• The remainder of this section consists of eight screens
• There are two screens, with questions, for each stage of 

the PSA
• The questions are about what the fictitious student did
• The questions involve comments, opinions and at times 

calculations



Section B – a Process stage screen



Section B – a Discuss stage screen



Section C – the context

• The students are introduced to a new fictitious student 
who has a different problem.

• They are invited to help him



Section C – the questions

• Plan
– Two screens

• Collect
– One screen

• Process
– Nine screens including a calculator

• Discuss 
– Two screens

• Plan 
– A final screen of question returns the student to the 

plan stage in the light of what has been seen

Is this slide important?



Section C – a Process screen



Section C – a Discuss screen



Section C – return to the Plan stage



What happened

• Trialled with two y8 and one y9 group 
• Student responses stored in a database
• Marking scheme adapted from the approach used by 

Mathematics in Education and Industry (MEI)
• Five domains: 

– Holistic view of the PSA;
– The Plan stage;
– The Collect stage
– The Process stage
– The Discuss stage

• Each question scores 1 (correct), 2 (partially correct) or 0 
(incorrect)



The Assessment marking

Assessment sheet for Getting the Best Deal 
Domain Mark Question Description Comment Mark 
Holistic 
view 

0, 1,  2 
0, 1,  2 
 
0, 1,  2 

A D&D 
A1 
 
B D&D 

Places descriptions in correct 
locations. 
Clear statement of what cycle means 
and why it is important. 
Places statements into correct stages 
of the cycle. 

  

Ayesha      
Plan 0, 1,  2 

 
0, 1,  2 
 
0, 1,  2 

B1 & B2 
 
B3 
 
B4 

Gives a clear justification for choice 
of response to B1 
Correctly identifies the statement that 
is the problem to be solved. 
Gives a clear description of an 
alternative method that could be used 
to choose a day at random. 

  

 



The results – overall performance

• The full range of marks was used
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The results – by domain

• A wide range of marks observed for each domain
• Poor average performance overall in the ‘Process’

and ‘Discuss’ domains 

Domain  N Minimum Q1 Median Q3 Maximum 
Holistic  55 0.00 50.00 50.00 83.33 100.00 

Plan  56 0.00 27.27 45.45 59.09 90.91 

Collect  54 25.00 50.00 68.75 87.50 100.00 

Process  55 3.85 11.54 19.23 46.15 88.46 

Discuss  54 0.00 12.50 21.43 42.86 71.43 



The results – by age of student
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• C is year nine group, D and P are year 8
• All groups have grasped the idea of the PSA (holistic 

domain) and performance is similar for the collect domain
• Younger students do less well in other domains



Analysis of different effects

ANOVA
• Two way: class and domain
• Both main effects and interactions were significant 

(p < 0.002)
• Clear evidence of better overall performance by older 

students

Effect plots show:
• Poorest overall performance in Process and Discuss 

domains
• Best overall performance by older students



ANOVA – main effects
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ANOVA – interactions 
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Conclusions 

• Assessment was well received 
• Assessment did assess the PSA as intended
• There is evidence of age related performance
• BUT all students seemed to embrace the holistic view
• Need for an in depth study



THE LAST SLIDE

The End
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