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Outline 

• CEM 

• Levels, the good and the bad 

• Defining the current situation 

• How are people responding to the situation 

• What might a post-levels landscape look like 



• The largest educational research unit in a UK 
university 

• 1.2 million assessments are taken each year 

• More than 50% of UK secondary schools use one or 
more CEM system 

• CEM systems used in over 70 countries 

• Largest provider of computerised adaptive tests 
outside US 

CEM 



CEM 

Assessment 
development 

Evaluation 
Educational 
research 



Assessment development 

• Computer-adaptive assessment  
• Measurement that takes account of question 

difficulty not just pupil ability 
• Ages 3 – 19+ 
• Range of uses 
• Reporting, interpretation, next steps 
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Educational research 
• Standards over time 
• ADHD 
• Baseline assessment 
• GCSE subject difficulty 
• Predictive validity of assessments 
• International comparative studies 
• Teaching and Learning Toolkit 
• Inspection systems 
• Attainment and poverty 



Evaluation 

• Peer tutoring 
• Reading schemes 
• Breakfast clubs 
• Shared maths 
• Movement and physical activity 

• Dyslexia interventions 



How levels began … 

“The scaling system should be directly related to the 
development of pupils' competences as described by 
the attainment targets of the national curriculum. … 
We shall use the word level to define one of a 
sequence of points on a scale to be used in describing 
the progress of attainment in the profile 
component.” 

DES/WO (1988) National Curriculum Task 
Group on Assessment and Testing—a report  

 



Levels  

• Give comparisons against national averages rather 
than old style class rankings 

• Description of what learning comes next 

• Shared framework 

• Common language 

– For communicating with other teachers, parents 

– Linking to resources 



“As part of our reforms to the national 
curriculum, the current system of ‘levels’ used 
to report children’s attainment and progress will 
be removed.  It will not be replaced.” 

2013,  Michael Gove,  

NCTL Conference Seizing Success 

 
www.education.gov.uk/schools/teachingandlearning/curriculum/nationalcurriculum2
014/a00225864/assessing-without-levels 

 



Levels 

• Focus is often on which level and how quickly pupils 
can progress through levels 

• Labelling 

• Not all levels 4s are school ready 

• Level 3 is a great achievement for some 

• Fundamental issues with internal assessment that 
relies on unstandardised descriptors 

 



Five myths about the old national 
curriculum levels 

http://michaelt1979.wordpress.com/ 



Five myths about the old national 
curriculum levels 

Myth 1: The government set out the assessment 
programme for schools 

Myth 2. Parents understand them 

Myth 3. They aid transition 

Myth 4. They helped measure progress 

Myth 5. They can be adapted for the new curriculum 

 



It’s a validity question … 

• Validity of assigning levels is low 

http://thewingtoheaven.wordpress.com/ 



Which level? 

1. English - Pupils begin to show confidence in talking 
and listening, particularly where the topics interest 
them.  

2. Maths - Pupils critically examine the strategies 
adopted when investigating within mathematics 
itself or when using mathematics to analyse tasks. 



Which level? 

1. Pupils understand why some texts are particularly 
valued and influential.  

2. In maths, pupils check their working and results, 
considering whether these are sensible.  



http://michaelt1979.wordpress.com/ 



Handwriting style is fluent, joined and legible 



Simple and complex sentences are organised into 
paragraphs 



Full stops, capital letters and question marks are used 
correctly, and pupils are beginning to use punctuation 
within the sentence 



Paragraphs are well constructed and linked in order to 
clarify the organisation of the writing as a whole. 



Levels – a policy concern 

• In a healthy environment, a well thought out level-
type system could work 

• “The problem is about an accountability regime that 
encourages primary schools to ensure pupils score a 
level 4, however insecurely, …” (Chris Husbands, IoE) 

• Concern is with absolute attainment, not progress 



Identifying the issue 

• We need solid and informative assessment to 
support learning in central concepts 

• The rich and detailed questioning, probing and 
support that is needed to achieve quality assessment 
takes a lot of time and skill 



How are people tackling this issue? 

• Sticking with the old system 

• Trying something new 

– National College for Teaching and Leadership 

– Assessment Innovation Fund 

• Panic 



National College 



National College 

• Small scale research project involving 34 primary, 
secondary and special schools 

• Tasked with exploring alternative approaches to 
assessment beyond levels 

• Useful examples  

• Key finding is about need for educational 
professionals to have a good understanding of 
assessment 



Recommendations  

• A culture shift regarding the nature, range and 
purposes of assessment 

• Conferences and seminars to develop assessment 
expertise 

• Development of professional knowledge about 
emerging, effective assessment practices 



Assessment 
Innovation Fund 



Learning Ladders 

Hiltingbury Junior School (2014) 
©Learning Ladders Education 
Limited 
www.hiltingbury-

jun.hants.sch.uk/learning-ladders/ 



Mastery Pathways 

Trinity Academy Halifax (2014) 
www.trinityacademyhalifax.org 



http://www.huntingenglish.com/ 



Huntington 

• “The national one-size-fits-all approach invariably 
doesn’t work.” 

• Spreading assessment criteria thinly to cover every 
eventuality means assessment levels are generic and 
vague to the point of being ineffective 



Huntington 

• Redefining the KS3 English curriculum 

• Rooted in ‘big ideas’ of English literature 

• Starting with identifying threshold concepts 

• “Don’t assess everything that moves, just the key 
concepts”                                                        (Tim Oates) 



Redefining curriculum and assessment 

Begin with the students What tools does the ‘ideal’ English student at this school 
possess? 

Move to the big ideas What are the key threshold concepts in our subject 
discipline they must master for success 

Decide what concepts matter 
most and drop any extraneous 
content 

What do we need to drop and what is essential that we 
deepen? 

Make the outcomes match the 
‘threshold concepts’ 

What outcomes will best ensure that students learnt the 
subject knowledge and threshold concepts most deeply 

Spend time refining the criteria of 
each outcome 

What refined assessment criteria will best focus students on 
the essential knowledge and skills of the subject area? 

Design a formative assessment 
model to communicate effectively 

How best do we communicate progress to students, to 
parents and to wider accountability systems? 



What might an effective and manageable 
assessment framework look like?  



Key elements 
• Good understanding of what it is the pupils need to 

know 

• Good techniques for checking that they know it 

• A hypothesis as a starting point 

• A sense check along the way 

• A recording system and communication structure 

• Continuing engagement and discussion about 
assessment 



Key elements 
• Good understanding of what it is the pupils need to 

know 

• Good techniques for checking that they know it 

• A hypothesis as a starting point 

• A sense check along the way 

• A recording system and communication structure 

• Continuing engagement and discussion about 
assessment 

 

Objective, 
standardised 
assessment 



To ensure a fair 
assessment you must 
all get the same test. 
You all have to climb 

that tree. 



1. Define threshold concepts  

2. Develop toolkit of techniques to gauge 
deep understanding 

3. Introduce external baseline and 
benchmarking assessment in core subject 
areas 

4. Establish light-touch but meaningful 
record-keeping 

5. Implement effective and 
understandable communication strategy 

Introducing 
a system 



Observation 

• How do you know that deep learning is happening? 



Observation 

• You might project your own ideas 

• … and you might be wrong 

• Focus on observables 

• What techniques are being used? 

• Starter for 10 … 



Hexagons 

“The Secret Literacy” 
David Didau 



• Tessellate the hexagons 

• Put them in order 

• Move them around, what changes? 

• What is happening at the edges and nodes? 

 



Make it stick 

“Make it stick. The Science of 
Successful Learning” 
Peter Brown, Hendry Roediger, 
Mark McDaniel 



Changing your practice 

• Massed practice - most people believe that learning 
is better when you practice-practice-practice 

• Spaced practice - come back to the subject 

• Interleaved practice – mix the concept up with other 
concepts 



http://cnewmanblog.wordpress.com/ 



• Interleaved practice: implementing a schedule of practice that mixes different kinds 
of problems, or a schedule of study mixes different kinds of material, within a single 
session 

• Elaborative interrogation: generating an explanation for why an explicitly stated fact 
or concept is true 

• Practice testing : self-testing or taking practice tests on to be learned material 
• Distributed practice: implementing a schedule of practice that spreads out study 

activities over time 
• Self-explanation: explaining how new information is related to known information, 

or explaining steps taken during problem solving 
• Rereading: restudying text material again after an initial reading 
• Highlighting and underlining: marking potentially important portions of to be 

learned materials while reading 
• Summarization: writing summaries (of various lengths) of-to-be learned texts 
• Keyword mnemonic: using keywords and mental imagery to associate verbal 

materials 
• Imagery for text: attempting to form mental images of text materials while reading 

or listening 



Technique Extent and conditions of effectiveness 

Practice testing Very effective under a wide array of situations 

Distributed practice Very effective under a wide array of situations 
 

Interleaved practice Promising for maths and concept learning but needs more research 

Elaborative interrogation Promising, but needs more research 

Self-explanation Promising, but needs more research 

Rereading Distributed rereading can be helpful but time could be better spent 
on using another strategy 

Highlighting and underlining Not particularly helpful, but can be used as a first step toward 
further study 

Summarisation Helpful only with training on how to summarise 

Keyword mnemonic Somewhat helpful for learning languages but benefits are short-
lived 

Imagery for text Benefits limited to imagery-friendly text, and needs more research 



Taken from ‘Strengthening the Student Toolbox 
– Study Strategies to Boost Learning’ by John 
Dunlowsky. http://www.aft.org/pdfs/american
educator/fall2013/Dunlosky.pdf 

http://www.aft.org/pdfs/americaneducator/fall2013/Dunlosky.pdf
http://www.aft.org/pdfs/americaneducator/fall2013/Dunlosky.pdf
http://www.aft.org/pdfs/americaneducator/fall2013/Dunlosky.pdf


http://www.huntingenglish.com/2013/06/25/question-time-and-asking-why/ 



Asking why 
• Knowing what the students know, and what they 

don’t know, and what they think they know but 
don’t, is crucial for a teacher in accurately identifying 
what students are learning and understanding 

• In fact, it takes six to seven hours for a typical 
student to ask a single question in class (Graesser 
and Person, 1994) 

http://www.gwern.net/docs/1994-graesser.pdf
http://www.gwern.net/docs/1994-graesser.pdf
http://www.gwern.net/docs/1994-graesser.pdf


Top ten questioning strategies 

1. Questions as learning objectives – take the learning 
objective and turn it into a big question at the start of 
a lesson 

2. If this is the answer, what is the question – simple 
technique from ‘Mock the Week’ 

3. Thunks – using simple little questions to generate 
higher order thinking. (If I ask if I can steal your pen 
and you say yes, is that stealing?) 

 



4. Just one more question – students encouraged to 
generate a range of quality questions. As topic 
advances, students encouraged to add one more 
question 

5. Socratic questions – six steps of Socratic questioning  

6. Pose-pause-pounce-bounce – the pause is crucial and 
backed by good research 
http://www.youtube.com/watch?v=029fSeOaGio  

7. Hinge point questions – swift diagnosis of student 
progress that can be deepened with a ‘why’ 

 

http://www.youtube.com/watch?v=029fSeOaGio
http://www.youtube.com/watch?v=029fSeOaGio


8. Question continuum – begins with students devising 
questions then ordering them by the amount of new 
thinking they are likely to generate. Students and 
teachers collaborate on identifying the best 9 
questions 

9. Questioning monitor – involves students in evaluation 
and reflection of the questioning process. Track and 
monitor frequency of teacher and student questions. 

10. The question wall – asking students to commit their 
questions to post-it notes and put them on the wall – 
perhaps divide into closed and open questions. 

 



And a few more from Mike Gershon 

1. Avoid questions that require a single, direct answer, 
such as: "What is the capital of Mongolia?"  

2. Use questions that invite pupils to talk about what 
they think, such as: "What do you know about 
Mongolia?" This elicits information in a broader way 
and the stakes are much lower. This becomes about 
pupils sharing their thoughts with the teacher and 
the class. 

 



3. Put pupils in pairs and ask them to talk to their partner first. 
This alleviates the social awkwardness of being the first to 
speak and the numerical imbalance between teacher and 
pupils.  

4. Give time to think. Ask a question, then wait, allowing pupils 
time to analyse the question and consider their answer. 
Count slowly and silently to 10. 

5. Encourage pupils to write something down. This helps free 
up space in their short-term memory, allowing them to 
explore the issue in more depth. Also, it means they will 
have something in front of them that they can reflect on. 

http://www.tes.co.uk/article.aspx?storycode=6316213 



External objective benchmarking 

• CEM systems 

• GL assessment PIE and PIM 

• Valuable  

– because of their low-stakes nature 

– national norms 

– getting a lot of information fast 

– supporting and informing teacher judgement 

 



Establish light-touch but meaningful 
record-keeping 

• Needs to be fluid  to reflect the jagged trajectory of 
children’s understanding 

• Way points and horizons 

• Baseline 

• Rough grained --------------- fine grained 



SOLO (Structure of observed learning outcomes) 

• SOLO 
taxonomy http://www.learningandteaching.info/lear
ning/solo.htm#ixzz3Eu4RljAl  

• Describes increasing complexity of a student’s 
understanding of a subject through five stages 

• Across any subject area 

http://www.learningandteaching.info/learning/solo.htm#ixzz3Eu4RljAl
http://www.learningandteaching.info/learning/solo.htm#ixzz3Eu4RljAl
http://www.learningandteaching.info/learning/solo.htm#ixzz3Eu4RljAl
http://www.learningandteaching.info/learning/solo.htm#ixzz3Eu4RljAl


1 Pre-structural: here 
students are simply 
acquiring bits of 
unconnected information, 
which have no organisation 
and make no sense. 
 

What do 
you know 

about 
Tennis? 

 
Err….. 

What?? 



2 Unistructural: simple and 
obvious connections are 
made, but their significance is 
not grasped. 

What do 
you know 

about 
Tennis? 

Err….. 
You 

need a 
racket 



3 Multistructural: a 
number of connections 
may be made, but the 
meta-connections 
between them are missed, 
as is their significance for 
the whole. 

What do 
you know 

about 
Tennis? 

It’s a game 
played between 

two people 
where you hit a 
ball over a net, 

keeping it within 
certain 

boundaries 



4 Relational level: the student 
is now able to appreciate the 
significance of the parts in 
relation to the whole. 

What 
do you 
know 
about 

Tennis? 

It’s a game of skill played 
between two people. The 

idea is to out manoeuvre your 
opponent by hitting the ball 
over the net in such a way as 

to force them to make a 
mistake. Whether it is their 
failure to return the shot or 

they miss the ball. 



5 At the extended 
abstract level, the student is 
making connections not only 
within the given subject area, 
but also beyond it, able to 
generalise and transfer the 
principles and ideas underlying 
the specific instance. 

What 
do you 
know 
about 

Tennis? 

It’s a game of skill played 
between two people. The idea 

is to out manoeuvre your 
opponent by hitting the ball 
over the net in such a way as 

to force them to make a 
mistake. Whether it is their 
failure to return the shot or 

they miss the ball. 

If you knew each 
players skill level 
with regard to 

putting spin on the 
ball, accuracy and 

speed of their 
serve, you could 

predict the 
outcome of each 

match 



SOLO 

• Borrowed from 
http://keycompetencies.tki.org.nz/content/do
wnload/675/4839/file/SOLO%20explained%2
0ppt.ppt  

• Useful for questioning, gauging threshold 
concepts 

• And monitoring 

http://keycompetencies.tki.org.nz/content/download/675/4839/file/SOLO explained ppt.ppt
http://keycompetencies.tki.org.nz/content/download/675/4839/file/SOLO explained ppt.ppt
http://keycompetencies.tki.org.nz/content/download/675/4839/file/SOLO explained ppt.ppt
http://keycompetencies.tki.org.nz/content/download/675/4839/file/SOLO explained ppt.ppt


 Prestructural Unistructural Multistructural Relational Extended Abstract 

Children don’t have any real 
knowledge or understanding of the 
topic being studied. 

Information makes sense, but children 
have limited knowledge. 

Children have a range of information, 
but meta connections between the 
information and learning are not 
made. 

The children see the significance of 
how various learning and knowledge 
relate to one another. Children are 
able to link together and explain 
several ideas around a related topic. 

Children can make connections 
beyond the scope of the problem or 
question. They generalise or transfer 
learning into a new situation. They 
can also link learning to other bigger 
ideas and concepts. 

extending and applying the grammatical 
knowledge set out in English appendix 2 to the 
key stage 1 and 2 programmes of study to 
analyse more challenging texts 

      

studying the effectiveness and impact of the 
grammatical features of the texts they read       

drawing on new vocabulary and grammatical 
constructions from their reading and listening, 
and using these consciously in their writing 
and speech to achieve particular effects 

      

knowing and understanding the differences 
between spoken and written language, 
including differences associated with formal 
and informal registers, and between Standard 
English and other varieties of English 

      

using Standard English confidently in their own 
writing and speech       

discussing reading, writing and spoken 
language with precise and confident use of 
linguistic and literary terminology* 
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Winding up 

• Teachers are good at assessment 

• More confidence is needed 

• Life without levels won’t be all that bad 



katharine.bailey@cem.dur.ac.uk 
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