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Quantum: tests worth teaching to 
Status report October 2016 

 

1 Summary 
Project Quantum aims to help computing teachers check their students’ understanding, and support 

their progress, by providing free access to an online assessment system.  Distinctive features of 

Quantum (do read the white paper here) are: 

 Formative.  Quantum is focused on frequent, low-stakes, formative, diagnostic assessment 
to support learning (in contrast to high-stakes summative assessment). 

 School-led, crowd-sourced.  Teachers both use the corpus of questions on the system and 
upload questions of their own. 

 Open.  Quantum uses a free, online platform, Diagnostic Questions.  Moreover, the 
questions themselves can be re-used by other platforms; and anonymised data will be 
available to researchers. 

 Evidence-driven, research-led.  Quantum partners include two of the leading assessment 
experts in the nation, Tim Oates (Cambridge Assessment) and Robert Coe (Durham Centre 
for Evaluation and Monitoring).   The CEM contribution will be to provide quality control for 
the crowd-sourced questions, by analysing the data from thousands of students doing 
thousands of questions.  No one has ever done this before. 

 Research and reality.  The project combines two goals 

o Reality: being immediately useful to practising computing teachers.  They have a 

crying need for high-quality assessment material, and Quantum will produce this, 

quickly.  We aim to cover both primary and secondary. 

o Research: no one has tried to crowd-source assessment items, and then use data to 

evaluated and improve their quality.  If we can make this work, the results will be 

useful for all subjects in any country.  We aim to change the world! 

The initial project is generously funded by Google, Microsoft, and ARM, over two years, starting April 

2016.   The main project partners are: 

 Computing at School (CAS) 

 Durham Centre for Evaluation and Monitoring (CEM) 

 Cambridge Assessment 

 Diagnostic Questions 

This status report summarises progress over the first six months. 

2 Developing content 
To be useful to teachers, we need lots of actual content: thousands of questions that map well to 

the national curriculum programme of study. 

Work has begun well. There are just over a thousand questions already in the system: detailed 

statistics are presented below. Initial work has focussed on sourcing questions from elsewhere, and 

http://community.computingatschool.org.uk/resources/4382
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fcommunity.computingatschool.org.uk%2Ffiles%2F7256%2Foriginal.pdf&data=01%7C01%7Csimonpj%40microsoft.com%7Cbbf932b5e3824e985d4008d3ee47baf4%7C72f988bf86f141af91ab2d7cd011db47%7C1&sdata=WOye%2BSJDUY4KyN9zqET2CBsVNhoC%2BRGuSiYdUfGiQ6E%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdiagnosticquestions.com%2F&data=01%7C01%7Csimonpj%40microsoft.com%7Cbbf932b5e3824e985d4008d3ee47baf4%7C72f988bf86f141af91ab2d7cd011db47%7C1&sdata=7K%2FTisX8AU1xzDj6L8oPshEFnlsrtkT78MBCddjpdWU%3D&reserved=0
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many of these third party questions are now in the system, with others being made available very 

shortly.  

We’ve engaged effectively with CAS’s membership. A series of workshops were held in the summer 

term, exploring the constructs of computing at school level and gaining experience in writing 

questions. A number of forum threads on the CAS Community site reference Quantum, generally 

very positively, and the project is mentioned in #caschat Twitter conversations. We hosted a 

#caschat live via Google Hangouts on Air in July, exploring both question design and use of DQ’s 

platform.  

We plan to maintain community involvement through regular updates on the projects. We aim to 

encourage members to use the questions, to use or curate quizzes drawing together Quantum 

questions, and to encourage members to write questions of their own, deliberately setting the 

quality threshold low in Quantum’s spirit of crowd-sourcing. We aim to engage CAS members further 

through face to face activities, beginning with a CAS Hub meeting in Cambridge in mid-October. 

2.1 Quantum Workshops   
Through the summer 2016 period, we held five workshops for teachers and educationalists, two in 

the South of England and three in the North. They were extremely well-attended, involving over 150 

teachers. They met their objectives of producing a large amount of test material for Computing 

Science, and creating a large network of engaged teachers, who are continuing to submit 

assessment materials via the DQ system. 

All workshops were supported by staff from CEM Durham, DQ, and Cambridge Assessment. The first 

segment of each workshop took teachers through the fundamentals of assessment item (question) 

creation, the approach to producing focussed items, submission processes, and the means of using 

the assessment in teaching and learning. The second part encouraged participants to create new 

items, using the principles they had been given. They approached this with enthusiasm and energy, 

and an impressive number of items was created, with a stream of items coming into DQ in the weeks 

following the workshops.  

The sessions demonstrated that teachers are eminently capable of producing rich, engaging, high 

quality assessment items, in line with the original assumption of the project - that crowd sourced 

items could readily be created, and curated into on-line provision. In addition, the workshops not 

only validated the approach, but both produced the first large flow of items into on-line provision of 

assessment and started the process of creating professional network of teachers engaged in active 

production of assessment items.  

2.2 Authors 
As of 13-09-16, the system statistics report sixty-seven distinct authors.  These are both teachers and 

pupils.  There are six authors representing organisations (OCR, TLM) or donated questions (Bebras). 

This table shows that there are a small core of eleven authors who each have contributed between 

eleven and eighty questions.  Those authors contributing more than one-hundred questions are 

organisations. 

Number of questions Number of authors 

5 or fewer 46 
6 to 10 6 
11 to 20 3 
21 to 40 6 
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41 to 80 2 
81 to 100 0 
100+ 4 

 

Of the eleven core authors, shown above, with eleven to eighty questions each, three belong to the 

active Project Quantum group. 

2.3 Engagement 
The number of days between the first question upload and the last question upload was calculated 

to use as a proxy to quantify the level of author engagement: 7 authors had engagement days of 5 or 

more.  One of those was an institutional contributor. Four were members of the set of core authors 

indicated above. Two of the authors contributed fewer than 10 questions each, but visited over a 

longer period of time.   

2.4 Questions 
As of 13-09-16, system statistics indicate the total number of questions to be 1125.  The highest level 

of the tagging taxonomy are represented by CS, IT, and DL.  The distribution of questions is shown 

here. 

Taxonomy level Number of questions 

CS – Foundations  824 
IT – Applications  212 
DL – Implications  66 

 

The totals indicate that there is a shortfall of twenty-three questions, probably because some 

questions have only been categorized as computing.   

The most popular categories at the next level of the taxonomy are shown here. 

Taxonomy level Number of questions 

CS – Foundations / System 533 
CS – Foundations / Programming 289 
IT – Applications / Data handling 272 

 

The least used categories of questions (at the lowest level of the tree) are shown here. 

Taxonomy level Number of 
questions 

CS – Foundations / Computational Thinking / Abstraction 8 
IT – Applications / Modelling 4 
CS – Foundations / Computational Thinking / Evaluation 2 
CS – Foundations / Computational Thinking / Decomposition 2 

DL – Implications / Opportunity / Collaboration 2 
CS – Foundations / Computational Thinking / Generalisation 1 

 

2.5 Usability 
There are a number of usability issues to be discussed with Diagnostic Questions, including:  
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 Providing a mechanism for authors to provide feedback on correct and incorrect responses 

 Finer grained question tagging 

 Export of questions in standard formats 

 Mechanism for reviewers (including teachers) to provide feedback to authors 

 Mechanism for indicating the licence terms of particular questions. 

3 The Diagnostic Questions platform 
The Diagnostic Questions platform is offered for free to teachers.  The original platform was focused 

on mathematics, and it contains a corpus of over 20,000 maths questions.  Quantum is working in 

partnership with DQ to develop the platform in a number of ways, with a particular focus on 

 Supporting crowd-sourcing well.   DQ has always allowed teachers to upload questions of 

their own, but with Quantum we are crowd-sourcing the feedback cycle, in which other 

teachers can act as critical friends to help improve questions. 

 Providing anonymised access to DQ data.  This is a crucial aspect of Quantum, because we 

will use this data, via sophisticated analysis at CEM, to drive the quality cycle. 

3.1 Quality Assurance Processes 
 Created a system for manually anonymising data and sending it to CEM to enable research 

into quality assurance of crowd sourced items 

 Worked with database engineers at CEM to develop an online system for accessing the 

anonymised data. 

3.2 Framework for Computing Curriculum 
 Developed reports (for Cynthia and Miles) to assess and report curriculum coverage (to 

identify gaps and surfeits) 

3.3 Author Interface  
 The creation of items has been redesigned to make it easier to use. (We have upgraded 

support for the batch upload of items, either as images or as pure text with explanations. 

This is only available to moderators at the moment. 

 The creation of assessments has been redesigned to make it easier to use. (We still need to 

implement the new design.)  

 Assessments can be marked as private.  

3.4 Engagement of Authors and Assessors 
 Added a commenting system which allows any proven teacher to comment on an item. 

Moderators can filter the comments from proven teachers. 

 Developed an editable Scheme of Work which enables teachers to adopt, modify and assign 

whole schemes of work. 

3.5 Assessment Delivery Interface  
 We have created a mobile application for students to increase engagement. We plan to 

release this on 10th October 2016 on Android and iOS. 

3.6 Reporting 
 Developed new reports for students that gives diagnostic and formative information. 
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 Developed reports for teachers (assessors) that gives diagnostic and formative information 

and progress and overall performance.  

3.7 Seeding computer science content 
 Update the taxonomy on the site to Mile’s new taxonomy and retagged all existing 

questions. 

 Batch uploaded 100s of questions from publishers. 

3.8 Integration and Permissions 
 Every item can be downloaded (as an image) or embedded in another site (using an iframe 

technique similar to YouTube).  

4 Data analysis and modelling (CEM) 
In the early phases of the project much of our time was spent gaining a general overview of user 

activity and developing an understanding of what it may be possible to achieve using the 

information contained in the DQ database.  As the project has progressed, we have looked more 

closely at ways of enhancing the existing feedback provided to users and have been able to carry out 

an analysis of how students’ responses vary according to their estimated ability.  This analysis may 

also prove useful in identifying misconceptions. 

Initially there were a few technical and practical barriers, several of which were overcome at a 

recent ‘hackathon’ hosted by CEM, also in attendance was Simon Woodhead of DQ. This was a good 

opportunity for Simon to work with many of CEM’s technical team to develop solutions and ideas for 

future work.  More staff from CEM have recently joined the project team and have already helped in 

moving our work on. 

In the remaining period of the project, the focus of CEM’s contribution is to be on improving 

feedback to authors relating to the items they have submitted to DQ. It is envisaged that by the end 

of the project we will be able to provide users with benchmarking information, accessible metrics 

and constructive guidance on improving the quality of their items, such as the effectiveness of item 

distractors, so that they may further improve their contributions. 

5 Context and partners 
Quantum directly implements one of the main recommendations of the UK Macintosh Report.  

Isaac Physics is a sister project offering an online item bank for Physics questions.  There are lots of 

differences (Isaac focused on A level; it starts from existing Physics exam questions; it is not crowd-

sourced).   There is some recent media interest around these questions, including 

 Isaac Physics project makes awards shortlist 

 Want a real challenge? Try 100-year-old exam papers (TES) 

 But A level students want harder questions! (Daily Mail; read the sidebar) 

 

 

  

https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.gov.uk%2Fgovernment%2Fpublications%2Fcommission-on-assessment-without-levels-final-report&data=01%7C01%7Csimonpj%40microsoft.com%7Cbbf932b5e3824e985d4008d3ee47baf4%7C72f988bf86f141af91ab2d7cd011db47%7C1&sdata=V%2BohOGLRnGfWEYF%2Fq8LAPxBQOiUSvnYBdQ4JLFNPpK4%3D&reserved=0
https://isaacphysics.org/
http://www.cam.ac.uk/for-staff/news/isaac-physics-project-makes-awards-shortlist
•%09https:/www.tes.com/news/tes-magazine/tes-magazine/want-a-real-challenge-try-100-year-old-exam-papers
http://www.dailymail.co.uk/news/article-3613616/Pupils-aged-11-hit-GCSE-level-questions-new-SATs-experts-warn-tripwires.html

