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A bit of background

● Teacher trainer with CS background

● 2 years using the NPD

● KS4 & KS5 analysis on computing education in England

● Using R



Problems with research (in general)



A lack of shared definitions

5000m? 5500m? Curvature of the earth? High tide?

Working class students

https://www.doogal.co.uk/

http://www.southendtimeline.com/crowstone.htm



Can I easily repeat / build on this research?

https://educationdatalab.org.uk/2016/02/which-are-the-most-difficult-subjects-at-gcse/

http://onlinelibrary.wiley.com/doi/10.1002/berj.3288/full



Coding errors and research

In 2006, the team realized that a computer program supplied by 
another lab had flipped a minus sign, which in turn reversed two 
columns of input data, causing protein crystal structures that 
the group had derived to be inverted. Chang says that the other lab 
provided the code with the best intentions, and "you just trust the 
code to do the right job". His group was forced to retract five papers 
published in Science, the Journal of Molecular Biology and Proceedings 
of the National Academy of Sciences, and now triple checks everything, 
he says.

http://www.nature.com/news/2010/101013/full/467775a.html



A few problems with the NPD



Non-normalised database tables

2001/02 - Pupil matching reference - Anonymous.

2001/02 - Gender.

2001/02 - Age of pupil at start of the academic year 

(in full years).

2001/02 - School's Unique Reference Number

2010/11 - Converter Academy: URN

2010/11 - Converter Academy: open date

KS4_PupilMatchingRefAnonymous

KS4_GENDER

KS4_AGE_START

KS4_URN

KS4_URN_AC

KS4_OPEN_ACKS4_OPEN_AC

KS4_URN_AC

KS4_URN

KS4_AGE_START

KS4_GENDER

1151 different fields

~700 in my 2015 snapshot
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Missing values

Even though the KS4 students are the same students at KS5 a lot of their 

demographic data falls away:

>> healthOfField(Students_GCSE_12, “EthMaj”)

>> 0.1012753

>> healthOfField(Students_Alevel_14_RAW, “EthMaj”)

>> 0.5169083

>> healthOfField(Students_Alevel_14_matched, “EthMaj”)

>> 0.1900806



Inconsistent naming

>> EthnicGroupMajor_SPR12

>> EthnicGroupMajor_SPR13

>> EthnicGroupMajor_SPR14

>> EthnicGroupMajor_SPRnn

Leading to difficulties in:

● Importing data into your model

● Year on year analysis

I’m sure you have your own pet hates....



A few problems with NPD analysis
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Around 80% of our time is spent 

cleaning and preparing data

Dasu, T., & Johnson, T. (2003). Exploratory data mining and data cleaning (Vol. 479). John Wiley & Sons.

Field 

filters



A solution



TRACER codebase on Github

"given enough eyeballs, all bugs are shallow"

“Happy families are all alike; every unhappy family is unhappy in its own way.” 

"Tidy datasets are all alike, but every messy dataset is messy in its own way." 

● Free

● Open source

● Multi purpose shared code base for analysis

Raymond, E. (1999). The cathedral and the bazaar. Philosophy & Technology, 12(3), 23.

Tolstoy, L.  Anna Karenina

Wickham, H., & Grolemund, G. (2016). R for data science.





Separation of data preparation and analysis

TRACER

codebase

Your report.rmd



What to do now

Look at: https://github.com/plukethep/TRACER

● Be critical but constructive

● Suggest and make changes

Publish the code behind your reports, share your own code bases, it doesn’t have 

to be R...

https://www.nature.com/news/2010/101013/full/467753a.html

https://github.com/plukethep/TRACER

