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Background 
 

The British Library (BL), National Archives (NA), and Birkbeck, University of London (BBK) 
developed a collaboration with funds provided by the OfS, through the Institute of Coding 
initiative (IoC).  The objective was to develop a short PGCert course for Information 
Professionals with the aim of providing the knowledge base required to upskill their workforce to 
manage their computational requirements for the delivery of digital resources to the UK digital 
economy. This was part of an initiative, funded through the Institute of Coding (IoC) Future 
Project. 

Data intensive institutions, like the British Library (BL) and National Archives (NA), are faced 
with a widening digital skills gap due to the fast pace development of new technologies, 
resulting in many employees taking on increased responsibility for the design and delivery of 
complex digital projects without the required skills in computational thinking to support them. 
From advising on the building of new digital systems and services, supporting collaborative, 
computational and data-driven research using digital collections and data, or deploying simple 
scripts to make everyday tasks easier, today’s cultural heritage professionals require access to 
appropriate training that will ensure they can navigate this new data-driven landscape 
confidently. Institutions such as the BL, and other cultural heritage institutions, provide an ideal 
case study to design and trial a programme aimed at upskilling currently in-post and future 
cultural heritage professionals.  

Looking at the sector as a whole, a large percentage of library employees who are tasked with 
navigating this digital landscape fall in the 45 to 55 age band (55.3%), are well educated with 
61% holding a postgraduate degree on a specialist subject, and are predominantly women 
(78.1%). 

Birkbeck University (BBK), which is known for its flexible delivery models and support for a wide 
range of diverse and mature students, has formed a partnership with the BL to develop a pilot 
programme leading to a PG Certificate in digital skills. The BL delivers essential public services 
for the benefit of the economy and society, and is tasked with enabling public access to their 
collections for everyone including future generations, supporting research communities for 
social and economic benefit (for every £1 of public funding the BL receives each year, £4.40 is 
generated for the economy). 

The project developed a new one year part-time Postgraduate Certificate (PGCert) programme 
to provide professionals working in the cultural heritage sector, particularly curatorial and library 
staff at institutions including the British Library (BL) and the National Archives (NA) with an 
understanding of basic programming and computational analytic tools to support them in their 
daily work.  

The programme established a framework, with Cultural Heritage as the first domain, to develop 
a template that is transferable (by changing the subject focus), across multiple domains. For 
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instance, the PGCert can also be delivered to professionals working in finance, or government 
sectors, and there is also the potential for the modules to be undertaken by non-computer 
scientists wishing to upskill or learn more about digital skills. 

The trail programme delivered the computational foundations required by cultural heritage 
professionals to assist them in seamlessly integrating new algorithms and computational tools in 
their everyday professional activities. The aim was to assess the extent to which the programme 
enables professionals with a non-computer science background to work with digital technologies 
and cover the areas in computer science that are relevant to their job role.  

The full PGCert in Computing for Cultural Heritage introduces computational thinking, 
computational tools, the basics of programming, data visualisation, scaling approaches to large 
datasets, data science, computer vision and machine learning, all through the lense of the 
unique cultural heritage context.   

 

 

 
 
 
  



8 

The PGCert in Computing for Information 
Professionals [Cultural Heritage]  

 
 

Programme overview 

The PGCert in Computing for Information Professionals is a 60 credit postgraduate certificate at 
level 7.  The main aim of the programme is to enable learners working in the GLAM sector 
(Galleries, Libraries, And Museums) with no prior computer science background to develop the 
basic skills required to solve computational problems when working with digital collections, such 
as documents and images stored in digital archives.   

The full PGcert is composed of three modules, covering topic areas such as big data analytics, 
machine learning, web technologies, programming, and data management. Other modules will 
address the need to develop strategies for problem solving, analysing the validity of solutions, 
applying data analytic methods for spotting patterns and trends in data, which are essential 
skills for anyone working on digital project design and delivery in industry.  Our standard 
postgraduate entry requirement is a second-class honours degree (2:2 or above) in a subject 
other than computer science from a UK university, or an equivalent international qualification.  

Formal lectures are the principal teaching method, but these frequently incorporate practical 
sessions, for example in programming, and also group exercises carried out in class. In 
addition, there is a large element of practical coursework which students carry out in their own 
time.  

Assessment is by the coursework assignments, written examinations and the project proposal 
and final report. The programme comprises two taught modules (15 credits each) and the work-
based project (30 credits). 
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PGCERT learning objectives and outcomes 

 
Subject Specific:  

● a knowledge of programming (S1), 
● mathematical and algorithmic foundations of computing (S2), 
● knowledge of data analysis tools, techniques and applications (S3), 
● an appreciation of research topics related to data science (S4). 

 
Intellectual:  

● the ability to develop an algorithm to carry out a specified task and to convert this into an 
executable program (I1),  

● the ability to debug a program (I2),  
● an appreciation of security and general data protection regulations (I3), 
● the ability to analyse data using appropriate methods (I4), 
● to perform abstract thinking and to exhibit abstraction skills (I5). 

 
Practical:  

● the ability to write programs in an appropriate programming language (P1), 
● the ability to use tools to analyse data (P2). 

 
Personal and Social:  

● to demonstrate self-direction and originality in tackling and solving problems (PS1), 
● to act autonomously in planning and implementing tasks at a professional level (PS2), 
● to conduct a critical appraisal of material synthesised from research papers (PS3), 
● to communicate conclusions clearly to specialist and non-specialist audiences (PS4), 
● to deal with complex issues systematically and creatively (PS5), 
● to advance further their knowledge, skills and understanding (PS6). 

 

At the core of the full programme are two taught modules that provide the fundamental skills 
necessary to demonstrate awareness of solving complex problems, reasoning about the quality 
of proposed solutions (e.g. algorithms) and an understanding of the application of high level 
programming languages (such as Python and R) for problem solving by themselves or 
colleagues. In addition, learners undertake the 30 credit project module with the topic agreed by 
the employees line manager. 
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PGCERT module framework 
 

Module 1: Demystifying Computing with Python 

 

Overview: 

The module is targeted at level 7, and is a 15 credit taught module composed of 36 total contact 
hours, divided into 26 hours of taught material, and 10 hours of lab practical work.  There is also 
a requirement of a further 114 hours of private study, directed learning, and assessment. In total 
the module requires a total of 150 hours commitment including both the taught elements and 
private study. 

Aim: 

- Understand the concept of algorithms using the Python programming language. 
- Reframe a business challenge as an analytics challenge. 
- Develop computational thinking skills in order to specify algorithms necessary for 

problem solving. 
- Learn how to deal with different data formats and data sources (e.g., xls, csv, json and 

others). 
- Apply appropriate data structures to design basic software requirements. 
- Understand the concepts of data security and privacy. 

 
 
Syllabus: 
 

● Computational thinking and algorithms 
● Computing with numbers 
● Decision structures and loops 
● Data structures with Python 
● Object-oriented programming  
● Statistics and probabilities with Python 
● Security and general data protection regulations and standards. 
● Case studies to introduce data analytics with Python 

 
 
 

Learning objectives: 
 

● Demonstrate satisfactory knowledge of programming with Python. 
● Understand techniques for Python data structures and algorithms.  
● Work on case studies to apply data analytics using Python. 
● Understand the programming paradigm of object-oriented programming. 
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● Use Python to apply the techniques learned on the module to real-world problems. 
● Demonstrate the ability to develop an algorithm to carry out a specified task and to 

convert this into an executable program.  
● Demonstrate the ability to debug a program. 
● Understand the concepts of data security and general data protection regulations and 

standards. 
 
 
Industry context: 
 
There is an opportunity in this taught module to provide industry context to the learning material. 
The practical Python programming elements of the module incorporate datasets from the British 
Library Music datasets.  The datasets formed the basis of class exercises and in coursework 
assignments.  In addition, the course dedicates a 3 hour lecture focused on a British Library 
user case involving the design and implementation of a Database Management System.  
Learners are taken through the steps involved in cleaning data and developing Python code to 
perform data analytics, including the selecting a subset of data, searching of records, and 
calculating simple statistical measures, such as frequency counts. 

Assessment: 

20% Included a set of short coursework assignments related to the data analytics methods 
presented in class, and 80% Examination. 

 

 

Module 2: Analytic Tools for Information Professionals 
Overview: 

This module is also targeted at level 7, and worth 15 credits.  The module is composed of 36 
total contact hours, divided into 26 hours of taught material, and 10 hours of lab practical work.  
There is also a requirement of a further 114 hours of private study, directed learning, and 
assessment for a total of 150 hours including both taught elements and private study. 

 

Aims: 

The module provides an opportunity to utilise modern open source tools and libraries of the 
Python programming language in order to perform data analysis based on various case studies. 

- Students will learn about data analysis phases such as data cleaning and processing. 
- Students will learn to reframe a use case as an analytics problem to be solved. 
- Students will develop software solutions to visualise datasets and perform analytics. 
- Students will learn about extracting data from database systems. 
- Students will learn about designing simple graphical user interfaces using Python. 
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Syllabus: 
 

● Introduction to machine learning and data analytics 
● Python libraries: Numpy and Pandas 
● Python libraries: Scipy and Matplotlib 
● Data cleaning methods and processing methods 
● Introduction to machine learning with Python 
● Database management systems and SQL 
● Classification and Regression with Python 
● Introduction to neural networks and deep learning 
● Introduction to Cloud computing 
● Introduction to Big Data analytics 

 
Learning objectives: 

● Demonstrate satisfactory knowledge of data analytics using the Python programming 
language. 

● Understand techniques for data cleaning and processing.  
● Retrieve data from database systems for analysis and processing. 
● Understand the latest technologies used for data analytics such as big data systems and 

cloud computing. 
● Use Python to apply machine learning techniques (clustering, regression, and neural 

networks) to real-world problems. 

Assessment: 

20% of the assessment includes a set of short coursework assignments related to the data 
analytics methods presented in class combined with a two hour examination contributing 80% of 
the final mark 

 

Module 3: Industry project 

 
Students are expected to develop a project proposal (54 hours), as well as implement a 
software solution to a work-based problem (220 hours) and a substantial report (20 hours) as 
part of independent study  (294 total non-contact hours).  They are supported by lectures 
totalling 6 hours and two supervisors, one of which is the students line manager who advises on 
the topic of work-related project, and the other a supervisor nominated by the Department of 
Computer Science at Birkbeck University to support the learner by advising on the technical 
aspects of the project. 
 
Aims: 
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- Develop a systematic understanding and critical awareness of a commonly agreed 
problem between the work environment and the academic supervisor in the area of 
computing. 

- Develop a software solution for a work-based problem using the skills developed from 
the taught modules, for example develop software using the programming languages 
and software tools/libraries taught. 

- Present a critical discussion on existing approaches in the particular problem area and 
position their own approach within that area and evaluate their contribution. 

- Gain experience in communicating complex ideas/concepts and approaches/techniques 
to others by writing a comprehensive, self-contained report.. 

 
Syllabus: 
 

● How to formulate the objectives and aims of a project. 
● How to write a project proposal relevant to a work-based project. 
● How to organise and plan the project according to clearly defined requirements. 
● How to undertake a literature review. 
● How to write a project report. 

 
Learning objectives: 
 
Subject Specific:  

● demonstrate a knowledge of programming (S1), 
● an appreciation of research topics related to data science, (S4). 

 
Intellectual: 

● the ability to analyse data using appropriate methods (I4), 
● to perform abstract thinking and to exhibit abstraction skills (I5). 

 
Practical: 

● the ability to write programs in an appropriate programming language (P1), 
● the ability to use tools to analyse data (P2). 

 
Personal and Social: 

● to demonstrate self-direction and originality in tackling and solving problems (PS1), 
● to act autonomously in planning and implementing tasks at a professional level (PS2), 
● to conduct a critical appraisal of material synthesised from research papers (PS3), 
● to communicate conclusions clearly to specialist and non-specialist audiences (PS4), 
● to deal with complex issues systematically and creatively (PS5), 
● to advance further their knowledge, skills and understanding (PS6). 

 
Assessment: 
 
Written Project Proposal (20%) 1500 words (+/- 10%) 
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A business case identifying a clear work-related topic, with a proposed software solution and 
plan of work. 
 
Written Project Report (80%) 6000-8000 words (+/- 10%) 
 
A software solution to demonstrate technical and computational skills based on modules taught 
(using programming and available tools to implement the work-based project).  
 
 

Tailoring the PGCert to different sectors 

 
The project module is one of the main components of the programme that can be tailored to the 
industry sector by enabling the learner to develop a solution to a work-based problem with 
support from their line manager.   
 
There is also an opportunity to introduce the industry context in the taught modules and 
practical programming sessions through the introduction of datasets and user case studies. 
 
Feedback from students suggests that a session dedicated to an open discussion to enable 
them to network with peers from within their own institutions, as well as, external institutions in 
the same sector in the case of a mixed cohort.  The session would provide an opportunity for 
learners to discuss the data they work with and the problems they face in terms of developing 
approaches to manage and analyse that data. 
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PGCert Trial cohort and framework 
 

 
The trial was composed of the module Demystifying Computing with Python (module 1) and the 
work-based project (module 3), which required a commitment of one day a week through day 
release from 9:00 to 16:00 from January to March.  
 
There were also several lectures held in the Summer term to support students with the project 
module proposal and software solution. 
 
The student cohort was composed of twenty students (12 x British Library, 8 x National 
Archives), with a mix of ages and roles within the industry partner.  Interested students were 
asked to complete an application form, and letter of support on why they wanted to join the trial 
PGCert.  The applications were reviewed by our industry partner and a cohort was assembled 
based on the students who showed an interest in data analytics, or were in need of digital skills 
due to their role becoming more technical. 
 

 

 20-30 31-40 41-50 Disability 
Tota

l 

Male 1 6 1 0 8 

Female 2 7 2 1 12 
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Total 3 13 3 1 20 

 
 
The final student cohort covers a range of ages and we had more female applicants enrol on the 
trial, with most students falling in the age range of 31-40.  
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Case studies: Work-based project (module 3) 

 
 
In this section we present a summary of the work-based project module topics, which formed 
the business case and detailed the problem definition, the data to be used as the basis of the 
project and a description of the proposed software solution. 
 

Transforming Physical Labels into Digital References 
Sotirios Alpanis, British Library 

This project aims to use computing to convert data collected during the preparation of archive 
material for digitisation into a tool that can verify and validate image captures, and subsequently 
label them. This will take as its input physical information about each document being digitised, 
perform and facilitate a series of validations throughout image capture and quality assurance 
and result in an xml file containing a map of physical labels to digital files. The project will take 
place within the British Library/Qatar Foundation Partnership (BL/QFP), which is digitising 
archive material for display on the QDL.qa.   

Enhancing national thesis metadata with persistent identifiers 
Jenny Basford, British Library  

 
Working with data from ISNI (International Standard Name Identifier) Agency and EThOS 
(Electronic Theses Online Service), both based at the British Library, I intend to enhance the 
metadata of both databases by identifying doctoral supervisors in thesis metadata and matching 
these data with ISNI holdings. This work will also feed into the European-funded FREYA project, 
which is concerned with the use of a wide variety of persistent identifiers across the research 
landscape to improve openness in research culture and infrastructure through Linked Data 
applications. 

 
A software tool to support the social media activities of the Unlocking Our Sound 
Heritage Project (Sound Archive, British Library - London) 
Lucia Cavorsi, British Library 

I would like to design a software tool able to flag forthcoming anniversaries, by comparing all the 
dates present in SAMI (sound and moving image catalogue – Sound Archive) with the current 
date. The aim of this tool is to suggest potential content for the Sound Archive’s social media 
posts. Useful dates in SAMI which could be matched with the current date and provide material 
for tweets are: birth and death dates of performers or authors, radio programme broadcast 
dates, recording dates).  I would like this tool to also match the subjects currently present in 
SAMI with the subjects featured in the list of anniversaries 2020 which the social media team 
uses. For example anniversaries like ‘International HIV day’, ‘International day of Lesbian 
visibility’ etc.  A windows pop up message will be designed for anniversaries notifications on the 
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day.  If time permits, it would be convenient to also analyse what hashtags have been used over 
last year by the people who are followed by or follow the Sound Archive Twitter account. By 
extracting a list of these hashtags further, and more sound related, anniversaries could be 
added to the list of anniversaries currently used by the UOSH’s social media team. 

  

Computing Cholera: Topic modelling the catalogue entries of the General Board of 
Health 
Christopher Day, The National Archives 
Blog / Video / Other 

The correspondence of the General Board of Health (1848–1871) documents the work of a body 
set up to deal with cholera epidemics in a period where some English homes were so filthy as to 
be described as “mere pigholes not fit for human beings”. Individual descriptions for each of these 
over 89,000 letters are available on Discovery, The National Archives (UK)’s catalogue. Now, 
some 170 years later, access to the letters themselves has been disrupted by another epidemic, 
COVID-19. 

This paper examines how data science can be used to repurpose archival catalogue descriptions, 
initially created to enhance the ‘human findability’ of records (and favoured by many UK archives 
due to high digitisation costs), for large-scale computational analysis. The records of the General 
Board will be used as a case study: their catalogue descriptions topic modelled using a latent 
Dirichlet allocation model, visualised, and analysed – giving an insight into how new sanitary 
regulations were negotiated with a divided public during an epidemic. The paper then explores 
the validity of using the descriptions of historical sources as a source in their own right; and asks 
how, during a time of restricted archival access, metadata can be used to continue research. 

   

An Automated Text Extraction Tool for Use on Digitised Maps 
Nicholas Dykes, British Library 
Blog 

Researchers of history often have difficulty geo-locating historical place names in Africa. I would 
like to apply automated transcription techniques to a digitised archive of historical maps of Africa 
to create a resource that will allow users to search for text, and discover where, and on which 
maps that text can be found. This will enable identification and analysis both of historical place 
names and of other text, such as topographical descriptions. 

I propose to develop a software tool in Python that will send images stored locally to the Google 
Vision API, and retrieve and process a response for each image, consisting of a JSON file 
containing the text found, pixel coordinate bounding boxes for each instance of text, and a 
confidence score. The tool will also create a copy of each image with the text instances 
highlighted. I will experiment with the parameters of the API in order to achieve the most 
accurate results.  I will incorporate a routine that will store each related JSON file and 
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highlighted image together in a separate folder for each map image, and create an Excel 
spreadsheet containing text results, confidence scores, links to relevant image folders, and 
hyperlinks to high-res images hosted on the BL website. The spreadsheet and subfolders will 
then be packaged together into a single downloadable resource.  The finished software tool will 
have the capability to create a similar resource of interlinked spreadsheet and subfolders from 
any batch of images. 

 

Reconstituting a Deconstructed Dataset using Python and SQLite 
Alex Green, The National Archives 

For this project I will rebuild a database and establish the referential integrity of the data from 
CSV files using Python and SQLite. To do this I will need to study the data, read the 
documentation, draw an entity relationship diagram and learn more about relational databases. I 
want to enable users to query the data as they would have been able to in the past. I will then 
make the code reusable so it can be used to rebuild other databases, testing it with a further two 
datasets in CSV form. As an additional challenge, I plan to rearrange the data to meet the 
principles of ‘tidy data’ to aid data analysis. 

 

PIMMS: Developing a Model Pre-Ingest Metadata Management System at the British 
Library Jessica Green, British Library 
GitHub 

I am proposing a solution to analysing and preparing for ingest a vast amount of ‘legacy’ BL 
digitised content into the future Digital Asset Management System (DAMPS). This involves 
building a prototype for a SQL database to aggregate metadata about digitised content and 
preparing for SIP creation. In addition, I will write basic queries to aid in our ongoing analysis 
about these TIFF files, including planning for storage, copyright, digital preservation and 
duplicate analysis. I will use Python to import sample metadata from BL sources like 
SharePoint, Excel and BL catalogues – currently used for analysis of ‘live’ and ‘legacy’ digitised 
BL collections. There is at least 1 PB of digitised content on the BL networks alone, as well as 
on external media such as hard-drives and CDs. We plan to only ingest one copy of each 
digitised TIFF file set and need to ensure that the metadata is accurate and up-to-date at the 
point of ingest. This database, the Pre-Ingest Metadata Management System (PIMMS), could 
serve as a central metadata repository for legacy digitised BL collections until then. I look 
forward to using Python and SQL, as well as drawing on the coding skills from others, to make 
these processes more efficient and effective going forward. 
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Exploring, cleaning and visualising catalogue metadata 
Alex Hailey, British Library 
Blog 

Working with catalogue metadata for the India Office Records (IOR) I will undertake three tasks: 
1) converting c430,000 IOR/E index entries to descriptions within the relevant volume entries; 2) 
producing an SQL database for 46,500 IOR/P descriptions, allowing enhanced search when 
compared with the BL catalogue; and 3) creating Python scripts for searching, analysis and 
visualisation, to be demonstrated on dataset(s) and delivered through Jupyter Notebooks. 

   

Automatic generation of unique reference numbers for structured archival data. 
Graham Jevon, British Library 
Blog 

The British Library’s Endangered Archives Programme (EAP) funds the digital preservation of 
endangered archival material around the world. Third party researchers digitise material and 
send the content to the British Library. This is accompanied by an Excel spreadsheet containing 
metadata that describes the digitised content. EAP’s main task is to clean, validate, and 
enhance the metadata prior to ingesting it into the Library’s cataloguing system (IAMS). 

One of these tasks is the creation of unique catalogue reference numbers for each record (each 
row of data on the spreadsheet). This is a predominantly manual process that is potentially time 
consuming and subject to human inputting errors. This project seeks to solve this problem. 

The intention is to create a Windows executable program that will enable users to upload a csv 
file, enter a prefix, and then click generate. The instant result will be an export of a new csv file, 
which contains the data from the original csv file plus automatically generated catalogue 
reference numbers. These reference numbers are not random. They are structured in 
accordance with an ordered archival hierarchy. 

The program will include additional flexibility to account for several variables, including language 
encoding, computational efficiency, data validation, and wider re-use beyond EAP and the 
British Library. 

   

Automating Metadata Extraction in Born Digital Processing 
Callum McKean, British Library 

To automate the metadata extraction section of the Library’s current work-flow for born-digital 
processing using Python, then interrogate and collate information in new ways using the SQLite 
module. 
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Analysis of peak customer interactions with Reference staff at the British Library: a 
software solution 
Jaimee McRoberts, British Library 

 
The British Library, facing on-going budget constraints, has a need to efficiently deploy 
Reference Services staff during peak periods of demand. The service would benefit from 
analysis of existing statistical data recording the timestamp of each customer interaction at a 
Reference Desk. In order to do this, a software solution is required to extract, analyse, and 
output the necessary data. This project report demonstrates a solution utilising Python 
alongside the pandas library which has successfully achieved the required data analysis. 

 

Enhancing the data in the Manorial Documents Register (MDR) and making it more 
accessible 
Elisabeth Novitski, The National Archives 

To develop computer scripts that will take the data from the existing separate and inconsistently 
formatted files and merge them into a consistent and organised dataset. This data will be loaded 
into the Manorial Documents Register (MDR) and National Register of Archives (NRA) to 
provide the user with improved search ability and access to the manorial document information. 

 

Automating data analysis for collection care research at The National Archives: spectral 
and textual data 
Lucia Pereira Pardo, The National Archives 

The day-to-day work of a conservation scientist working for the care of an archival collection 
involves acquiring experimental data from the varied range of materials present in the physical 
records (inks, pigments, dyes, binding media, paper, parchment, photographs, textiles, 
degradation and restoration products, among others). To this end, we use multiple and 
complementary analytical and testing techniques, such as X-ray fluorescence (XRF), Fourier 
Transform Infrared (FTIR) and Fibre Optic Reflectance spectroscopies (FORS), multispectral 
imaging (MSI), colour and gloss measurements, microfading (MFT) and other accelerated 
ageing tests.   

The outcome of these analyses is a heterogeneous and often large dataset, which can be 
challenging and time-consuming to process and analyse. Therefore, the objective of this project 
is to automate these tasks when possible, or at least to apply computing techniques to optimise 
the time and efforts invested in routine operations, so that resources are freed for actual 
research and more specialised and creative tasks dealing with the interpretation of the results. 

Two specific problems have been identified as candidates to try a computing approach. They 
reflect the two most common type of data that we produce in conservation science at TNA: 
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spectral plots and textual data: 1.) Modelling reflectance spectra to automatically locate their 
characteristic features. 2.) Analyse a large textual dataset generated during a survey of 
transparent paper documents in the collection. 

Improving efficiencies in content development through batch processing and the 
automation of workloads 
Harriet Roden, British Library 
 

With the purpose to support and enrich the curriculum, the British Library’s Digital Learning 
team produces large-scale content packages for online learners through individual projects. Due 
to their reliance on other internal teams within the workflow for content delivery, a substantial 
amount of resource is spent on routine tasks to duplicate collection metadata across various 
databases. 

 
In order to reduce inefficiencies, increase productivity and improve reliability, my project aimed 
to alleviate pressures across the workflow through workload automation, through four separate 
phases. 

 

The Botish Library: building a poetry printing machine with Python 
Giulia Carla Rossi, British Library 
Blog 

This project aims to build a poetry printing machine, as a creative output that unites traditional 
content, new media and Python. The poems will be sourced from the British Library Digitised 
Books dataset collection, available under Public Domain Mark; I will sort through the datasets 
and identify which titles can be categorised as poetry using Python. I will then create a new 
dataset comprising these poetry books and relative metadata, which will then be connected to 
the printer with a Python script. The poetry printing machine will print randomized poems from 
this new dataset, together with some metadata (e.g. poem title, book title, author and shelfmark 
ID) that will allow users to easily identify the book. 

 

Automating data entry in the UOSH Tracking Database 
Chris Weaver, British Library 

The proposed software solution is the creation of a Python script (to feature as a module in a 
larger script) to extract data from a web-based tool (either via obtaining data in JSON format via 
the sites' API or accessing the database powering the site directly). The data obtained is then 
formatted and inserted into corresponding fields in a Microsoft SQL Server database. 
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PGCert evaluation and student feedback 

 
In order to evaluate the experience of the students on the PGCert we composed a list of 
questions that would provide insight into various aspects of the course with respect to how the 
learner fit in the work around their work commitments and how well they met the learning 
objectives.   
 
We asked students to respond to the survey questions to elicit their feedback.  Responses were 
captured through an online survey and through more in-depth feedback sessions involving video 
interviews (Zoom) with a selection of students who were willing to discuss their student 
experience in more detail. 
 
Further feedback was elicited in the Workshop for Information Professionals via a panel session 
chaired by the British Library, and with the lecturer and students on the course. 
 
 
Why did you choose to do this course? 
 

 
 

The cohort were asked to describe their main reasons for applying to join the PGCert trial. We 
found that one of the main reasons was to develop methods for automating repetitive and 
manual tasks in order to free up curatorial time for more research and analysis tasks on their 
digital collections.  Repetitive tasks included data cleaning and preprocessing, such as 
generating unique identifiers for digital records, and copying data between Excel spreadsheets.  
Some responses to the survey included: 
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“I spend the majority of my time copying and pasting, I sort and clean data coming from 
researchers, PR officers, digitisation studios, digital engagement consultants, 
cataloguers, curators, and I thought there must be a smarter way to work. ” 
 
“I specifically wanted to learn Python to solve real life administrative problems in my 
current day-to-day job.” 
 
“I wanted to learn more about coding and how to use it to analyse data, particularly data 
that I knew was rich and had value but had been stuck in multiple spreadsheets for quite 
some time.” 

  
Learners also cited the enjoyment of learning new skills for personal curiosity and professional 
development in order to equip themselves with employable skills for the future. One learner 
mentioned that they find it difficult to learn on their own and needed a project or structure to help 
them progress.  Other learners had some experience of Python programming and wished to 
develop them further, whilst others wanted to acquire programming skills for the first time. For 
instance: 

 
“I believe in continuous professional development and knew that this would be an 
invaluable course to undertake for my career.” 

 
“I have a background in information systems and I wanted to learn more about 
programming.” 

 
“I felt I was lagging behind and my job was getting static, and the feeling that I was 
behind [in digital] and I wanted to kind of catch up.” 
 

 
Further responses to the survey question were mainly given by our female cohort, who 
conveyed a desire, or need due to their role becoming more technical, to acquire an 
understanding of digital and technology more generally, as well as managing their digital 
repositories in more efficient ways.  Several learners stated that they wanted to gain a level of 
understanding that would facilitate conversations with developers. Some example responses 
include: 

 
“I wanted to learn how to program, and to actually understand what colleagues who 
understood data science were talking about when working on projects together” 

 
“Personally wanted more of an idea about what was going on to have easier 
conversations with developers.” 

 
 

In summary, the cohort of learners were largely motivated to join the PGCert trial in order to 
move away from simple and repetitive tasks that could be fully or semi-automated so that more 
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of their time could be dedicated to data analysis or interrogation of their data, which included 
digital texts, web pages, audio, and images. 
 
 
To what extent do you think the course has helped you meet those aims? 

-  
A further question posed to the cohort was whether their aims were met by the course.  The 
majority stated that their aims had been met by the course, and the reasons for this were 
increased confidence, help in developing new computational thinking skills and a deeper 
knowledge of information technology, for instance: 

 
“Although I had some ideas of how computing could be applied to automate tasks, I 
enjoyed seeing how it could also be used to solve research questions about the 
humanities and social sciences. I did get to learn more about how databases function 
and how to query them.” 

 
“I have new skills; I have designed a software program that I use regularly to solve an 
administrative problem; I use Python in other ad hoc ways in my job; and I am currently 
writing a research proposal, which aims to put my new computational skills to use for 
research purposes.” 
 
“I think I've got a fairly good grasp of the basics, enough to start making small changes 
to the way I work, and to build on through further study” 
 

The learners who had a mixed response or felt that the course did not meet their aims cited 
reasons including the use of Python as the chosen programming language due to the syntax 
compared to their previous experience of more structured programming languages, as well as 
the fact that more time was needed to practice the skills acquired: 
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“I understand the basics, but I think it really takes practice (like most things) and I've not 
necessarily had the time to put some of what I learned into practice due to work 
deadlines. So I wouldn't say I am a confident user of Python and know it would take a 
long time for me to get to that point.”  

 
To summarise, the majority of the cohort felt that the course met or exceeded their aims and 
that they had acquired the digital skills necessary to begin applying them in their daily tasks, 
whilst others felt that more time and practice would be necessary before they would be able to 
confidently apply their new learning to their role. 

 
 
What did you enjoy the most? 

 
When asked what they found most enjoyable about the PGCert trial, responses were largely 
mixed.  The majority of responses related to the student environment which were divided again 
into responses based on the day release delivery model and the student experience and 
meeting colleagues and peers from their institution: 

 
“Day out of work with like minded people made it really easy to stick with rather than just 
doing it online.” 
  
“Spending a day away from work and meeting the people I had never met at the NA, and 
also speaking to people from the BL about what they did.”  
 
“I enjoyed being a student again, learning a new skill amongst my peers, which week 
after week is a really valuable experience, and seeing how new opportunities open up on 
how to engage with and deliver within my remit was a really thrilling experience, I come 
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from a place where I don’t have a postgrad education, and so it really gave me a taste of 
what upskilling can provide in terms of my working practice.” 
 
“ Learning with colleagues and people working in similar fields was also a plus, as our 
interests often overlapped. I also enjoyed having a whole day dedicated to the course 
(instead of doing it after work), as it made focusing on the classes and homework 
easier.” 
 

After the student environment, the taught lectures and practical sessions were cited as being 
the most enjoyable part of the course.  The survey showed that male learners found the taught 
lectures most enjoyable, whereas female learners enjoyed the practical Python lab sessions.  Of 
those who preferred the taught lectures, the survey captured the following responses: 
 

“I enjoyed the pace of the lectures so we started from the very basic concepts and we 
worked our way to more complex skills or concepts in general.” 
 
“Being back in a classroom after so many years was great! Being able to relate the 
things we were being taught back to my everyday work was very satisfying too.”  
 
“The class lectures were excellent - it was fun the way they were split into the lecture 
then small class room assignments.” 
 
“The double session really helped to focus learning, and it was nice having a day away 
from my work emails to focus on learning a new skill.” 

 
A sample of responses captured for those who preferred the practical sessions provided a bit 
more detail as to why these sessions were more enjoyable: 
 

“It gave me so much joy when I actually managed to solve all the [SQL] queries we had 
to do and had to fix.”  

 
“I really enjoy the first module (Demystifying Computing with Python) - speaking as a 
complete Python novice, I think it gave a really good overview of this specific 
programming language and how it can be used to solve simple tasks. Using real-life 
examples, like the British Library’s datasets, to solve issues specific to professionals in 
the cultural heritage sector was really appreciated as it made everyday applications of 
the code more tangible and pragmatic.” 

 
There were only a few responses where the project module was considered as one of the most 
enjoyable components, which was mainly driven by the opportunity to apply their learning to 
solving a work-based problem that provide some benefit to their role, department, or digital 
collection: 
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“I really enjoyed being able to apply my learning to a real-world work-based project and 
to finally analyze some of the data that has been lying around the apartment for over a 
decade without any further analysis.”  
 
“The design and create aspect of the project. Applying what I learned to solving a 
genuine problem was the most enjoyable part - using Python and solving problems to 
achieve something tangible. This is where I really consolidated my learning.” 
 
 

In summary, the most enjoyable component of the course for female learners was the student 
experience and environment, whilst learners from the male cohort found the taught aspects of 
the course the most enjoyable element. 

 
 

What did you find most challenging and why? 
 

 
When asked what the most challenging aspect of the course was for learners, and there was an 
even division of responses between the practical Python lab sessions, which provided practical 
experience in applying Python scripts, and the work-based project module, which was a 
substantial project demonstrating the application of their Python programming knowledge to the 
design of a software solution applied to a work-related task.   
 
The main challenge cited by students concerning the practical Python lab sessions, included the 
steep learning curve for learners approaching programming for the first time, the number of 
hours involved during the day release, and the need for further support with basic computing 
skills: 
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“I think I seemed to struggle more in the afternoon sessions. I suspect this was down to 
learning fatigue and possibly a lack of time to process, reflect, and consolidate the 
learning in the morning session before moving on to the afternoon.” 
 
“Practically, I realised how little I actually knew about a lot of computer basics (e.g. file 
systems) and that caused a lot of headaches throughout the course.” 
“I found the initial hurdle of learning how [to] code very challenging, but after the basics it 
became possible to become more creative and experimental.” 
 
-The work-based project was a huge challenge. We'd only really done 5 weeks of 
classes and, having never done anything like this before, it was hard to envisage an end 
product let alone how to put it together. But got there in the end! 
 

Further feedback captured highlighted the challenges around assessments, which involved the 
completion of coursework, and examinations involving additional hours as part of independent 
study.  In conclusion, the majority of the cohort found the practical components of the PGCert 
trial the most challenging.  Additional feedback suggested that inclusion of module two on 
software tools and APIs would have provided more opportunity to practice their programming 
skills, which will be available as part of the full programme. 

 
 

What did you expect/wish to see in the course that wasn’t there? 
 
 
 

 
A further question posed to the cohort asked whether they expected to see particular content or 
taught components that were missing in the trial. The responses were varied with the majority 
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divided into those that wished to see more material around Cultural Heritage case studies, for 
instance, using further datasets to those introduced in module one, as well as APIs and tools 
from the Cultural Heritage sector (these are available in module two which was not part of the 
trial), some of the feedback included:   
. 

 
“It would have been more interesting to learn about organisational APIs for example, or 
how to engage with different types of data, such as Google Analytics, metrics and 
dimensions.” 

 
“It would have been great having seminars on what you want to do with your data, and 
that discussion at a top level and then the application of different packages, modules, 
and libraries” 

 
“I was expecting a little more collaboration both in terms of exchanging ideas/working 
with others in the classes and in terms of sharing data to be analysed.” 

 
A further category relates to the need for additional literary sources, and links to Python 
programming resources to support their independent study.  The remaining responses focused 
on more niche topics including digital archiving of mobile applications, user interfaces, and 
linked data.   
 
In summary, learners would benefit from additional case studies related to their sector and 
sessions dedicated to facilitating engagement with their peers on topics around their 
organisational roles and datasets.  In addition, additional material to support the acquisition of 
Python programming skills would be advantageous.  One approach would be to direct students 
to the Birkbeck and Coventry co-developed two week Data Science taster course as pre-
sessional or supporting material at the start of the programme. 
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If you could change one specific thing, what would it be? 
 

 
The survey asked what students would change about the course, and the majority of the 
responses fell into the need for additional taught lectures, particularly those on Python libraries 
and APIs (covered in module two of the full programme):  
 
 

I would have definitely held the second module in the correct order and held off on the 
third module project until after both the first and second models had been undertaken. 
 
We really needed to do module 2 to give us the extra practice time to get the concepts 
for the assignment and the exam. 

 
“I probably would have taken module 2 before tackling the project-based module. Ideally, 
there would also be a few extra coding surgery sessions while working on the project, to 
tackle the technical aspects of the project.” 

 
Further responses suggested the need for a slower pace, particularly in relation to 
understanding computer programming concepts: 
 

“I think some of us found it harder than others to get their head around the coding and it 
was pretty intense at times, so more time to learn the same things.” 
 
“I would rather have one more session or one less session delivered at a slower pace.” 
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“I think having more time to learn, but the onus of the course is on you to put the work 
in.” 
 

 
In addition, learners felt that additional coding surgery-style sessions would have helped to 
provide more support when tackling the substantial project module. 
 

“Ideally, there would also be a few extra coding surgery sessions while working on the 
project, to tackle the technical aspects of the project.” 

 
In summary, learners would like to have seen more taught lectures, particularly those on Python 
libraries and APIs (covered in module two of the full programme).  These responses were 
mainly from our female cohort, which coupled with the responses for a slower pace, may 
suggest that the programme would benefit from additional pre-sessional material or long 
intervals between lectures to enable the learning material to be digested during independent 
study. 
 

 
Have you applied anything that you have learned since? Why or why not? 

 

 
 

 
The survey asked learners whether they had applied any of the knowledge and skills acquired in 
the PGCert trial since completion and a description of what they achieved.  The majority of the 
students had applied their Python programming skills to their current role in some form, either 
through deploying their software solution directly, or developing new scripts to solve tasks that 
required automating: 
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“I think that I’ve started applying computational thinking skills more often in my daily job, 
and I started considering whether different issues and tasks could be solved with coding. 
I’ve also continued to develop my project.” 

 
“I now regularly use the software program I built as part of my day-to-day job. This 
program performs a task in a few seconds, which otherwise could take hours or days, 
and which is otherwise subject to human error. I have since adapted this so that it can 
also be used by a colleague in another department.” 
 
“Python helps me perform tasks that I previously did not know how to achieve. I have 
also led a couple of training sessions within the library, introducing Python to beginners 
(using my the software I built in the project as a cultural heritage use case to frame the 
introduction).” 
 
“I have mostly integrated the outputs from my project into my work. I regularly use SQL 
and python (particularly Notebooks and the Pandas library) to work with large datasets, 
and have started developing small scripts to automate regular tasks” 
 
“I have applied loads that I have learned. e.g. it helped me to write a script that was the 
cornerstone of one of the BL Labs Staff Awards winning entries.” 

 
“I changed [job] role at the end of the course so I think that helped me also in getting this 
promotion. And in this new role I have many more data analysis tasks to perform 
[quickly] for actions that would take months so yeah I managed to write that with a few 
scripts in my new role.” 
 

 
For those who have not applied their learning, the reason cited was due to either a lack of time 
since the course, or that they did not yet had an opportunity to apply their new skills on a daily 
basis in their current role: 

 
“Unfortunately, so far I haven't had the time to apply it further, as digital is not a core part 
of my role.” 
 
“It doesn’t help me in my role as I am a manager, but it is something I would do for fun, 
like tagging my MP3 files, just because I can now. I lead a small research team and they 
can all code. So the things I have applied is to look at their code to understand what they 
are doing.  It has given me an insight into what they do which has been the main aim for 
me.” 
 

In summary, a large proportion of the cohort have deployed their software solution at work, or 
are continuing to build on their Python programming skills and computational thinking by looking 
at other processes in their role that could benefit from automation to free up curatorial time, or 
develop new data analysis tools. 
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How did the course fit in your work schedule? 
 

 
 

The survey asked students how the course fit into their work schedule.  The trial was held one 
day a week with support from the learners line manager to include the day release as part of 
work hours.  For most students this delivery model worked very well: 
 

“The daytime classes worked very well. Unlike night classes, this meant that those work 
days were definitely blocked out for the course. If the course had been night classes it 
would have been much more likely that they would have ended up being hours on top of 
my work hours rather than part of. I also wonder if my concentration between 6 and 9 
after a full day of work would have been diminished.” 
 
“Very well, and I benefitted from my manager allowing me more time to complete project 
activities in work hours.” 
 
“[I got] time off for both modules, so quite well. Particularly in the first module where the 
fact that I was not at work meant I was not distracted by it” 
 
“It was fantastic having the day off work and going into a completely different 
environment” 

 
“I was fortunate that my line manager fully supported my attendance on the course and 
therefore I was able to attend the course as part of my working hours. This was really 
beneficial as I was better able to manage and balance work and education at the same 
time. “ 
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Those that found it did not fit in with their work schedule, or were mixed, cited reasons including 
that an all-day session created learning fatigue due to the number of taught hours involved. In 
addition, it was felt that the hours involved in independent study were difficult to fit in around 
work hours, and some additional work hours dedicated to the completion of the software 
solution would have been a benefit. 

 
 
Would you recommend this course to others in the sector? Why or why not? 
 

 

 
 

A final question posed to the cohort was whether they would consider recommending the course 
to others in their institution or the sector more generally.  The majority of students answered that 
they would recommend the course, for the following reasons: 

 
“The fact that the course is so tailored and specifically targeted to people working in 
these fields, makes it quite unique and I think a more rewarding experience than a 
generic computing course. Working on real-life examples was definitely a highlight for 
me, as it showed the variety of applications that coding and programming could have.” 
 
“Definitely -- these skills are only going to become more and more important in the 
future, and our ability to adapt depends on as many people as possible gaining these 
skills.” 
 
“Yes. The skills taught on this course were immediately applicable to my day-to-day 
tasks in the library. I don't think there was anyone on the course who couldn't see some 
application.” 
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“I learned a lot in a relatively short space of time, and was able to implement what I 
lean’t at least to some degree. It has also given me the confidence to undertake other 
courses to consolidate my new skills!” 
 
“Yes. Knowledge of data science is increasingly important to archive and library 
professionals - we need to know about it so we can combine this knowledge with our 
knowledge of our collections and users to come up with the right solutions for the future.” 
 
“I would definitely recommend it, so that more in the sector can take advantage of 
technological advances to make heritage items accessible.” 

 
“I absolutely recommend this course to others in the sector.  This course is specifically 
designed for and it's delivery aimed at information professionals which means that 
everything is put into a context which information professionals can relate to.” 
 
“If we were undertaking a course in programming and data and analysis elsewhere I 
imagine the course would focus on business management or financial figures and this is 
not as relatable when you're an information professional working directly with collections 
or Library services.” 
 
 

In terms of the students who would maybe recommend the course, their responses suggested 
that some prior-knowledge would be an advantage to those who are new to programming and 
who may find the time commitment difficult: 

 
“Yes and no.  I think it would be fine for someone who has had some recent 
programming experience and knows some of the broad concept terms, and that they 
know they have the capacity to concentrate, you've got set aside that time to concentrate 
and if you can’t do that you find yourself struggling from day one.” 
 

To summarise, the majority of the cohort would recommend the course to others in similar 
information professional roles and the Cultural Heritage sector .  A proportion of learners also 
recognised the relevance of digital skills to their current role, as well as the future implications of 
their role becoming more technical.  Others acknowledged that they had gained the necessary 
basic skills to take their learning forward through further independent study, or short courses.  

 

Concluding remarks 

 

The day release delivery modal worked well for many students, however it is clear that an all day 
session can cause learning fatigue, and some students require more time to digest the taught 
material before moving onto the practical sessions. 
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Although the project module was challenging for many of the students, specifically due to the fast 
pace of the course, feedback shows that some learners are now applying their developed 
software solution to their daily tasks to automate their work and free their time for more research-
led projects. 

 

Working with their line-manager and identifying a work-based problem enables students to apply 
their learning within the organisation straight away, which provides benefits to the learner in terms 
of meeting work objectives, as well as providing opportunities to move to a new role. After the trial 
one student moved to a data analytics role in a new sector, and another was promoted to a new 
position within their existing institution. 

 

 

Recommendations 
 

Industry 

- Consider allowing more work time in addition to day release to dedicate to independent 
study and the work-based project. 

 

Higher Education institutions 

- more case studies to provide additional industry context.  
- alternative delivery models related to the pace of the course. Blended elements. Giving 

additional time, support, and feedback. 
- Larger body of reading material. 
- Provide opportunities for students to share experiences/open problems in their domain. 

 

General recommendations 

- A mixed cohort (same sector) works well to enable students to share perspectives with 
those performing similar work or roles across the industry sector. 

 

 

 

 
 


