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Python Toolkit: An Overview

• Why do we need it?

• How was it embedded in a first-year applied mathematics 

module?

• What did students say and what impact it did it have?

• Concluding remarks and next steps
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Attitude towards Programming: I’m doing engineering, 
why do I need to code?

Figure 1: Person struggling to debug code [1]

• Consensus among engineering students is 

that programming is particularly difficult.

• Particularly felt within groups that have not 

been accustomed to programming in 

earlier stages of their education. 

• Programming is traditionally taught to 

engineers very sparsely, leading to a lack 

of conceptual understanding.

• Not explained from the foundations of how a 

programming language works so it can be 

hard to conceptualise.
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Feedback from past Engineering cohorts

“In the Python section you are left alone, and very little teaching occurs. Very basic 
concepts are explained well such as print statements, whilst complex issues like how to use 
a specific library that are used are not explained as well.”

“I think the Python element of the module needs more contact hours and needs to be a 

more guided lesson.”

“More questions can be given for practice; Python could have a bit more guidance, it can 

be very hard for those that have not done any coding before”
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Need for a Python Toolkit in First-Year Engineering

• To bridge the knowledge gap and create a ‘level playing field’ as students enter university 
with varying levels of programming experience 

• To help students avoid frustration when learning Python by addressing common errors 
that beginners often make

• To build confidence in Python by delivering targeted practice questions that reinforce 
fundamental concepts

• To enhance students’ problem-solving skills through a practice-oriented learning 
approach, aligning with the QMUL Graduate Attributes framework
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How was this embedded in the module? 

• Co-creation of a Python toolkit by current undergraduate students who completed the 

module within the past two years, prior to the toolkit’s implementation

• First pilot run implemented during the academic year 2024/25, in a first-year undergraduate 

applied mathematics module for engineering students, involving 400 students 

• Components of toolkit: 

- Common errors handbook

- Practice questions booklet

- Video resources

• Embedded as an asynchronous, formative resource alongside course content
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Python Installation Videos

Figure 2: Python installation on Linux [2] Figure 4: Python installation on Windows 11 [2]

Figure 3: Python installation on MacOS [2]

Muted excerpts of video walkthroughs demonstrating 

Python installation on 3 different operating systems.
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Insights from Feedback Survey

42%

33%

17%

8%

Novice Beginner Intermediate Advanced

Figure 6: Pie chart illustrating the distribution of abilities 

among students who used the toolkit (sample size = 64)

• Ongoing

• Preliminary results, based on 64 initial responses

• 75% of respondents indicated they had between 0 to 

10 hours of programming experience.

Figure 5: Question 1 of the feedback survey, where 

students rated their prior programming proficiency, with 

the number of hours indicated for each category
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What aspects of this toolkit did you find most helpful?

“The practice questions are really useful; they allowed me to understand python in a 

context outside of the JupyterHub environment”

“I like how for each type of error, there's an explanation (so you know why it is a 

common error and why it is incorrect) and a solution (so when you are stuck on your own 

work, you can look at this toolkit and correct it yourself, rather than asking for help). I like 

how there are practice questions with solutions at the end for you; allowing us to test our 

own knowledge and proving that the toolkit works.”

”The toolkit was very organised, and I felt that I could independently go through the 

activities without any problems.”

Preliminary Student Feedback Survey Responses
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Preliminary Student Feedback Survey Responses

What suggestions, if any, do you have for improving this resource?

“Possibly, creating a more concise toolkit with videos or explanations alongside 

questions, to help people with no experience of coding get comfortable”

“Teaching more python libraries within the guides and practice questions”

“Create more videos that go over programming exercises in the toolkit”
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Analysis of Interim Student Feedback

• Student feedback was positive with strong remarks to the layout and presentation 

of the information being delivered. 

• Many students that were new to programming felt that the document provided a 

smoother introduction to the concepts of python programming and its syntax.

• However, many of the respondents requested additional video tutorials to 

accompany the toolkit, offering a more in-depth, step-by-step teaching approach. 

This suggestion can be considered for future iterations.

• Overall, there has been a significant increase in positive feedback regarding 

Python learning, with many students feeling more confident and better prepared for 

tackling Python questions in the EMS412U module.
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Concluding Remarks and Next Steps

• Incorporate feedback and make necessary adjustments, including additional snippets and 
examples for future deployment

• Include more video/interactive resources to assist students that prefer different teaching 
styles

• Consider deployment for the second-year EMS506U module once the toolkit has been 
revised to emphasise data science and related topics 

• Presenting at CREME (Centre for Research in Engineering and Materials Education), 
Festival of Education, Student engagement conference (Westminster)

References:

1) Coding is hard, www.youtube.com/@jomakaze

2) Python install playlist, https://www.youtube.com/watch?v=sRj58RCRRSE&list=PLVTKec-v1Xhsq0B_q3NbLEAafPlh_3XhE

3) SEMS Graduate Attributes, https://www.qmul.ac.uk/queenmaryacademy/educators/resources/graduate-attributes/graduate-
attributes-guidance-for-staff/
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Thank you for your time!
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