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SPIRIT

Maths

• NF 2019 SATLE funding

• Rolled over in MTU 2019-2020

SPIRIT 
Maths ExTrA

• NF 2020 SATLE funding

• Started in MTU in September 2021

SPIRIT

Maths

2023

• Work in Progress

SPIRIT Maths ExTrA - Students’ Perceptions Informing and Redefining 
Innovative Teaching of Mathematics in Higher Education –
ExTending Targeted Resources aimed at University wide Adoption 



❑ No statistically significant difference between two surveys.

❑ This allowed us to combine the data from two surveys.

• Online survey was administered twice, in June 2020 (2019 intake) and February 2021 (2020 intake);

• First year Business degree and Engineering students (N=1633 students)

• 310 respondents

Student survey



Several strands of SPIRIT Maths Project:

Students

Survey

Diagnostic 
test

Students’ 
feedback

Numeral 
learning 

resources

• to identify students at risk of
failing first year maths; to alert
and direct them to targeted
resources

• to explore learners’ perceptions and
dispositions towards mathematics;

• to gauge students’ preferences for digital
learning resources

• to develop digital tools to support
learning of mathematics

• to gather students’ feedback on resources
and inform the rollout



What students want

❑ Students want digital practice resources

❑ Videos explaining worked solutions



How students use available materials and resources

❑ Students are very focused on using lecturers’ material.

❑ Any new resources have to be linked from the platform used by the lecturer.



Interlinked Digital Resources
1. H5P: Work out your answer and check if it’s correct.



Interlinked Digital
Resources

1. H5P: Work out your answer and check if it’s correct.



Interlinked Digital Resources
1. H5P: Work out your answer and check if it’s correct.



H5P animations

We designed silent animated videos of a detailed written solution.



Videos were kept short and focused on key problem solving steps.

Videos



❑ Numbas questions created to match 
videos.

❑ At each stage, the student can choose 
to return to answer the question or 
request another hint.

NUMBAS

❑ For further practice, the student can 
select “Try another question like this 
one”.

❑ The student can also reveal a fully 
worked solution.

❑ Hints follow the steps from the video 
solution.

❑ If they require help, they can click on 
one of a number of hints.

❑ Student can enter their answer to see if 
they are correct.



SPIRIT Maths - Digital Learning Resources 

Practise more questions of this type, 
get hints and instant feedback

NUMBAS

Work out your answer and enter it to check if it’s correct

H5P

Watch a video of worked solution

Video



Spirit Maths
ExTrA

Diagnostic 
Test

Resources Analytics

SPIRIT Maths ExTrA Outputs



➢Accessed through Maths Online module on 
Canvas, a hub for all things maths-related at MTU.

➢ All first-year students that have a maths or stats 
module are automatically enrolled.

SPIRIT Maths ExTrA Essential 
Toolkit Quiz

• 15 questions
• 30 minutes to complete
• No calculator allowed



SPIRIT Maths ExTrA Essential 
Toolkit Quiz

➢ Based on core skills and knowledge.

➢ Helps students identify areas they need help 
with.

➢ Points them towards helpful resources.

➢ Invite the students to book a session in ALC



SPIRIT Maths ExTrA Essential Toolkit Quiz



SPIRIT Maths ExTrA Essential Toolkit Quiz

Questions that students answer incorrectly have associated 
resources:

e.g. NUMBAS



SPIRIT Maths ExTrA Essential Toolkit Quiz

➢ The resources and the diagnostic test itself can be developed 
organically all the time. 

➢ Diagnostic Test will go live in Semester 1 2022

➢ The quiz can also be imported into modules by lecturers in order to 
help them identify areas the class as a whole might need help with.



SPIRIT Maths ExTrA Essential Toolkit Quiz

IMSLN tutorials:



SPIRIT Maths ExTrA Essential Toolkit Quiz

➢ Lecturers can import the quiz 
into a module and use Quiz 
Analytics on Canvas to see the 
areas that the class have issues 
with. 

➢ Lecturers can initiate an 
intervention, be it in ordinary 
class time or perhaps in 
consultation with the Academic 
Learning Centre.



SPIRIT Maths ExTrA Resources – PILOT
MATH 6051 - Essential Maths and Stats for Business

• Department of Management and Marketing - MTU Cork

• 227  First Year Students in the 2021-2022 academic year

• 6 Academic Staff from Maths Department



❑ Canvas announcement with links sent out before reading week

❑ Lecturers gave an overview of the resources during class time



Videos

▪ For each part of the exam 
question, there is a video 
demonstrating how to solve the 
question.

▪ Videos created using Explain 
Everything.

▪ The videos are embedded in the 
web page, but can be viewed in 
full screen mode.



Measuring engagement with the resources for MATH6051

❑ 226 students in total

❑ 71 (31.4%) students used SPIRIT Maths resources

❑ 48 (21.2%) students used SPIRIT Maths Numbas resources

❑ 42 (18.6%) students used SPIRIT Maths video resources

❑ 19 (8.4%) students used both SPIRIT Maths Numbas and video resources



SPIRIT Maths ExTrA
MATH 6051 - Essential Maths and Stats for 
Business

n=226 Average Module Mark
Semester 1 2021

Average LC Points ** Average Lecture 
Views  *

MATH 6051 students 
that USED SPIRIT Maths 
resources

51.0 32.4 67.7

MATH 6051 students 
that DID NOT USE 
SPIRIT Maths resources

43.4 34.9 42.6

* Lecture views are average views of the pre-recorded lectures on Canvas – 22 lectures in total

** Leaving Cert Points Conversion 

https://www.theleavingcert.com/points-calculator/


Measuring impact of resources for MATH 6051

❑ Response variable

▪ Students final grade for MATH 6051 (%)

▪ proxy for mathematics understanding

❑ Explanatory variables

▪ Students leaving certificate points

▪ Video lectures views

▪ Written notes views

▪ Exercise sheets views

▪ SPIRIT Maths Numbas grade

▪ SPIRIT Maths videos views



Linear Model

Variable
Coefficient

Estimate
Standard Error t-value P-value

Points 0.677 0.082 8.209 <0.001

Lecture Videos 0.067 0.025 2.664 0.008

Notes 0.060 0.085 0.705 0.482

Exercises 0.138 0.091 1.511 0.133

SPIRIT Numbas 0.021 0.01 2.107 0.037

SPIRIT Videos -0.030 0.289 -0.102 0.917



SPIRIT Maths ExTrA 
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