Disciplinary Excellence
in First Year Chemistry




Pictured at the awards ceremony are some members of the First Year Chemistry
team with HEA staff, after winning the National Forum’s Disciplinary Excellence in
Learning, Teaching and Assessment (DELTA) Award, November 2022
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L to R: Tim Conlon, Head of Policy and Strategic Planning at the Higher Education Authority, Anne Downes, ATU, Dr Aisling Crowley, ATU; Dr Cormac Quigley, ATU, Dr Lynn
Ramsey, Chair — National Forum, Dr Etain Kiely, ATU, Dr Eugene McCarthy, ATU, and Dr Michelle Glacken, ATU.




Additional members of the team: Judith
Wurmel, John Graham, Philip White,
Siobhan Wall, and Moira Schlingermann.




Profile of the First Year Chemistry Lab

FIRST YEAR CLASS PROFILE

Chemical and
Pharmaceutical

Science, 25 Common Science, 48

Applied Biology and
Biopharmaceutical
Science, 62

Forensic Science and
Analysis, 35

* Two hours per week practical class embedded in year long modules
* Approximately 300 students annually
* 8 destination programmes



DELTA Action
Plan
Breakdown:

Component 2
Evaluation, Scholarship of
Teaching and Research-
Informed Teaching

Component 3
Designing Curriculum,
Connections and
Collaboration; Learning
Environment

Component 4
Engaging
Teaching/Learning
Approaches, Supporting

Students in Transition, and

Blended/Online
Approaches

Component 5

Assessment Purposes and

their Rationale

Three Year Plan (Sep 2022 - Dec 2025)

Formalise PD planning/record system for team members

Develop induction pack for new team members

Write and implement Student Success Policy

Develop and lead a 5 ECT PD Lab Practical Delivery module

Publication of reaction specific paper to CERP

Publication of course development and analysis of student engagement
Book publication framework

Planned presentations at conferences by each group member

Reduce water consumption in experiment 8

Implement waterless condensers.

Remove CMR from experiments and identify alternative replacements.
Reduce solvent use in the labs.

Reduce Plastic waste

Introduce green chemistry lectures

Embed microbits in chemistry lab environment and lab experiments

Provide student dashboard of student success for all modules

Time in Years
0 1 P 3

Embed module and programme dashboard for team to identify trends and interventions...

Harness machine learning models to explore current and historical VLE data for insights.
Develop and implement H5P interactive videos

Design and implement Moodle activities

Design and create Moodle tutorial videos

Work towards publication of 1st years lab manual

Update rubrics and develop model answers for support staff

Obtain structured feedback from both support staff and students

Analysis of previous assessment data from Moodle & feedback forms

Design & implement assessment improvements

Obtain structured feedback to evaluate assessment design improvements




Embracing the Sustainable Development Goals

Aim: To help our students become sustainability-literate and conscious scientists.

Actions:

* Introduction of Green Chemistry to First Year LIS module

* Revision of experiments to reduce volume size/solvent use.

* Revision of lab manual to reduce plastic cuvette usage and
eliminate use plastic weigh boats.

* Design of new experiments to include waterless
condensers.

* Replacement of CMRs with safer alternatives.




Students as Partners in Teaching and Learning
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Cliona
Flanagan

Final Year
Physics Student

* The Micro:bit experiment has now been
integrated into Common Science Year 1
Maths tutorials.

* It is available as a lab practical for Year 1
Common Science students.

* It has been improved based on staff &
student feedback and will run again next
year.




Students as Partners in Teaching and Learning

* Postgraduate students are key partners in
delivering and developing the first year labs

* Four post graduate demonstrators

(YuanTing Low, Moira Schlingermann, Ryan
McGowan, Aine Sally)

* Two postgraduates working in Learning Analytics
(pictured) :

Supervisor: Dr Etain Kiely, Ikechukwu Ogbuchi,
Ontiretse Ishmael
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Investigating Reduced Engagement & Grades
In Semester 1

Lab 10

Lab 11




Investigating Reduced Engagement & Grades 1

7.How long does it take you to complete the Post lab videos |, 14. How would }/OU like to see the first year chemistry Iabs

and quizzes? .
o improved.
] 0 - 10 minutes = . . .
Refrain from personal comments or naming individuals.

10 - 20 minutes

Enter your answer

- 30 minutes
30 - 40 minutes
- 50 minutes

) Longer than 50 minutes

15. How would you like to see the first year chemistry online

8. Do you feel the Pre lab activities prepare you for the lab . C . -
practical? activities improved.

Yes
Enter your answer

No

() Sometimes




Investigating Reduced Engagement & Grades
In Semester 1

Use Stock Solution to Create Standards i@ A
Fill in the Formula

« glcm3
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Remove the required volume Transfer the volume of stock Dilute the solution by filling to _,-’\-., 4 !4
of standard from the stock solution to a second the mark with solvent. [/\f >

solution of known volumetric flask.

concentration, o ai 1
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Digital Transformation in Teaching & Learning

The First Year Chemistry Moodle Page:

Determination of the
acetic acid content of

Lab Week 16:

Ph_o‘mrnetry: the _

copper content of
v

) —
Lab Week 3: Solvent

extraction

F o THR" |

Lab Week 9: P

standards: . /|

#

titration - a_nalysi; of

Lab Week 14: Optical
rotation - measuring
sucrose concentration

Measuring w
Conductivity (MicroBit

Forensic applications:
Flame Photometry -
sodium and ... )
|’!Dﬂ’ﬁs % m

Lab Week 19:
Preparation of
2-methyl-2-butene by
dahydrau'or!,

W Frogress: 0%

Bank of over
600 questions

21 Pre-Lab &
Post-Lab
Quizzes

36 Video
Tutorials




Improving Feedback on Moodle Quizzes

In the following titration experiment, calculate the concentration of the acetic acid solution

35.00 ml of 1.000M LiOH solution is titrated against a solution of acetic acid (CH3COOH) of unknown concentration (xM) f acetic acid solution is

required to reach the endpoint
The equation for the reaction is
LiOH + CH3COOH — CH3COOLi + H,O

Answers should be given to three decimal places.

QUESTION TEMPLATE

In the following titration experiment, calculate the concentration of the acetic acid solution in the following experiment?

35.00 mi of 1.000M lithium hydroxide (LiOH) solution is titrated against a solution of acetic acid of unknown concentration (xM). 19.32 mi of acetic
acid solution is required to reach the endpoint

The equation for the reaction is LiOH + CH;COQOH — CH3;COOLI + H;O

Answers should be given to three decimal places.

Answer. 1865M x
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Streamlining Pre-Lab Engagement & Assessment

NOW SEPTEMBER 2023

What are the units of conductivity?
O OQ.cm

O ems

O som?

O som?

@ Check

Benefits of H5P:

* Increases active engagement with video.

* Reduces friction in learning by synchronising
theory and assessment.




QQl funded assessment development and

danda |yS |S ASSESSMENT AND CONFIDENCE
IN HE QUALIFICATIONS

INCLUDED IN THE NATIONAL

* REAL Assessment Strategies for NFQ standards FRAMEWORK OEFIgEEE

* QQI Anniversary grant call funding (€59,651) & &5
e Recruitment of postdoctoral researcher underway

* Designing new robust question types and leveraging analytics

Lab activity data analysis enabled by Formula Type questions

REAL EXPLORATION OF
ASSESSMENT AND LEARNING (REAL)

| ‘ USING SOPHISTICATED TOOLKITS
I -2

‘ || , ACROSS NFQ LEVELS
'””“" |' ||||

a)  student Analysis of Acetic Acid b} student Analysis of Aspirin

DR CORMAC QUIGLEY & DR ETAIN KIELY
ATLANTIC TECHNOLOGICAL UNIVERSITY




Academic Integrity and Artificial InteIhgence

* Al and first year chemistry:

* Machine Learning vs Artificial intelligence
* ML used to model student success probability
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Project Outputs to Date

Maan 1t (NaOH
Malarity HNG
Wakume 90, % em' oozl

Amaunt {mal] = Molariy [mol.1'] 5 Vokame {1}

Caseulation

HNO, mobes = 0.1 molfL x 0,025 L « 0.0025 mol

Malarity & Amaunt [mal] | Valuma (1]

Cadeulstion

NaOM molarity » 0.0025 mol = 0.1898 mol/L
oTL

Maolarity NaOH 0.1838 mal1 44 significant figures|

Wt is the pH for a 0.0068 modar solution of KOH?

Answers should be given to two decimal places

pH=-logH"]
=-10g{0.01]
pH==log[H"x
=-log(0.01x2] =0.609

1 0OH gre
pi logH']}
=14-(-log[0.01]} =13

pH=14-(—log[H'x2])
si4=(-log[0.01x2]) =13.30

Eight New
H5P
Videos
Created

i

There are 2 tubes connected to the
condenser, which one is used to
introduce water into the condenser?

Tube connected the furthest from the
heating mantle

Tube connected the closest to the heating
mantle

Improved
Feedback
for over
600
Moodle
Questions




Project Outputs and Dissemination

A statistical analysis of videos as a means of pre- W
practical class instruction in the undergralluate setting

Cutirutas

Intraduction

* Case Study: Seminars: Conferences/
Workshops:
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What’s Next?

Short-Term Goals

Improved lab manual.

Design of a new esterification experiment
which utilises UDL principles and use
waterless condensers

QQl funded assessment development and
analysis.

Publication of undergraduate experiments in
CERP.

Mid-Term Goals

e Student feedback and focus groups on
engagement and assessment in Semester 1.

* Development of new tutorial videos.

* Publication of course development and
analysis of student engagement.

Long-Term Goals

e Design of a 5 ECT CPD Lab Practical Delivery
module.

e Publication of First Year Lab Manual.




THANK YB



Example of H5P video

” Setting up a Distillation Apparatus

-

There are 2 tubes connected to the ®D)
condenser, which one is used to
introduce water into the condenser?

Tube connected the furthest from the
heating mantle

Tube connected the closest to the heating
mantle




Example Moodle p

What is the pH for a 0.0068 molar solution of KOH?

Answers should be given to two decimal places.

Answer:

In the following titration experiment, calculate the concentration of the acetic acid solution in the following experment?

3500 mi of 1.000M lithium hydroxide (LIOH) solution is titrated against a solution of acetic ackd of unknown concentration (xM). 1932 mi of acetic
acid solution is required to reach the endpoint.

The equation for the reaction is LIOH + CH3COOH — CH3COOLI + HoO
Answers should be given to three decimal places.

Answer | 18G5M x

First get the number of moles of LIOH Remember-to change volume to litres 35mi = 00350
No. of moles =M x V
LiOH + CH;COOH react in a 1:1 ratio therefore the number of moles of CH;COOH is equal fo the number of moles of LIOH

Molarity (concentration) of CHzCOOH = Moles/ volume (titration endpoint in litres)

The corract answer is: 1.812

What is the pH for a 0.0068 molar solution of KOH?

Answers should be given to two decimal places.

Answer. 21756 %

If Acid with1 hydrogen (ex: 0.01M HCI) then use the formula

pH=-log[H"]

==log[0.01] =1

If Acid with 2 Hydrogens (ex: 0.01M H,S0O,) then multiply the concentration by 2
pH==log[H"x2]

=-log[0.01x2] = 0.699

If Base with 1 OH group (ex: 0.01 M NaOH) then use the formula
pH=14-(-log[H"])
=14-(-log[0.01]) =13

If Base with 2 OH group (ex: 0.01 M Ba(OH),) then multiply the concentration by 2
pH=14-(-log[H"x2])
=14-(-log[0.01x2]) = 13.30



Student Average Grade

Fill in the Formula

C1 g/cm3

Semester 1 Grad

848 V1 cm3

81.05




