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Introduction
Practical classes are a crucial part of the Chemistry degree, but students may not feel comfortable in the lab environment, and may be worried before these practical sessions as they may feel they lack 
practical skills.1 (Kolil, Muthupalani & Achuthan 2020).  The Covid-19 pandemic limited students’ access to the lab, and students were even less confident in the lab when returning to campus.

Flexible and interactive teaching materials such as videos, interactive models, practice exercises and quizzes can increase students’ engagement and enhance their sense of belonging and progression as 
new Chemists.2 (Kahu, 2013).  Such materials should be designed to balance cognitive load and exclude redundant or extraneous details. (Mayer, 2021 & Sweller, 2010).

The Chemistry Department has been awarded a local grant to develop and evaluate a range of interactive materials for our students.  We are working with the DCAD Digital Learning Development Team 
to produce innovative and exciting material to enhance our students’ lab learning through interactive virtual experiments that can supplement their in-person lab practice.3 (Bortnik, Stozhko, Pervukhina, 
et al. 2017).

Discussion
In the level two practical module we are working with employed undergraduate and postgraduate students to design flexible and interactive teaching materials in collaboration with a digital learning developer. 

Students are designing questions and teaching material for their peers and working on the answers that can help them to gain a broader overview and interest in the topic. They also provide a broader link to their peers through their ability to ask questions about student concerns and 
opinions that can then feed into the material.

Fig 1. Column chromatography column building exercise Fig 2. 360 degree tour of lab environment, showing 
points of interest

Fig 3. Part of interactive learning materials to explain 
the chemical processes related to the experiment

Fig 4. 3D tour of rotary evaporator, which includes 3D 
animation and a usage guide

Scan to view 3D rotary 
evaporator tour:

Or visit: 
https://tinyurl.com/
RotaVap

Simulations

• Interactive simulations of complex stages of the 
sodium borohydride reduction experiment are being 
designed to increase students’ understanding, 
engagement and confidence.

• These involve activities and exercises to practice 
certain techniques, which can be repeated as many 
times as the student requires.

Lab Tour

• 3D interactive virtual tour of the real lab setting, 
showing equipment stores, safety precautions, 
specialist equipment, and personal workspaces the 
students will be using.

• Photos and other media will be incorporated to 
demonstrate specific areas, such as fume cupboards, 
apparatus and safety equipment.

• Helps students familiarise themselves and reduces 
the “going in blind” feeling many experience.

Learning materials

• Explanations, questions, and safety precautions presented in a user-friendly 
way.

• Provides students with multiple opportunities to consolidate their 
understanding with questioning designed to prompt problem-solving, recall 
and rehearsal.

• Encourages students to read beyond the scope of the course with open-
ended tasks, ‘unsettled questions’ such as mechanisms of action, or examples 
of problems they may face.

Planned Evaluation ⦿ Think aloud protocol (usability observations)  ⦿ Semi-structured interviews  ⦿ Assessment grades ⦿ Staff interviews

Summary
The goal of this project is to make the course 
more approachable to our diverse students, 
deepen their understanding of the taught 
material and bring a sense of real partnership 
by letting them have their say and help us 
make improvements to the course.

We will be evaluating this project with our 
2022-23 cohort.
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