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Introduction:
Undergraduate teaching labs are under increasing pressure, with fixed lab space and limited teaching time, so it is important for students to make the most of their time in the labs to learn the skills required to gain a chemistry degree. This pressure has been
amplified for the next academic year due to the implementation of social distancing restrictions as a result of COVID-19. In response to these pressures, our focus has shifted to increasing student preparedness using pre-lab materials, ‘flipping the lab’, so
students can maximise their contact time. Research Methods is a third-year practical module aimed at bridging the gap between teaching and research. The course consists of several advanced experiments which require the use of equipment & methods
new to students, to encourage them to become more independent chemists. Currently, the pre-lab material available to students includes a ‘Step by Step Technique guide’ for each skill, yet the literature and anecdotal evidence suggest these methods are
not the most effective in aiding student preparation.1 The project aims to investigate student opinions on, and engagement with, the current resources, to help direct the design of new and improved pre-lab activities.

A pre-questionnaire was designed with a mixed methods approach to test how
the students used the current resource:
•
•
•
•

Student Confidence in Performaing Required Skills

.

The Study:

When it was first used
How frequently it was used
Whether other external resources were required
How confident they felt towards different practical skills after using such
resources

Most of the student population surveyed (86%) read the guide before starting
the experiment, however the majority felt the guide was not easy to understand
and was not engaging as a preparation tool (Fig. 1). Students that sourced
external materials alongside the guide, mainly YouTube videos, indicated a
higher level of confidence in their practical skills (Fig. 2).
Did you find the guide easy to understand?

Was the guide engaging?
Yes
No

Yes
No

40%

47%
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"Too much information"
"Hadn’t heard of or seen before"
"Quite long"
"Should be simplified"
"Need to be able to see it to understand"
"Reading and actually doing it was quite different"
"The wording isn’t great"
"Lost a week [of work] because the manual was unclear"

60%

"Just a lot of bullet points and was not easy to read"
"It was just words"
"When reading at home it was hard to keep up with"
"A video would have been better"
"Required diagrams"

Results and discussion:
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Figure 2: Likert scale responses to statements measuring confidence following using either only the
guide or with other resources.

Preliminary feedback was positive, with comments such as “Very simple for those
not used to the Schlenk line and done in an easy to understand manner” and
“straight to the point with clear visuals”. A follow-up questionnaire was designed
to test which aspects of the video are most/least effective (and will influence
creation of future resources). As well as how effective students find these new
resources overall. Now that the resources have been created, they will be
embedded into a structured pre-lab activity containing opportunities for
interactivity.

Methods:

Each experiment was broken down into the different skills required for its
completion. Each of these skills were then storyboarded to give the successful
pathway of how to complete each task, as well as incorrect decisions resulting in
common errors being identified. Resources were filmed in the same
environment, using the same equipment that would be available to the students
when carrying out the practical experiments, to introduce familiarity with the
aim of improving confidence. Videos depicted a demonstrator (indicated by the
red lab coat, Fig.3) rather than an academic to make the resources feel less
intimidating whilst still being perceived as the correct techniques. No identifiable
or distinguishing features were filmed to allow for easy and seamless future
alterations, additional resources, or equipment changes. To test what video
styles were most effective, two different resources were created; one containing
only voice over instruction, whilst the other has only text.

Conclusion:
In this project we have been able identify how, when and why students are
engaging with the different resources . This information helped direct the
creation on new, bespoke instructional videos that will help students feel more
prepared for completing advanced practical skills in lab. Preliminary results from
the project are now being used to from the basis of a larger, faculty funded
project, where the aim is to create these pre-lab activities across the whole of
the programme.

Check out the resources for yourself!

Figure 1: Responses from students about the current guide (top) and select reason for the responses
(bottom).

Analysis of the student comments led to the design of a series of skill videos to
be supported by short, low-risk formative assessments. The videos would
include several key factors: 1) use of the actual teaching space and equipment in
the teaching labs, 2) a level of interactivity that allows students to make mistakes
and see how they can be corrected, 3) a mixture of point-of-view camera angles
(head and chest mounted) to help the student feel immersed (Fig. 3).
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Figure 3: Examples of chest (left) and head (right) mounted point-of-view camera angles used in the
resources.
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