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Using Online Practicals to Support Lab Sessions 
Matthew Bellamy
School of Biological Sciences
BIOL1007 The Molecular Basis of Life I has around 300 students; mostly biological scientists but also a significant number from other programmes such as marine biology and chemistry. These ‘external’ students do not attend the practical lab sessions, so four online practicals were devised to give them an equivalent experience. Matthew was the lead demonstrator for the lab sessions and realised that some simple interactive simulations could provide students with the same results as a real experiment, which they could then write up in the usual way. For example, one simulation enables students to add controlled amounts of a chemical to a solution, see how that affects the pH value and then plot a graph and interpret the results. The simulations even use data from past student experiments, so the data obtained is realistically imperfect.
The simulations are sets of web pages which contain explanatory text, simple animated graphics and Javascript code that provides interactivity. A Microsoft Word file is provided as a template for the lab report. If you wanted to create similar interactive simulations, options include paying the Geodata Unit or a student from Electronics and Computer Science to create them for you.
BIOL 1008 The Molecular Basis of Life II has a further four practicals, plus two ‘online-only’ which are not run in the lab owing to lack of time. Similar online practicals are used by BIOL1011 and BIOL1013, and from next year by BIOL1005 and BIOL1006 as well.
The Biological Science students are required to complete each online practical the week before the equivalent lab session. The aim is to prepare them for the lab, which is a variant of the online practical, by ensuring they know the theory and procedures involved in the experiment. To encourage completion, students must hand in their online lab report at the start of the lab session. 
One of the lab sessions is a problem-solving tutorial on topics such as pH calculations and molarity. There is a folder on Blackboard with interactive examples to help students practice.
Feedback from students and lab session demonstrators has been very positive, with 83% of students saying that they found them ‘helpful’ or ‘very helpful’. There have been no complaints about the extra work involved and demonstrators say the students seem much better prepared and willing to answer questions.

This course also offers optional online quizzes to help students revise or test their knowledge. These are not just multiple-choice, but many have images as part of the question or as the answers. Some lectures have CHIME files to illustrate relevant chemical structures; these can be viewed using a free web browser plug-in which is already installed on all ISS computers. For example it can show a 3-D model of DNA which can be rotated in all directions. These interactive models can be freely downloaded from the web and are an excellent way to help students understand the shape of molecules and how that shape affects their interactions.
A page from an online practical, showing interactive experiment and links to supporting documentation. 
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Determination of the pK, of amino acids or peptides by titration

The apparatus to the left can be used to determine pK, values. It consists of a beaker containing the solution to be
titrated, a pH meter to measure the pH of the solution, and a burette containing 0.1 NaOH with which to ahter the pH of
the solution. The pattern of pH change will depend on the amino acids present and the pK, values for their ionisable
groups.

GaPrint out this Word il

G#1 Repeatedly click on the burette to add 0.2ml samples of NaOH to the beaker, and record the pH change that
occurs. Gontinue urti the pH>11.5.

G#1 Use the data collected from the titration to draw a graph of pH against volume of NaOH added for the
dipeptide Start the axis at pH 2.0.

The regions of the graph where it levels off represent buffering. The midpoint of a flattened region is the Pk,

it Use the example graph in this Word fle to fnd the pK, values for your oun graph.
it Use Table In the Word ileto identiy the groups present, based on the pK, values from your graph.

Onto writing up.





An example online quiz question, showing the use of an image to set a challenging question:
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Question 7 1 points [ Save
Identify which of the amino acid side-chains shown below has been posttranslationally modified and type the single
letter code for the amino acid that was modified

<,

—cuz—cuicuz—cuz—uﬂg
8 Communication C

% Course Tools —cH—~ SNH
A Course Map

Tools.

® control Panel

@ Refresh
@ Detail View

CH; OH

Question 8

1points | Save
id side-chains shown below has been post-translationally modified and type the single &





A CHIME file of a molecular structure, which can be viewed from any angle using the mouse. You can also zoom in to see details. The tick boxes below the structure allow you to hide or emphasise various parts of the structure, or display it in different ways.
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Click and drag the mouse over the picture to rotate the enzyme:
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