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Cell Expo
Episode 4: Osmosis Enquiry

Introduction

In the Cell Expo Unit the students take on the role of exhibition designers 
commissioned by the National Science Museum to develop an exhibition on cells, 
including 3D plant and animal Cells; posters on plant and animal cell structure and 
function, and the range of cell types; hands on activities about the movement of 
substances around, in and out, and between cells; and a brochure to support the 
exhibition. They are commissioned to carry out the work by a fictitious officer at the 
National Science Museum, Ms. Kannikar who oversees the work; and are advised 
and guided by a fictitious cell biologist Professor Jutharat, who introduces them to the 
science of cells and helps them to develop their knowledge and understanding to 
enable them to carry out the various tasks required to create the exhibition. 
Episode 3 will require 2 or 3 lessons depending on how open-ended you make the 
scientific enquiry.

In this episode Professor Jutharat introduces the students to the idea that scientists 
find things out by carrying out scientific enquiries. The students are taken through the 
processes of questioning, identifying variables, choosing the variable to change and 
measure, hypothesising, planning, carrying out, recording and interpreting the 
results, concluding, evaluating and reporting their investigation through the use of 
questions.

Keywords

Diffusion, Osmosis, Semi-permeable membrane, Substances, Variables, Hypothesis, 
Independent variable, Dependent variable, Control variable, Analyse, Conclusion, 
Evaluation

Learning objectives

1! Be able to plan and carry out a simple scientific enquiry about osmosis.

Learning activities       135 mins

Engage          45 mins
Introducing the idea of why scientists carry out scientific enquiries, the scientific enquiry, and 
planning the investigation to the students
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Slide 1  Introduce the students to the episode.
Slide 2  Emphasise the objectives for the lesson.
Slide 3	  	   Professor Jutharat introduces the students to the idea that scientists 

find things out by carrying out scientific enquiries and that they are 
going to carry out a scientific enquiry on osmosis, using the equipment 
they used in the previous episode. They will investigate the effects of 
the concentration of glucose on the distance moved by water up the 
tube. 

Slide 4-5 Give the students the Student Support Sheet: Scientific Enquiry 
Planning Sheets. Tell them that the questions are designed to help 
them to plan and carry out their investigation. The questions on the 
slides help them to plan the investigation. These questions are also 
included at the beginning of the planning sheets. You could ask groups 
to discuss the questions, take feedback from the class, and then let the 
groups produce their plans for the investigation. Alternatively you could 
ask the groups to discuss and plan the investigation with you 
facilitating. For lower achieving groups you could provide them with 
some of the answers already answered on the sheets you give them. 

Explore           40 mins
The students carry out their investigations

Slides 6	   Professor Jutharat emphasizes that you need to see their plans before 
they start their investigation. This will enable you to further facilitate, 
check that their plans are likely to be successful and provide 
meaningful results, and be safe. We would suggest 0, 2, 4, 6, 8 grams 
of glucose per 100ml of water (or 0, 3, 6, 9, 12 grams per 100ml).

Slide 7 Professor Jutharat emphasizes the need for the students to be 
accurate, produce a table in which to record their results, and to be able 
to carry out any calculations. In this case they will only have to calculate 
the mean. Emphasise the need for the students to repeat their 
experiment for each concentration, we would suggest 3-5 repeats, 
depending on the time available. They could wash the cellophane 
between repeated experiments. The students should then carry out 
their investigations.

Explain          25 mins
The students process, analyse, interpret and draw conclusions from their results

Slides 8 Professor Jutharat introduces the students to processing, analysing, 
interpreting and drawing conclusions from their results. You may need 
to help some students by providing them with a blank graph with axes 
drawn and labels. You could also use this opportunity to teach these 
skills, if the students do not have them.
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Evaluate          25 mins
Students evaluate their investigation and then write a report

Slide 9 Professor Jutharat introduces the students to the need to evaluate their 
investigation, and questions to help them to complete this part of the 
investigation. You may need to explain some of these to the whole 
class before they start their evaluations or as part of the facilitation for 
groups.

Slide 10 The students should write a report of their investigation. You may need 
to provide a writing frame for this. Alternatively you could just ask the 
students to ensure they have completed all the sections on the planning 
sheets, and use these for assessment purposes. The report could be 
completed at home. 

Assessment and differentiation

Formative Assessment
Take the opportunity to assess the students during the stages of the investigation. 
You can also use the student’s notes on the Scientific Enquiry Planning Sheets.
Differentiation
Some students may require additional help and support when planning and carrying 
out the stages of the investigation. You could make the investigation more and more 
closed for lower achieving students, and more and more open for higher achieving 
students.  Thus higher achieving students could be only provided with the questions. 
Lower achieving students could be given the question, hypothesis, plan, table for 
recording results, graph axes for drawing a graph of their results, and simple, fewer 
questions to help them make simple interpretations, conclusions and evaluations.

Preparing for the lesson

RESOURCES USED

Student Support Sheets: Scientific Enquiry Planning Sheets
 

EQUIPMENT REQUIRED

Engage

For each student:
Copy of the Scientific Enquiry Planning Sheets
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Explore

For each group:

Materials required per group:
• Cellophane  (15 cmx15 cm)
• 10 % Glucose solution 

(30ml)
• Water
• Small Glass tube
• Small beaker
• Wire to join

Explain

For each student:
Continued use of the 
Scientific Enquiry Planning 
Sheets

Elaborate

For each student:
Continued use of the 
Scientific Enquiry Planning 
Sheets

Evaluate 

For each student:
Continued use of the Scientific Enquiry Planning Sheets
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