Learn Biological Sciences and Chemistry through cellular transport and concentration
Learning Objectives
1. Students will learn what is osmosis and concentration.
2. Students will learn how to collect, organize, represent, visualize and analyze data.
Teaching 
Students will be taught osmosis , concentration, pH and spectrophotometry using text and visual aid resources for example resources from Labxchange – Osmosis https://www.labxchange.org/library/items/lb:LabXchange:4af9e865:lx_simulation:1?fullscreen=true  and Concentration https://phet.colorado.edu/en/simulations/molarity and Spectrophotometer https://www.ncbionetwork.org/iet/spectrophotometer/
Learning
Osmosis
1. Each student will open, observe and play the below simulation for 10 min and identify the component of simulations & graph axis and interpret their function as they observe.

https://www.labxchange.org/library/items/lb:LabXchange:74c6e366:lx_simulation:1?fullscreen=true

2. Each student will then discuss the function of each box, graph and table with their peer student and share out to classroom.

3. Instructor will then play the simulation asking students in group to predict the outcome of experiment and then ask student to observe the outcome, discuss the observed outcome with their peers and finally reflect on the outcome on Google doc.

4. Observe the graph on simulation by varying the variable and ask students to participate in Notice and Wonder activity.

5. Students will develop a testing hypothesis, play the simulation to collect the data by changing the variables to collect, organize, visualize, represent and analyze data using Google and MS Sheet constructing & calculating central tendencies - mean, median and mode. Further creating Z-distribution and apply statistical test to test the hypothesis and explore correlation & regression and dependency of data.

6. At the end asking students to share the response on Padlet as What you used to think and what you think now about osmosis.

Concentration

1. Each student will open, observe and play the below simulation for 10 min and identify the component of simulations and interpret their function as they observe.

https://www.labxchange.org/library/items/lb:LabXchange:626b1dac:lx_simulation:1?fullscreen=true

2. Each student will then discuss the function of each component with their peer student and share out to classroom.

3. Instructor will then play the simulation asking students in group to predict the outcome of experiment and then ask student to observe the outcome, discuss the observed outcome with their peers and finally reflect on the outcome on Google doc.

4. Observe the graph on simulation by varying the variable and ask students to participate in Notice and Wonder activity.

5. Students will develop a testing hypothesis, play the simulation to collect the data by changing the variables to collect, organize, visualize, represent and analyze data using Google and MS Sheet constructing & calculating central tendencies - mean, median and mode. Further creating Z-distribution and apply statistical test to test the hypothesis and explore correlation & regression and dependency of data.

6. At the end asking students to share the response on Padlet as What you used to think and what you think now about osmosis.

Spectrophotometer

1. Students will operate the below online spectrophotometer and learn how to operate the spectrophotometer.

https://biomodel.uah.es/en/lab/abs/espectro.htm

2. Students will prepare hypotonic, hypertonic and isotonic solutions by using solutes like salt & sugar and solvent like water. Transfer the solutions to the cup.

3. Students will construct a spectrophotometer to do a hands-on activity : students will cut the cardboard box into three circles ( from front, middle and back) in a way which will allow the light to move in from front, middle circle should be of size to allow a cup or circle to fit in to absorb the light and then towards the back of circle of same size of front circle to allow the light to pass through. Use the mobile applications ‘Color Grab’ (Android) or ‘Color Name AR’ (iPhone) to calculate the absorbance, transmittance and finally optical density : 

[image: What is Optical Density (OD)? And what it is not!]

[image: A diagram of a sample

Description automatically generated]

4. Take a cup and add either of solution type (hypotonic, hypertonic and isotonic) to it and put it middle of the cardboard box with front circle facing the laptop and in middle circle with cup/glass with materials and back circle facing the application. The light intensity to be calculated by mobile application: ‘Color Grab’ (Android) or ‘Color Name AR’ (iPhone) for recording of data, then collection of data on Google / MS Excel and finally organize, visualize data and analysis as we change the solution type. And then next part of the experiment will be to add cheek cells to different solution type and calculate the optical density. Finally apply knowledge of osmosis to explain the process of osmosis happening in each type of solution, what will happen to size of cells as they are added from cheek to different solution types. 
Assessment 
1. Students will write a summary of the new knowledge and skills attained.
2. Students on Google Slides / Microsoft Power point will create a power point slides to evaluate the results and select a group leader to elaborate the relationship between cellular transport and concentration in context & interface of biology and chemistry.
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