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Qualitative Data 
Below is two pictures, before and after leaving the potato chips in the sucrose water for 
approximately 72 hours. In both photos, the test tubes are colour coded for each concentration of 
sucrose water, and distilled water. The colour blue represented the distilled water, green was 
0.20mol/L, yellow was 0.40mol/L, orange was 0.60mol/L and pink was 0.80mol/L. 
 
Table 1. Quantitative data showing the potato chips submerged in sucrose water before and after 
leaving it in for 72 hours. 

Data Observations 

Figure 1. Picture of the potato chips submerged in 
the sucrose water, before leaving it for 72 hours.

 

Three potato chips can be seen 
submerged in each test tube. This is 
before the potatoes were left in the 
solution for 72 hours. 

Figure 2. Picture of the potato chips submerged in 
the sucrose water, after leaving it for 72 hours.

 

The potato chips submerged in the 
sucrose water after being left for 72 
hours. It can be seen in the image, that 
the water became murky and also 
slightly green or translucent. 
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Quantitative Data 
Table 2. Raw data showing mass of each potato chip (± 0.01g) before and after being placed in 
different concentrations of sucrose water. 

 Trial 1 Trial 2 Trial 3 

Concentration 
(mol/L) 

Initial 
Mass 

(±0.01g) 

Final 
Mass 

(±0.01g) 

Initial 
Mass 

(±0.01g) 

Final 
Mass 

(±0.01g) 

Initial 
Mass 

(±0.01g) 

Final 
Mass 

(±0.01g) 

0.00 0.34 0.28 0.34 0.26 0.38 0.31 

0.20 0.33 0.37 0.35 0.35 0.44 0.45 

0.40 0.38 0.37 0.35 0.33 0.37 0.36 

0.60 0.41 0.35 0.36 0.27 0.41 0.34 

0.80 0.39 0.26 0.37 0.27 0.36 0.25 

*Uncertainty is ± 0.01g, as it was the smallest unit of measurement on the electric weighing scale 
that was used. 

Processed Data 
In this lab, the data was processed by calculating the percent mass change for each trial and the 
average, and the correlation between the average percent mass change and the concentration of 
the sucrose water. The average was calculated to find a single number that represents the percent 
mass change for each solute concentration. The correlation was calculated to test the relationship 
between the average percent mass change and the sucrose concentration.  
 
Table 3. Processed data showing the percent mass change (± 0.01 %) for each potato chip in the 
different concentrations of sucrose water, including averages and correlation. 

Concentration 
(mol/L) 

Percent Mass Change (±0.01%) Correlation 
(±0.01) 

 Trial 1 Trial 2 Trial 3 Average 

0.00 -17.65 -23.53 -18.42 -19.87  
 
 

-0.50 
0.20 12.12 0.00 2.27 4.80 

0.40 -2.63 -5.71 -2.70 -3.68 

0.60 -14.63 -25.00 -17.07 -18.90 

0.80 -33.33 -27.03 -30.56 -30.31 
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Sample Calculations: Microsoft excel was used to calculate the average percent mass change 
and correlation. The TI-Nspire CX calculator was used to calculate the percent mass change. 
Examples and formulas for these calculations can be seen below. 
Percent Mass Change: Example of trial 1 for distilled water. 
 

        =ercent mass change p 00  initial mass
f inal − initial mass × 1     

                                                             00= 0.34
0.28−0.34 × 1  

.176471 00   =  − 0 × 1  
                                                             7.6471  =  − 1  
             7.65   =  − 1  
 
Average Percent Mass Change: verage(data)  = a  
Correlation: orrel(array1, array2)  = c   
 
Technology Used: 

- Microsoft Excel 
- TI-Nspire CX calculator 

 
Figure 3. Scatter graph showing the average percent mass change (± 0.01 %) of the potato chips 
in the different concentrations of sucrose water, and distilled water, with correlation acting as a 
trendline. 
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The general trend that can be seen from the 0.20 concentration of sucrose water to the 0.80 
concentration, is that the average percent mass change decreases, or becomes more negative. 
There is also a direct increase from the distilled water to the 0.20 concentration. A line of best fit 
is seen on the graph, representing the correlation value between the sucrose water concentration 
and the percent mass change of the potatoes. The correlation is negative meaning that as one 
variable increased, the other decreased. In this case, as the sucrose water concentration increased, 
the percent mass change decreased. 
 
Additional Statistical Analysis 
The additional statistical analysis that was done is the t-test, in order to test the significant 
difference between the changes in mass for the different sucrose concentrations.  
Microsoft excel was used in order to perform the test. 
H0: There is no significant difference between the percent change in mass for the different 
sucrose concentrations. 
HA: There is a significant difference between the percent change in mass for the different sucrose 
concentrations. 
 
Table 4. T-test showing the difference between the various sucrose concentrations and the 
percent change in mass. 

Test Analysis Conclusion 

Between the percent change in 
mass for 0.00mol/L and 
0.20mol/L concentrations of 
sucrose water. 

P = 0.004 P < 0.050 
H0 = rejected.  
There is a significant difference between the 
percent change in mass for the 0.00mol/L and 
the 0.20mol/L concentration of sucrose water. 

Between the percent change in 
mass for 0.00mol/L and 
0.80mol/L concentrations of 
sucrose water. 

P = 0.016 P < 0.050 
H0 = rejected.  
There is a significant difference between the 
percent change in mass for the 0.00mol/L and 
the 0.80mol/L concentration of sucrose water. 

*T-test results were increased to 3 decimal places in order to increase the precision, due to the 
small values of the numbers.  

Conclusion 
The purpose of this lab was to investigate the effect of sucrose concentration in water on 

the change in mass the potato chips. The hypothesis for this lab stated that if the concentration of 
the sucrose water is higher, than, the percent mass change of the potato chips would be smaller 
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because water moves from a lower to higher solute concentration in osmosis to dilute a solution 
(Allott and Mindorff, 38).  
 

The data from the experiment supported this hypothesis, and showed that the percent 
mass change decreased as the concentration of the sucrose water increased. First, this is 
demonstrated by the qualitative data. It can be seen in figure 2, that the water is slightly more 
murky than figure 1. The murky water is due to the osmosis that occurred as the potato chips 
were submerged in the solution. More water left the potato and travelled to the sucrose water 
solution, or the hypertonic solution, outside the potato. This diluted the solution and created the 
murkiness of the water. However, because the potatoes were submerged in the solution for 72 
hours, reverse osmosis occurred due to the increased vapour pressure and turgor pressure of the 
potato cell wall, affecting the process of osmosis as well (Silverthorn 135). Reverse osmosis is 
the process of osmosis in which water travels from a higher to lower solute concentration 
(“Osmosis”), hence skewing the data.  
 

Furthermore, the quantitative results further supported the hypothesis. As the solute 
concentration of the sucrose water increased, the percent change mass decreased. The average 
percent mass change for the 0.20mol/L concentration was 4.80%. This decreased moving on to 
the next concentration, 0.40mol/L to -3.68%. The next value for the concentration, 0.60mol/L 
was -18.90%. The final value for the 0.80mol/L sucrose concentration was -30.31%. This data 
can be seen in figure 3, showing an increase in percent mass change from distilled water to 
0.20mol/L concentration, following a decrease in percent mass change as the concentration 
continued to increase. The negative correlation value, -0.50, acted as a trend line in the graph and 
showed that as the concentration of sucrose water increased, the percent mass change decreased.  
 

In addition, a t-test was performed in order to test the difference between the percent 
mass change for different concentrations of sucrose water. Both t-tests rejected the null 
hypothesis and showed a significant difference between the concentrations of sucrose water and 
their effect on the change in mass.  
 

The only anomaly in this data, was the average percent mass change for the potatoes in 
the distilled water - with a 0.00mol/L concentration - which was, -19.87%. This is an anomaly 
because since the solute concentration was extremely low, water should have moved  from the 
lower to higher solute concentration, or from the solution to the potato (Allott and Mindorff, 38). 
In this case the data should have shown a positive percent mass change as the mass of the potato 
would have increased because of the water that moved to the potato. As stated before, this 
anomaly was due to the error of leaving the potato chips submerged in the solution for 72 hours, 
resulting in reverse osmosis (“Osmosis”), which will be further discussed in the conclusion.  
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Despite this anomaly, the hypothesis was accepted. The results correlate with a lab done 
by Dee U. Silverthorn, on the osmolarity and tonicity of potatoes, turnips and pumpkins. They 
found that if in a hypertonic solution, water would move from the potato to the solution, and 
hence lose mass, and the opposite would occur, if in a hypotonic solution (Silverthorn 139-140).  
 

Some possible extensions of this lab could be to test the effect of the different 
concentrations of sucrose water on the change in mass in a variety of different plants or potatoes. 
Also, it would be possible to test if their is a difference between sucrose water concentrations 
and salt water concentrations in terms of their effect on the percent mass change of the potato 
chips. Another possible test would be the effect of pH or temperature on osmosis.  

 
Evaluation 

Table 5. Table showing strengths of the lab. 

Strength Explanation 

Wide range of controlled 
variables. 

One strength of the lab was the wide range of controlled 
variables, such as the volume of the solution, the potato, the size 
of the chips, the same shape of the chips, blotting the potatoes dry 
before weighing the potato chips, the same time to leave the 
potatoes in the solution and the use of the same scales. This 
allowed for more accurate results, as it made the experiment more 
controlled.  
 

Multiple variants of the 
independent variable. 

Another strength of the lab was the multiple variants of the 
independent variable. The independent variable was the 
concentration of the sucrose water. In this lab, there were five 
variations of the concentration of the sucrose water, 0.00, 0.20, 
0.40, 0.60, and 0.80mol/L. The variations of the independent 
variable gave more accurate results as it allowed for a more 
specific investigation into the difference between certain 
concentrations of sucrose water causing a particular change in 
mass.  

The use of accurate 
measuring tool, such as a 
graduated (measuring) 
cylinder. 

The use of precise measuring tools allowed for more accurate 
data to be drawn, and allowed for better control over the 
controlled variables. In this case, the control over the volume of 
the sucrose solution. This allowed the experimenters to gain a 
more accurate understanding about osmosis in potatoes. 
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Table 6. Table showing limitations and possible improvements for the lab. 

Limitation Explanation Improvement Explanation  

Leaving the 
potato chips 
in the 
sucrose 
water for 
more than 
12 hours. 

Leaving the potato chips in the 
sucrose solution for too long 
affected the results because 
leaving them in the test tubes 
with a stopper added extra 
vapour pressure  (“Osmosis”). 
Additionally, the hydration of the 
potatoes increased the turgor 
pressure of the cell walls, 
affecting the process of osmosis. 
This resulted in reverse osmosis, 
hence skewing the results as the 
mass change occurred because of 
both osmosis and reverse 
osmosis. 

Submerge the 
potato chips in 
the sucrose 
solution for 
10-12 hours, 
as stated in the 
method. 

This will improve the data, 
as it will decrease the 
pressure in the test tubes, 
preventing reverse osmosis 
from occurring, but leaving 
it for enough time for 
osmosis to occur. 

Lack of 
temperature 
control. 

The science lab that the potatoes 
stayed over 72 hours was not 
temperature controlled. Due to 
the air conditioner turning off 
and on, and the amount of people 
that came in and left the room. 
This affected the rate in which 
the osmosis occurred, affecting 
the results. 

Place the 
potatoes in a 
temperature 
controlled 
space, like a 
fridge. 

This will allow the osmosis 
for all the potatoes to go at 
the same rate, allowing for 
more precise results. 

Use of a 
ruler to 
measure the 
size of the 
potato 
chips. 

A ruler was used to measure the 
size of the potato chips. This 
affected the results due to the 
lack of precision of the ruler. 
This caused each potato chip to 
have different masses or sizes 
causing a difference in the 
osmosis that would occur. 

Use of a 
vernier caliper 
or a more 
precise 
measuring 
device. 

This would allow for more 
specific results as the sizes 
and masses of the potato 
chips would have been 
more precise and 
consistent. 
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Not enough 
trials. 

This lab only had three trials 
affecting the results of the 
experiment because if more trials 
were implemented, the data 
would have been more precise as 
it could have accounted for more 
anomalies in the data, and more 
detail in terms of the sucrose 
concentration effect on the 
change in mass of the potato 
chips.  

Include at least 
5 trials to the 
experiment. 

This would allow for a 
deeper understanding of 
the lab, as more trials are 
there to investigate the 
effect of the sucrose 
concentration on the 
change in mass of the 
potato chips, finding 
further anomalies in the 
data and more reliable 
statistics. 
 

Putting pins 
in the 
potato chips 
as labels. 

Putting pins in the potato chips, 
as labels, was a source of error, 
because this could have affected 
the mass and the osmosis that 
occurred in the chips by poking a 
hole.  

Put the potato 
chips in each 
test tube 
individually. 

This would make it easier 
to differentiate between the 
separate trials for potato 
chips and not affect the 
mass and the osmosis in 
the process. 
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Peer Assessment 1: 
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Peer Assessment 2: 
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Peer Assessment 3: 
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