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Introduction 
In our current science unit, we are exploring growth. In a previous report, I explored exponential 
growth with the COVID-19 outbreak. In this report, we are exploring linear growth using my 
recorded height over time. We had two questions. First, what has been my rate of growth over 
time? And second, how tall will I be when I stop growing? 
 
Methods 
We used height data from doctor’s visits and home records.  

 
Figure 1. Height measurements. 
 
Here are all of my current height measurements. We left out my height measurements from birth 
to age 2 because the growth rate was so drastically different. There is one data point that is 
below the previous one. This is most likely because one of the measurements was inaccurate.  
 
The simplest way to find a growth rate is to use two data points. At age 2, I was 35 inches tall, 
and at age 12 I am 61 inches tall. Then we found the change in x and y. Dividing the change in 
y by the change in x will give you your growth rate. Over ten years I grew 26 inches, using that 
method, my average growth rate would be 2.6 inches per year. Although this method is 
extremely easy and quick it is not the most accurate way to calculate a growth rate. The way we 
found our growth rate had to account for every single point. 



 
Using this data we created a linear growth model of my height. The equation for any line is  

 
y = mx + b 

 
In this equation, y represents the vertical axis, m represents the slope, x represents the 
horizontal axis, and b is the y-intercept. The y-intercept is the y-coordinate where the line 
crosses the y-axis. The slope of a line is the change of the y coordinate over the change in the x 
coordinate, or as people say, rise over run. In our model the equation is: 
 

Height = Growth Rate * Age + Height at Age 2 
 
The reason we would use more than two points to calculate our growth rate is because any 
measurement can be inaccurate or have “error”  the more points you use the more the error 
balances out. For example, if one point is too high and one is too low the error might balance 
out a little. For example, if we used the two points where my height supposedly went down, the 
growth rate would be extremely inaccurate. Whereas if all the points are used the line will be fit 
to all of the data and not one flawed part of it. This will create an estimate of the growth rate that 
has the least error. 
 
To use all the points we went through a process called “fitting”. Fitting is the process of 
minimizing the difference between the data and a model. First, we had to calculate the total 
difference or the sum of the differences between all the spots where there is data and a 
prediction. Then we changed the growth rate to minimize the difference between our linear 
model and the data points. 
 



 
Figure 2. The fitting process. The colored lines represent the model with different growth rates. 
 
This graph shows the fitting process, the red line is as accurate as we could come, the purple 
line is too high and the green line is too low, to find the correct growth rate, (red) we would have 
to fiddle with the growth rate until the difference is minimized. 
 
Results 
In the end, using our fitted growth rate (2.52 inches per year) we now predict that when I stop 
growing (around 18) I will be around 75 inches tall, or 6.25 feet.  
 



 
Figure 3. Final prediction. 
 
Conclusion 
In conclusion, we found that my growth rate has been around 2.5 inches per year. Assuming 
that I grow at 2.5 inches per year until age 18 I will be 6¼ feet tall. I do not trust this prediction 
entirely because my growth rate is bound to be constantly changing. I do, on the other hand, 
trust my growth rate for the past because it fits the data nicely and minimizes the difference. In 
the end, I learned about linear growth, growth rates, intercepts, line equations, predictions, and 
fitting by minimizing a model and the data. I will likely use this in the future to make another 
model. Some of the things I learned can be useful in other types of growth like exponential, and 
logistic. 


