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Abstract 

Three examples of how the use of a TI-84 calculator to solve problems can result in confusion, 

misunderstanding, or erroneous errors.  The first problem involves the calculator’s programming 

for negative numbers.  The second addresses the natural logarithm of select integers, and the 

third involves the calculator’s computation of a derivative.  By highlighting these problems from 

different levels of mathematics, the authors intend to demonstrate that the use of technology is 

fallible.  The realization of this notion emphasizes the importance of true student mastery of 

concepts an how that understanding remains vital to student progression and success.   
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Calculator Limitations and the Need for Student Understanding 

Any casual investigation of recent history will lead to an observational understanding that 

we are surrounded by more information now than at any other time in history.  The growth of 

human knowledge has been investigated for decades.  Fuller (1981) suggested that it took 

mankind approximately 1500 years to first double the total knowledge.  He further posited that 

this growth rate accelerated so that knowledge was doubling every 25 years by the end of World 

War II (Fuller, 1981).  The rate of knowledge doubling has increased so that it is now 

approximately 12 months (Ramanjineya, 2018).   

There is little doubt that the advancements in technology have played a pivotal role in 

this advancement of knowledge.  Technology, as a vague concept, is often viewed as the solution 

to any problem.  Fresco is adamant that “…there is no doubt that science and technology can 

produce abundance” (Venus Project, p. 11).  It is for this reason that so much emphasis has been 

placed upon educators to ensure that our students are technologically literate (Alismail & 

McGuire, 2015; Jang, 2016; Reeve, 2016).  There is a great deal of promise within technology 

and students need the skills to utilize this technology, but technology alone is not a panacea.  

Any technology is inherently limited, thus users of the technology need a basic comprehension 

of the problems being solved so they are able to recognize the limitations, and still arrive at the 

correct solution.  A form of technology that is commonly used in classrooms is the TI-84 

graphing calculator.  This paper provides three examples from different levels of mathematics 

(arithmetic, algebra, and calculus) where the limitations of the TI-84 calculator lead to an 

incorrect answer.   
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Arithmetic Example 

The first example of a limitation of the TI-84 comes from the domain of arithmetic and 

involves working with negative numbers.  From a theoretical perspective, negative numbers do 

exist, for example, the left half of the integers.  However, in the calculator they only exist as (-) 

times positive number.  When you type -2 into the calculator, it interprets this as -1*2.   While 

this is a valid way to view negative numbers, problems can arise when performing computations 

involving them.  Specifically, a student types -22 into the calculator, and gets a result of -4 (see 

figure 1).  The calculator exponentiates and then multiplies by (-1).  If the original problem 

involved 𝑥2 where 𝑥 = −2, then the calculator output is not the correct solution.  This is a 

simple order of operations error that can be corrected by entering (-2)2.   

 

 

Figure 1.  Difference in calculator output for the square of negative two. 

 

Students do need to learn their order of operations, but a bigger issue with this problem is 

the distinction between the minus (–) and the negative sign (-).  Almost everywhere in 

mathematics the symbol used for subtraction and the negative sign are the same.  In fact, 3 − 2 is 

considered to be the same as 3 + (-2).  However, in the calculator, there is a distinction that will 

give you errors if you type the problem incorrectly. 
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As demonstrated in figure 2, a student can enter 3 – 2, and get the correct answer.  A 

student could also type 3 + -2 and get the same correct answer.  So, – 2 + 3 should give the same 

result as well because integer addition is commutative, but it does not.  It produces a syntax 

error.  This expression must be entered with the negative sign -2 + 3, and not the minus sign.  

 

Figure 2.  Calculator response to three equivalent expressions. 

 

Algebraic Example 

It is also important to realize that the calculator uses approximations.  These 

approximations can cause the answers provided by the calculator to be misleading even though 

they are very close to the exact value for the expression in question.  Consider the natural 

logarithm, or natural log, denoted by ln(  ).  It is the logarithm base 𝑒 and is the inverse operation 

of 𝑒𝑥.  Since 𝑒 is a transcendental number, any rational power of 𝑒 will necessarily be irrational.  

Therefore, the natural log of any rational number will be irrational.  However, the calculator 

gives some puzzling results for certain rational number entries. 

For example, when you enter the natural log of 23 (ln 23) into the TI-84, you get 

3.135494216 (when the mode for decimal display is set to “float”).  If you then type ‘MATH’ 

and ‘ENTER’ (for ►Frac) which converts the answer to a fraction, you get 
27376

8731
, which is 
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clearly a rational number.  This can easily lead to student confusion.  The calculator produces 

similar erroneous results for ln(  ) of 5, 24, 25, 26, 125 and others.   

      

Calculus Example 

In certain cases, the approximations used by the calculator are not even close to the actual 

answer.  The answer given by the calculator is simply erroneous.  One example of this is the 

derivative of the absolute value of 𝑥 at 0. 

 Consider the following limit definition of the derivative: 𝑓′(𝑐) = lim
𝑥→𝑐

|𝑥|−|𝑐|

𝑥−𝑐
 .  The 

existence of the limit in this form requires that the one-sided limits lim
𝑥→𝑐−

|𝑥|−|𝑐|

𝑥−𝑐
  and lim

𝑥→𝑐+

|𝑥|−|𝑐|

𝑥−𝑐
  

exist and are equal.  If we look at these one-sided derivatives for 𝑓′(0), we get lim
𝑥→0−

|𝑥|−|0|

𝑥−0
  = −1 

and lim
𝑥→0+

|𝑥|−|0|

𝑥−0
 = 1, which are not equal.  So clearly, this derivative does not exist.   

 

 

Figure 3.  The graph of 𝑓(𝑥) = |𝑥| 

 

We can also see this from the graph of 𝑓(𝑥) (see figure 3).  The derivative is the slope of 

the tangent line, which in this case is the slope of the graph itself.  The slope on the left side of 

𝑥 = 0 is -1, and the slope on the right side of 𝑥 = 0 is 1.  These do not match, so the derivative 
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of the absolute value function at 𝑥 = 0 does not exist.  However, as shown in figure 4, when you 

enter this into the calculator, you get zero as the result.  This is incorrect, and certainly shows a 

limitation of the calculator.   

 

 

Figure 4.  The calculator output for the derivative of the absolute value at 𝑥 = 0. 

 

Conclusion 

Advances in technology have produced amazing machines that help us accomplish many 

tasks.  However, without an understanding of the principles and concepts of those tasks, students 

will fail to understand when limited technology provides an incorrect response.  Students must 

understand these limitations and recognize that technology is not infallible and can never replace 

human efforts.  This idea is what leads educators to resist political and curricular efforts to 

substitute the mastery of ideas for their application.  As Skinner (1969) states, “The real problem 

is not whether machines think but whether men do” (p. 265). 
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