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Methods
Five introductory physics textbooks were selected for analysis. 
A. Halliday Resnick and Walker, Fundamentals of Physics 9th ed.
B. Young and Freedman, University Physics 11th ed. 
C. Giancoli, Physics for Scientists and Engineers 4th ed. 
D. Knight, Physics for Scientists and Engineers 3rd ed. 
E. Serway and Jewett, Physics for Scientists and Engineers 8th ed.

Each integral presented in the text was coded according to the 
scheme summarized in the table to the right. 

Discussion
By a significant margin the most common presentation of an 
integral was categorized as adding up pieces. 
• 187/331 (57%) in AUP
• 280/331 (85%) coded as either P or AUP
• 30 (9%) integrals between P&A and AD

The number of integrals between the textbooks varied depending on 
the number of examples and other factors but the contexts in which 
integration was utilized varied very little. 

Categorizations Keywords and Ideas Example
Perimeter and Area
(P&A)

- Area referenced in the text
- Shaded region on graph 

Antiderivative
(AD)

- Indefinite Integral
- Start and end with a function
- Use of constant of integration 

𝑈 = #𝜇𝐵 sin 𝜃 𝑑𝜃

= −𝜇𝐵𝑐𝑜𝑠𝜃 + 𝐶

Adding up Pieces 
(AUP)

- Summation Notation
- Infinitesimal divisions
- Summation referenced in text
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Procedural
(P)

- Adapted from analytical derivation epistemic game [4]
- Integration used as a tool 
- Deriving an algebraic expression
- Solving differential equation 
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Motivation
Setting up an integral based on a given physical system can be a 
significant barrier to success for students [3]. Prior research has 
shown that the way students think about integration (area under the 
curve, the antiderivative, or adding up pieces) before they start a 
problem has an effect on their success when setting up the necessary 
integrals [1]. These studies informed our research question. 

How are integrals presented in introductory 
physics textbooks? 

P&A AD AUP P Uncoded
21 9 187 93 21
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Data & Analysis

Students are most likely to come out of a calculus course with
a perimeter and area or antiderivative conceptualizations of
integrals which are neither common nor productive [1,2]. In
contrast, the most common representations in physics texts
are adding up pieces and procedural.
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