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students' good learning habits. 
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I. INTRODUCTION 
   

Integration by parts is one of the most important methods 

in integral calculus. It is also a method corresponding to the 

differential method of product. Integration by parts is often 

used when the integrand is the product of two basic 

elementary functions and is not easy to carry out integration 

by substitution. In the actual teaching process, it is not 

difficult to find that students are familiar with integration 

formulas by parts d du v uv v u   , Students also 

understand that when dv u is easier than du v to calculate, 

you use integration by parts, But when the integrand is in 

the form of the product of two basic elementary functions, 

it becomes a problem for most students to choose which 

function is u, which function is v , and turn it into dv. In 

addition, the integration by parts method also contains a 

variety of problem solving rules. If the students cannot truly 

master the internal rules of integration by parts, it is easy to 

cause confusion in methods, resulting in problem solving 

failure, and easily demotivate students' learning 

enthusiasm. Therefore, how teachers can give play to 

students' subjective initiative in teaching, which not only 

enables students to truly master integration by parts, but 

also improves students' autonomous learning ability and 

interest in learning, has always been a topic explored by 

educators.  

With the development of the Internet and the rise of 

online learning platforms, it has become common for 

students to use online learning platforms on mobile phones 

for autonomous learning. In particular, with the advent of 

the era of Big Data, the functions of online learning 

platforms have been greatly developed. It besides can 

undertake on-line answer, online testing, submit 

assignments and corrects students' papers, it can be the 

student of online learning time, the number of attendance in 

class and participate in online discussions, and online 

submit homework scores are combined for data statistics, 

given the corresponding scores as the objective evaluation 

of students' autonomous learning. But how to make good 

use of the online learning platform and make it play the role 

of teaching assistant really is the key for teachers to do a 

good teaching design. Under the background of Big Data 

represented by online learning platform, this paper proposes 

the teaching design of integration by parts from three 

aspects: before class, during class and after class. 

 

II. TEACHING DESIGN OF INTEGRATION BY 

PARTS 
 

A. Design before Class  
The teacher posted the recorded teaching video about 

integration by parts to the online learning platform. 

Students were required to watch it before class and 

complete the corresponding test questions. The video 

includes the derivation of the formula of integration by parts 

and the following four examples: 
 

(i) cos dx x x ; (ii) 2 dxx e x ; (iii) ln dx x x ; (iv) arctan d .x x x  

 

The purpose of the four examples is to enable students to 

master the basic method of integration by parts, that is, 

when the integrand is the product of power function and 

sine (cosine) function or power function and exponential 

function, it is considered to use integration by parts, and the 

power function is set as u; When the integrand is the product 

of the power function and the anti-trigonometric function or 

the power function and the logarithm function, we consider 

the integration by parts, and set the anti-trigonometric 

function or the logarithm function as u. The video is about 

7 minutes, a long time makes students tired and lose interest 

in learning. 

The test includes the following questions: 

(i) Essay questions : What's the key to doing this by 

integration by parts? When the integrand satisfies what 

conditions, you can use integration by parts? 

(ii) Calculation questions: 

 
2 sin dx x x ; dxxe x

  ; 2 ln dx x x ; arccos d .x x  

 

Question (i) in the test is designed to understand students' 

understanding of the integration formula of parts, and to see 

whether students can discover the basic method of 

integration of parts through examples. Question (ii) is 

designed to understand whether students can find the 

connection between test questions and examples, and 

imitate the solution of examples to solve problems. 
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B. Class Design  
During the class, the teacher conducts the teaching 

according to the test results of the online learning platform, 

and further extends the teaching content on the basis of 

students' pre-class preparation. 

Firstly, the teacher asks the students to raise the questions 

generated in the process of watching the teaching video and 

discuss in the class. Then, the teacher comments on the 

discussion results. 

Secondly, the teacher explains typical questions in the 

pre-class test, and then asks the students to practice the 

following two questions:  

 

(i) 2 2cos d
2

x
x x ;  (ii)

3

2

ln
d .

x
x

x
 

 

In order to deepen students' understanding of the basic 

methods of integration by parts. 

Thirdly, the teacher lets the student discuss the solution 

of sin dxe x x . This question does not belong to the basic 

solution of integration by parts. Which function of the 

integrand should be used as u in this problem? The teacher 

raised the question for the students to discuss and divided 

them into two groups: The first group used integration by 

parts to solve question by using xe as u. The second group 

used integration by parts to solve question by using sinx as 

u. The students in the first group got the conclusion 

cos cos dx xe x x e   , they could not draw an obvious answer, 

and they might think this method is wrong. Meanwhile, the 

students in the second group encountered a similar situation. 

They got the conclusion sin dsin .x xe x e x   They may also 

think they are using the wrong method. At this time, the 

teacher can point to two groups of students respectively 

collate cos d xx e and dsin ,xe x  all get cos dxe x x . 

And then we're going to use integration by parts for this 

integrals. The students' curiosity was aroused. Now, some 

of the students in the first group, using integration by parts 

to cos d ,xe x x  might continue to use xe as u. Other students 

might use cosx as u. So the latter is going to go back to the 

original problem, and it's going to fail. And the former will 

get this equation 

 

sin d = (sin cos ) sin d .x x xe x x e x x e x x    

 

This is a situation that students have not encountered 

before. But after discussing the research, the students were 

able to work out the final result 

 
1

sin d = (sin cos )+
2

x xe x x e x x C . 

 

The students in the second group got the same result from 

the same experience. 

Thus that's what makes students realize that this type of 

question, whether you use xe as u or use sinx as u, you can 

use integration by parts. But the second time you use 

integration by parts you still have to take the exponential 

function or the trig function that you selected at the 

beginning as u. 

This process is a process of group cooperative inquiry. 

Through this process, students not only master the methods 

to understand the questions, but also improve their 

independent inquiry ability and enhance their interest in 

learning. 

Finally, the teacher asks the students to practice the 

indefinite integral: 3sec dx x . 

This question is different from the one given above, 

which is suitable for integration by parts, the purpose of this 

question is to let students understand, that you can use 

integration by parts not only when the integrand is the 

product of power function and are sine(cosine) function, the 

product of power function and exponential function, the 

product of power function and anti-trigonometric function, 

the product of exponential function and logarithm function, 

the product of exponential function and sine(cosine) 

function, but also the integral dv u calculates more simply 

than d .u v At first the students change the original type to

sec d tan ,x x but the calculations cannot continue by using 

the first kind of substitution integration. So the students do 

further calculated by using the integration by parts and get 

sec tan tan dsecx x x x   . After calculating you would get 

2sec tan tan sec dx x x x x   . 

Then the students use 2 2tan sec 1,x x  the situation 

arose with the result which like the result of the calculation 

of sin d .xe x x It means this situation: 

 
3 3sec d =sec tan sec d sec dx x x x x x x x     . 

 

In this case, the student is no longer unfamiliar, so it is 

easy to draw the conclusion. 

C. After Class Design  
The teacher asks the students to summarize the 

knowledge learned in this lesson, and upload Power Point 

to the online learning platform for sharing in the class group. 

The teacher will score the results of the students' summary 

as one of the usual grades. The purpose of this design is to 

let students develop good reflective learning habits, to 

consolidate knowledge and strengthen memory. At the 

same time, the teacher let the students on online learning 

platform to complete the corresponding test, to test the 

students' classroom learning effect, at the same time to carry 

on the teaching reflection, reflected in the test of individual 

questions, teachers can use online learning platform for 

students individual coaching, reflected the common 

questions about the test, the teacher will explain in the next 

class. 

 

III. CONCLUSION 
 

Compared with the traditional classroom teaching, this 

teaching design is not only conducive to the autonomous 
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generation and internalization of knowledge and the 

realization of efficient classroom teaching, but also 

conducive to improving students' autonomous learning 

ability, enhancing students' interest in learning and 

developing students' good learning habits. Therefore, 

teachers are required to keep mastering modern education 

technology while making efforts to research teaching 

methods, combine the two organically, make scientific and 

reasonable teaching design, and constantly improve 

teaching efficiency. 
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