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1. Abstract 

To enhance Java programming educations, we have 

developed the Desktop-version Java Programming 

Learning Assistant System (D-JPLAS). DJPLAS supports 

Element Fill-in-blank Problem (EFP), Value Trace 

Problem (VTP), Code Correction Problem (CRP), 

Statement Fill-in-blank Problem (SFP), and Code Writing 

Problem (CWP). Previously, we implemented the student 

answer analyzing function for EFP and CWP to help a 

teacher assessing performances of the students and giving 

feedbacks to them. In this paper, we extend the function to 

supporting all of the five problem types in D-JPLAS.  
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function, Java programming, student assessment  

2. Introduction 

Due to high reliability, portability, and scalability, the 

objected oriented programming language Java has been 

widely used to create various applications that can run on 

single computers or distributed system. The strong demands 

for Java programming education have appeared from IT 

industries. A typical programming course consists of 

grammar instructions in classes and programming exercises 

with computer operations.  

To enhance Java Programming educations, we have 

developed the Java Programming Learning Assistant 

System (JPLAS) [1] as a Web application system, which can 

be used only in Internet available environments. Since 

many students want to access JPLAS at no Internet-access 

places, we have implemented Desktop-version JPLAS (D-

JPLAS), which can run without the Internet [2]. Currently, 

D-JPLAS supports five types of programming problems that 

cover various stages of Java programming study.  

Figure 1 illustrates the usage flow of D-JPLAS. The 

assignment files and answer test files should be shared 

between the teacher and the students using either USB 

memories, email, or file servers. 

Currently, D-JPLAS offers teacher service functions for 

generating programming assignments, managing answer 

files from students, and analyzing their answers, and student 

service functions for solving and answering assigned 

problems. Unfortunately, in teacher service functions, the 

answers in EFP and CWP can be analyzed, to help a teacher 

assessing students' performances and giving feedbacks, by 

summarizing the answers that are submitted in several text 

files from students [3]. 

In this paper, we extend the function for analyzing 

answers to support all of the five problem types in D-JPLAS. 

3. Extension of Student Answer Analyzing Function 

In this section, we present the implementation of the 

extension.  

3.1 Five Problem Types 

The outlines of the five problem types are as follows: 

1) Element Fill-in-blank Problem (EFP) requests to fill 

in the missing elements in the given problem code. 

2) Value Trace Problem (VTP) requests to trace values 

of important variables. 

3) Code Correction Problem (CRP) requests to fix the 

wrong source code according to the test code. 

4) Statement Fill-in-blank Problem (SFP) requests to fill 

the statement given in the problem code. 

5) Code Writing Problem (CWP) requests to write 

source code mentioned in the test code. 

In EFP, VTP, and CRP, the answer consists of words 

whose correctness is marked by string matching with the 

correct answer. In SFP and CWP, the answer consists of 

statements whose correctness is marked by unit test on 

JUnit [4]. 

3.2 Input Data 

As the input data to the student answer analyzing function, 

each row of the answer file contains the student ID, the 

problem ID, the answer date and time, and the answers and 

their marking results at each submission. 
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Figure1 Usage flow of D-JPLAS 
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▪ EFP, VTP, CRP: For example, the following data is 

described in the answer file: 

32577781 2019-04-02 07:05:50 

class[o],Car[o],num[o],gas[o],class[o],void[o],String 

[o],)[o],Car[o],new[o],Car[o],new[o],Car[o],[x], 

boolean[o],bl1[o], System[o],bl2[o] 

Here, 32577781 describes the student ID,  

2019-04-02 07:05:50 does answer date and time, class 

does the answer by the student for the first question, 

and [o] indicates the correct answer where [x] does the 

incorrect answer. 

▪ SFP, CWP: For example, the following data is 

described in the answer file: 

09428349  2019/04/24 13:07:05  p2.BinSortTest 5 1 0 

Here, 09428349 describes the student ID, 2019/04/24 

13:07:05 does answer date and time, p2.BinSortTest 

does the package and class name, and 5 1 0 indicates 

one test was failed among five tests. 

3.3 Output Data 

As the output data, the function outputs the average 

correct answer rate of each student for each problem. 

▪ EFP, VTP, CRP: 

1) Count the total number of blank questions (=A) and 

the total number of correct answers (=B) of each 

student for each problem. 

2) Calculate the average correct answer rate by 

dividing B by A.  

▪ SFP, CWP:  

1) Count the total number of tests in the test code (=C) 

and the total number of successful tests (=D) of 

each student for each problem. 

2) Calculate the average correct answer rate by 

dividing D by C.  

3.4 User Interface 

Figure 2 shows the answer result interface for a teacher, 

to helps finding a student who cannot solve a problem well. 

This interface is implemented using Swing GUI [5]. The 

corresponding raw is highlighted when the correct answer 

rate is smaller than the threshold that is given by the teacher. 

Figure 3 shows the average correct answer rates for the 

selected 12 EFP problems. For example, three students, 

Stu3, Stu4, and Stu6 could not solve problem 265 fully. 

4. Conclusion 

This paper presented the extension of the student answer 

analyzing function to five problem types in D-JPLAS. In 

future works, D-JPLAS will be used and evaluated in Java 

programming courses in Japan and Myanmar. 
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Figure 3 Answer rate graph interface 

Figure 2 Answer result interface 
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