
Companion Proceedings 8th International Conference on Learning Analytics & Knowledge (LAK18) 

Creative Commons License, Attribution - NonCommercial-NoDerivs 3.0 Unported (CC BY-NC-ND 3.0) 

 

1 

Estimation of Learners' Programming Level based on Free 

Descriptions in MOOC Course 

Masako Furukawa, Kazutsuna Yamaji 
National Institute of Informatics 

{furukawa, yamaji}@nii.ac.jp 

ABSTRACT: National Institute of Informatics released a basic course for software 
programming by MOOC. In such online courses, it is important to support learners according 
to their levels and needs. To realize such support for learners, we propose to estimate the 
learners' programming level based on free descriptions in MOOC course. The difference of 
used keywords for each programming level is revealed by the correspondence analysis. 
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1 INTRODUCTION 

In online courses, it is important to support learners according to their levels and needs. For example, 

Sun et al. (2008) clarified the critical factors influencing learner satisfaction. To realize such support 

for learners, we propose to estimate the learners' programming level based on free descriptions in 

MOOC course. 

2 METHODS 

National Institute of Informatics released a basic course for learning programming by MOOC. The 

lecture took place from August 9, 2016, and lasted 4 weeks. The number of learners was 6,859. Each 

lecture consists of 3 to 5 videos and a confirmation quiz. We set up a discussion board for discussion 

and mutual help. The number of discussion threads reached 210. Before starting the course, the 

learners answered questionnaires. One of the questionnaires asks the learners their programming 

levels as shown in Table 1. The number of respondents who answered the questionnaires and the 

number of contributors to the discussion board are also shown. To clarify the relationship between 

programming level and free descriptions in discussion board, we use correspondence analysis. 

Table 1: Programming levels and the number of messages / contributors 

ID Programming level Number of 

respondents 

Number of 

contributors 

A1 I have no programming experience 1,313 58 

A2 
I have studied programming by primary books 

or sites 

601 35 

A3 I can make a program 392 34 

A4 I program daily 119 6 

NA (No response) 4,053 16 
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The correspondence analysis is a method used in the natural language analysis, which visualizes 

relationships among categories and keywords. At first, 30 keywords were extracted in order of 

appearance count. Then, the frequency of these keywords is calculated for each programming level. 

The vector of frequency of keywords is reduced to two-dimensional using correspondence analysis.  

3 RESULTS 

Figure 1 shows the results of correspondence analysis. The labels of "A1" - "A4" and "NA" 

correspond to the IDs in Table 1. The circles show the location and frequency of the keywords.  

When we see the location of "A2", there are many segments of program codes. This shows that the 

learners who have studied programming by primary books or sites frequently wrote concrete 

program codes in discussion board. When we see the locations of "A3" and "NA", there are 

keywords such as "File" and "Character". This is because the learners who say "I can make a 

program" tried to explain about manipulation of files and characters. The locations of "A1" and "A4" 

are similar, and the keywords "Execute" and "Error" are around there. This is because they discussed 

errors of programs. "A1" frequently used "Thank" to express appreciation. 

 

Figure 1: Results of correspondence analysis 

4 CONCLUSION 

In this paper, we proposed to estimate the learners' programming level based on free descriptions in 

MOOC course. By the correspondence analysis of discussion board, the difference of used keywords 

for each programming level was revealed.  
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