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Abstract: Violinists need to master various techniques such as correct fingering and positioning. 
Recently, there have been learning support systems for piano that indicate the next key to be 
pressed by outlining it in color, to help beginners understand correct keying. An evaluation of 
these learning systems revealed them to be effective. This method can be used to the same effect 
for learning fingering positions on the violin, by indicating the next point to be touched on the 
strings. However, it is important to enable learners to withdraw from the system support. 
Generally, people share psychological characteristics which dictate that they will cease to trust 
someone by whom they have been cheated or lied to. Accordingly, learners will withdraw from 
system support naturally if once they become competent the system begins to present not only 
correct information but also vague or false information. Therefore, the goal of our study is to 
propose a violin learning support system that introduces false or vague information to encourage 
users to become independent of the system support. 

 
 
Introduction 
 
 Various skills are needed to play the violin, for example, reading a score, positioning that is using only 
the fingers of the left hand to press strings onto the fingerboard to produce the note indicated, fingering, rhythm 
sensation, strength of bowing, tempo, and basic stance. Acquiring these skills requires long-term basic training. 
As mastering the violin takes a lot of time and effort, many players abandon the instrument, being disheartened 
by their low proficiency, or overwhelmed by the challenge. In particular, beginners have difficulty visualizing 
positioning on the fingerboard and performing correct fingering just from looking at the notes and fingering 
information indicated on a score. Reducing the mental burden and effort required to learn this fingering motion 
is key to enabling learners to continue to enjoy playing the instrument in the long term. Our research group 
(Kazushi et al. 2004) has previously constructed a piano learning support system for beginners. The results of 
previous studies show that presenting information directly connected to physical actions such as pressing keys, 
for example by lighting up the next key that should be pressed on a piano, is intuitive for beginners, and makes 
practice easier (Takegawa et al. 2011, Takegawa et al. 2012). However, a trend was observed whereby learners 
came to depend on this support information, and developed an ineffective practice style of repeatedly playing the 
assigned piece from beginning to end. MiruSinger (Nakano et al. 2007) made it difficult for users to withdraw 
from the support information. The method employed in the lighted keyboard system can be used to the same 
effect for learning fingering positions on the violin, by indicating the next point to be touched on the strings. 
However, it is important to enable learners to withdraw from the system support. 
 Generally, people share psychological characteristics which dictate that they will cease to trust someone 
by whom they have been cheated or lied to. Accordingly, learners will withdraw from system support naturally if 
once they become competent the system begins to present not only correct information but also vague or false 
information. These notions are based on the coaching theory of problem solving learning. Problem solving 
learning centers on the idea that, rather than being given detailed instruction by teachers, each learner produces 
and substantiates their own hypothesis, based on a given theme. As a stage of problem solving learning, spotting 
the differences between videos has been proposed (Ogawa et al. 2015), put into practice, and proved effective. 
Students can enjoy themselves while proactively tackling their assigned task. It is said that visual data promote 
students’ understanding, and are effective for skill acquisition (Friedman et al. 2013). Therefore, the goal of our 



 

 

study is to propose a violin learning support system that introduces false or vague information to encourage users 
to become independent of the system support. 
 
Related Work 
  
 Targeting various fields, such as singing, penmanship, instrument-playing, and palpation, learning 
systems have been proposed which both present exemplary information and current state, and point out mistakes. 
For example, a lighted keyboard which indicates the next key to be pressed, as well as various kinds of software, 
are sold by instrument makers for pianists in the early stage of practice (Takegawa et al. 2012). This early stage 
refers to the stage in which piano beginners first look at a score and practice to remember fingering and keying 
positions. In addition, learning systems have been proposed which use a projector mounted above a keyboard to 
display keying position, fingering, rhythm, and score on or around the keyboard (Kazushi et al. 2004, Takegawa 
et al. 2011, Takegawa et al. 2012). These functions lower the difficulty threshold of learning by providing example 
information before the user has to perform an action. The system functions are designed to make the user aware 
of their mistakes so that they can understand correct execution. Functions include visually emphasizing and 
contrasting correct keying position and the user’s current keying position, in the case of incorrect keying, and 
imposing penalties, such as withholding the next information to force the user to repeat a section that they played 
incorrectly. The system does not explicitly indicate mistakes, rather it makes learners able to realize their errors 
by themselves, by presenting information about the current condition of their playing. MiruSinger (Nakano et al. 
2007) is a learning support system for singing which indicates both the learner’s current pitch and the correct 
pitch on a real-time display, to enable the learner to identify and correct their mistakes voluntarily.  
 A study was conducted into the correlation between note-related mistakes and bow handling habits in 
violin playing (Yin et al. 2015). Also, there have been studies (Zhang et al. 2009) on evaluating tone, including a 

system to visualize intonation of tone in violin beginnersʼ performances, and a system (Robine et al. 2006) that 

uses spectrum parameter to analyze saxophone tone and evaluate a learnerʼs proficiency level. As a music theory 

study, there exists a system that combines deep learning and determination signals to extract and analyze the 
features of beginners’ common mistakes (Han et al. 2014). These methods detect mistakes, measure learning 
accomplishment, and identify the subjects’ characteristics regarding making mistakes, but do not use these 
characteristics as the basis for proposing learning methods. 
 As a form of learning support for nurses performing palpation, there is a system that visualizes how 
much pressure should be applied to certain parts of the body, such as the abdomen, and presents examples of the 
pressure distribution used by experts (Hosozawa et al. 2009). The aforementioned systems are basically limited 
to giving support information, and, unlike our research, do not take into account the idea of withdrawal from the 
support. As stated in Section 1, our research group has built learning support systems for piano and calligraphy. 
System (Takegawa et al. 2013) has a function to provide the learner with visual feedback, showing whether or 
not they used support information, in order to encourage withdrawal from support. Furthermore, system (Notami 
et al. 2014) has a function that enables the learner to decrease support information progressively, according to 
their degree of learning. The document system is similar to our research regarding the notion of withdrawing from 
support information, however, our system differs by proposing the new withdrawal method of presenting the 
learner with false or vague information. Regarding research into systems that provide false information, there has 
been a study in which subjects taking exercise were supplied with false pulse rate information, to verify whether 
this would have an influence on their general life sign information (Nakamura et al. 2012). The effectiveness of 
the false information varied among subjects in this study, but it was confirmed that the influence had consistency 
and that the size of the influence of the false information varied according to the type of information supplied. 
This system is a proposed method that takes the placebo effect as its basic idea. The placebo effect is when, in 
the medical industry, patients are given ineffectual medicine, under the impression that it is real medicine, as a 
result of which their symptoms improve (Katharina et al. 2015). In addition, it is evident that placebos can be 
effective even if patients recognize that they are placebos (Kaptchuk et al. 2008). This study is similar to the 
presentation of positioning information in our research, in that there is an indicator of correct information, like 
the doctor in the placebo experiment, and false information, like the placebo. However, the research differs in 
that the problem whereby users presented with false positioning information cease to look at the system, and the 



 

 

connection to learning effect, are not indicated. Another study (McCrae et al. 2008) asserts that the manner in 
which people react to lies varies depending on the individual personality and the content of the lie. Similarly to 
our research, this study solves the problem of how people react when told a lie, but it does not show with what 
kind of attitude a person who has been lied to applies him or herself to learning. Also, being presented with false 
or vague information forces learners to begin considering the reliability of the support information during the 
early stages of learning, and we hypothesize that this will render them able to understand more deeply the 
correspondence between notes on a score and actual positioning on the violin. This is another point that sets our 
research apart from the document system. 
 
System Design 
 
 Figure 2 presents the structure of the proposed system. The system consists of a MIDI-support enabled 
violin made by Cantini Electric Violins, a Roland GR-55 guitar synthesizer (effector,), a two million pixel 
BSW20KM11BK Web camera with a built-in microphone, a 23 inch tobii Pro TX300 display capable of 
measuring line of sight, and a Professional ThinkPad X1 Carbon notebook PC (model number 3443-CTO S/N 
R9-YMG67 13/05) running Windows7. 
 

 
 

Figure 1: System appearance 
  

 
Figure 2: System Structure 



 

 

Information presented to learners 
 
 The MIDI Violin sends MIDI data (pitch and velocity of the user’s playing) to the PC, and the PC judges 
whether the playing position is correct, by referring to score data stored in the system as internal information. The 
MIDI Violin must be connected to the Effector because the notes of the MIDI Violin cannot be read by the PC 
directly. The web camera is mounted on the scroll of the violin (the curled tip), and takes video of the entire 
fingerboard. Finally, the display indicates not only the musical score, but also playing support content generated 
from camera video data and playing information. As a fixed camera is used to film the fingerboard, utilizing the 
fact that the position of fingering on the fingerboard, as captured by the web camera, does not move, we used a 
programming language called Processing to enter the position data into the system in advance. When playing 
begins, MIDI information enters the PC and based on this information the next positioning point is indicated as 
shown in figure 3. 

 

 
 

Figure 3: System configuration 
 

 The indicated content is designed to promote learners’ visual understanding. A shift in notes is indicated 
with color, so to ensure this color change can be clearly seen, the screen’s basic color is black. As shown in figure 
4, the area of the screen is divided into three fields: the upper-left field is called field (i), the lower-left field is 
called field (ii), and the right-hand field is called field (iii). Field (i) presents an enlarged view of the bar currently 
being played. Both ends of the bar are faded out with gradation, to give a feeling of depth, in order to give the 
impression of the bars flowing from right to left. Field (ii) presents video from the fixed camera. This video shows 
the whole of the fingerboard, but in particular the area extending to the bottom of the fingerboard which the player 
holds to support the violin. Field (iii) presents the score which, as can be seen in figure 5, uses all eight notes from 
A4 note A to A5 note A: one octave higher. The score is in 4/4 time and comprises 10 ‘paragraphs’ of 16 bars 
each, displayed in sets of four lines of four bars at a time. The next note is indicated on the score with a light blue 
inverted triangle, and when a note is played incorrectly the symbol x appears above the note. Note matching is 
carried out, based on MIDI value, and if the input value and set value are the same, the triangle proceeds to the 
next note.  
 A yellow-green line indicates the actual string that the learner should play, while a light blue circle, or 
‘pointer’, indicates the exact position on the string. This indication includes vague information and false 



 

 

information. Vague information displays several pointers, among which one indicates the correct positioning. 
False information changes the position of the pointer for one in every four notes, and sometimes also the position 
of the string. 
 

 
 

Figure 4: Complete system display 
 
 Shifts in notes are indicated with color, as shown in figure 5, and there are 22 color stages in total. Each 
color stage is separated by a value of 300 MidiBus. MidiBus is explained hereafter. As figure 6 demonstrates, in 
field (i) note shift is indicated in real time under the score notation. The score displayed in field (ii) indicates the 
shift, at the time of playing, of each of the notes directly preceding the one currently to be played, and this acts as 
a performance log. By displaying the notes played thus far on the score in field (iii), as shown in figure 7, and 
because the orders of the notes arranged in paragraphs are all the same, we expected that the learner would aim 
to play more accurately than before. A count of the number of mistakes made is indicated at the bottom of field 
(iii). The mode switching tabs shown in figure 8 appear at the bottom of field (ii). The system offers three modes: 
True Position Learning mode, which indicates only correct positioning, Vague Position Learning mode, which 
includes both correct positioning and vague positioning, and False Position Learning mode, which indicates false 
position for one in every four notes. The learner can switch between tabs using mouse clicks. This research expects 
that the learner switches learning mode according to his or her level of accomplishment, and that proficiency 
degree is raised as a result. 

     
       Figure 5: Example of colors of note shifts               Figure 6: Enlarged view of current bar 

 
Figure 7: Paragraph indication 



 

 

 
 

Figure 8: Mode-switching tabs 
 

 Concerning acquisition of sound data, we utilized the MidiBus library, through Processing. Initially the 
RWMidi library was used, but this had the disadvantage of only being able to record Note On, Note Off, and 
Velocity. Midibus is a library that deals with pitch bend. Therefore by using MidiBus, our system is able to read 
subtle note shifts in violin performance. MidiBus value represents the result of measurement of the degree of shift 
between the value of the current note, as played by the learner, and the correct value of said note, as dictated by 
the score. We rewrote the program to enable the system to indicate the shift between the learner’s note and correct 
note value, even in the case where the learner plays a note of completely different value. Regarding acquisition 
of sound data, this system records Note On value, Note Off value, MidiBus value(s), and velocity. Note On value 
is the note number at the moment when leaners start to play the violin, Note Off value is the note number for the 
moment when learners finish playing the violin. 
 
Experiments 
 
 Experiment procedure is described below. The experiment was conducted in classroom 143 at Future 
University Hakodate. The six subjects who participated were people with experience of playing musical 
instruments, for example several of them played piano, but none of whom had played the violin. It was confirmed 
prior to the experiment that all subjects were able to read a score. The subjects consisted of three boys and three 
girls, who were divided into two groups. The Control Group used only True Position Learning mode, while the 
Experimental Group were allowed to switch between True Position Learning mode, Vague Position Learning 
mode and False Position Learning modes arbitrarily. The subjects’ assigned groups and instrument playing 
histories are presented in table 1. 
 

 
 

Table 1: Subjects’ information 
 

 How to use the MIDI violin, and the system contents, were explained to subjects for approximately 10 
minutes before the experiment. As this was an experiment to confirm positioning only, subjects played without 
using the bow, using the pizzicato method (the technique of playing the strings with one’s fingers). Regarding 
how to use the MIDI violin, subjects were instructed on how to hold the violin, how to place their fingers (not 
positioning, but upon which part of the violin to place the left hand), correct posture, and which points on the 
strings they should play with their fingers. 



 

 

 For the explanation of contents, subjects were informed that field (iii) displays the entire score, field (i) 
shows the bar currently being played, and field (ii) shows footage from the Web camera. Also that the yellow-
green line in field (ii) indicates the string the learner should play, while positioning position is indicated by a light 
blue circle. Further details provided were as follows: when a note is played a rectangle beneath the bar in field (i) 
indicates note shift, distinguished by color ; a performance log is presented as colored rectangles representing the 
shift value of all notes played thus far; the rectangles of the performance log represent the note shift at the time 
of using Note On; switching between modes can be done with arbitrary timing (in the case of Experimental Group 
only). 
 After receiving this explanation, subjects were sat down in chairs placed before a display. At first we 
calibrated the system to recognize line of sight. Next, we started up the program, which takes approximately two 
seconds, and had the subjects use it, while remaining seated. The positioning exercise consists of playing twice 
through a set of 42 notes (the whole score presented in figure 3). Concerning explanation of the false information 
mode to the Experimental Group, it was explained that false positioning information would be presented, but not 
at what times. During performance, subjects’ note records and line-of-sight information were constantly recorded 
by an external camera. The data content measured included note information (note number and velocity, value of 
pitch bend), what mode is being used, line-of-sight information (coordinates of sight line, movement record of 
sight line, degree of attention), images from an external camera (showing where subjects looked when not looking 
at the display), and finally, movement change (changes in note, mode, line of sight, pitch bend) measured in 
degrees of millimeters. 
 After each session of practice, subjects played Twinkle Twinkle Little Star as a test. This piece was 
chosen because it is the first assigned score in the violin textbook produced by the Suzuki Method, which is a 
major company in the field of violin teaching. In the test, subjects were given no positioning information and 
were instructed to play while looking at a display. They were informed that the display showed the image from 
the fixed camera in the left domain, and the entire score in the right. A test was carried out once after each practice, 
and once the test had been repeated a total of three times, the MIDI value mistake count was used to establish a 
standard. The state of the experiment is depicted in figure 9. 
 

 
 

Figure 9: Photograph from the time of the experiment 
 
Considerations 
 
 The graph in figure 10 expresses the average test scores of the group using the comparative method and 
the group using the proposed method. The x axis shows the group name and the y axis shows the number of 
correct notes. Notes of which the pitch bend difference was less than 180 (half a semitone) were counted as correct. 
As Twinkle Twinkle Little Star comprises 42 notes, the maximum possible score was 42. The subjects’ lines of 
sight were constantly recorded and data collected on what they were focusing on. The results show that all the 
subjects of the Experimental Group, who used vague and false information, began by using only the True Position 
Learning Mode, before moving on to using the vague and false modes, in accordance with their proficiency levels. 
There were no instances of subjects losing trust in the system and ceasing to look at it. 



 

 

 The graph in figure 11 represents the changes in the test scores. Figure 12 shows the usage of  Vague 
Position Learning mode and False Position Learning mode by Experimental Group members. The score of the 
assigned piece is eight notes per paragraph, and four paragraphs per page, with a total of two pages, making the 
total number of notes 64. The numbers on the chart in figure 12 refer to ‘note number’. The first note in the score 
is referred to as 1, the second note as 2 and so on. Note number is used to indicate the timing at which learners 
used Vague Position Learning mode or False Position Learning mode. D, E, F are the assigned letters of the 
subjects. 
 The results reveal that subject D has higher test scores than the other subjects. Noting D’s learning mode 
usage from figure 11, it can be seen that D did not use Vague Position Learning mode and False Position Learning 
mode in the first practice, yet D’s score is higher than those of the others, indicating that it is effective to use True 
Position Learning mode when first practicing. Comparing subjects E and F, the principal difference is that F 
largely used False Position Learning mode in the first practice. The increase in F’s score is significant when the 
scores of the first and third test are compared, suggesting that using False Position Learning mode when first 
practicing can be effective in promoting increase in score later on. 
 
 

 
 

Figure 10: Comparison of average scores for each test 
 

 
 

Figure 11: Experimental Group subjects score 



 

 

 
Figure 12: Mode usage in each practice 

 
Conclusion 
 
 We researched the construction and usefulness of a positioning support system for violin beginners with 
a function that teaches using false information and vague information. The system teaches positioning by 
presenting pointers on the fingerboard shown in the video from the web camera to inform learners of position. 
Also, the position of pointers includes false information or vague information, and learners can select an 
appropriate mode according to their skill levels. In the experiment, two groups were organized, and the average 
test scores of the group using the comparative method and the group using the proposed method were compared.  
The results showed that the group using the proposed method gained higher scores than the group using the 
comparative method. In our system, learners select modes by themselves, according to skill level, but in future 
we hope to adapt the system so that it is able automatically to recommend modes based on learners’ skill levels. 
Furthermore, I surmise that learning that incorporates false and vague information is connected to maintenance 
of learning motivation, thus I aim to conduct a long-term experiment in the future. 
 
Acknowledgments 
 
This work was supported by JSPS KAKENHI Grant Numbers JP15K00279. 
 
  

1 64
(note number)

D

E

F

1

D

E

F

1

D

E

F

17 33

25 4917 64
(note number)

6 25
64

(note number)

First practice

Second practice

Third practice

True Positioning Learning Value Positioning Learning False Positioning Learning



 

 

References 
 

Kazushi I., Nakatani T., Ogata T., and Okuno H., ``Automatic Sound-Imitation Word Recognition from 
Environmental Sounds Focusing on Ambiguity Problem in Determining Phonemes,'' Trends in Artificial 
Intelligence Volume 3157 of the series Lecture Notes in Computer Science, pp. 909--918 (2004). 

Takegawa, Y., Terada, T., and Tsukamoto, M., ``Design and Implementation of a Piano Practice Support System 
using a Real-Time Fingering Recognition Technique,'' International Computer Music Conference, pp. 1--8 (2011). 
Takegawa, Y., Terada, T., and Tsukamoto, M., ``A Piano Learning Support System considering Rhythm,'' of 
International Computer Music Conference (ICMC2012), pp. 325--332 (Sept. 2012). 
Nakano, T., Goto, M., and Hiraga Y., ``MiruSinger: A Singing Skill Visualization Interface Using Real-Time 
Feedback and Music CD Recordings as Referential Data,'' IEEE International Symposium on Multimedia, pp. 75-
-76 (2007). 
 
Ogawa, M., Morimoto, Y., Kitazawa, T., and Miyadera, Y., ``A “Spot the Different Videos” Training Method to 
Build Up Teaching Skills Using ICT in Pre-service Teacher Education,'' International Conference of Society for 
Information Technology and Teacher Education, pp. 2499--2506 (2015). 
 
Friedman, Z., Siddiqui N., Mashmoud, S., and Davies, S., ``Video-assisted Structured Teaching to Improve 
aspetic technique During Neuraxial Block,'' British Journal of Anaesthesia, pp 483--487 (2013). 
 
Yin-Jyun, Luo., Li, Su., Yi-Hsuan, Yang., and Tai-Shish, C., ``Detection of Common Mistakes in Novice Violin 
Playing,'' International Society for Music Information Retrieval Conference, pp. 316--322 (2015). 
 
Zhang, B., and Wang, Y., ``Automatic Music Transcription Using Audio-visual Fusion for Violin Practice in 
Home Environment,'' Technical Report TRA7/09, School of Computing, National University of Singapore (2009). 
 
Robine, M., and Lagrange, M., ``Evaluation of the Technical Level of Saxophone Performers by Considering the 
Evolution of Spectral Parameters of the Sound,'' International. Society for Music Information Retrieval 
Conference, pp. 79--84 (2006). 
 
Han, Y., and Lee, K., ``Hierarchical Approach to Detect Common Mistakes of Beginner Flute Players," 
International. Society for Music Information Retrieval Conference, pp. 77--82 (2014). 
 
Hosozawa, A., Shibusawa, R., and Yamamoto, H. ``The Development of a Support System for Physical 
Assessment training for Nurses: Results and Future Research Directions," The Special Interest Group Technical 
Reports of IPSJ, Vol. 2009, No. 7, pp. 1--7 (in Japanese). 
 
Takegawa, Y., Terada, T., and Tsukamoto, M. ``Design and Implementation of a Piano Learning System 
considering Withdrawal from the System Support", Journal of Japan Society for Software Science and 
Technology, Vol. 30, No. 4, pp. 51--60 (in Japanese). 
 
Nonami, J., and Takegawa, Y., ``Construction of a Support System for Learning Character Balance in 
Transcription for Beginners,'' IEEE Global Conference on Consumer Electronics, pp. 26--30 (2014). 
 
Nakamura, K., Katayama, T., Terada, T., and Tsukamoto, M. ``A Method for Controlling Biological Condition 
Using Feedback of False Information,'' Information Processing Society of Japan Interaction, Vol. 54, No. 4, pp. 
1433--1441 (in Japanese). 
 

Katharina, A., Schwarz, and Christian Büchel., ``Congnition and the Placebo Effect – Dissociating subjective 
Perception and Actual Performance,'' European Research Council, ERC-2010-AdG_20100407. C. B. (2015). 
 



 

 

Kaptchuk, T. J., Friedlnder E., Sanchez M. N., Kokkotou E., Singer J. P., Kowalczykowski M., Miller F. G., 
Kirsch I., and Lembo A. J., ``Placebos without Deception: A Randomized Controlled Trial in Irritable Bowel 
Syndrome,'' PLoS One, Vol. 5, No. 12, Published online (2008). 
 
McCrae, R. R., and Genereux, R. L., ``Predicting the Acceptability and Likelihood of Lying: The Interaction of 
Personality with Type of Lie. Personality and Individual Differences,'' Personality and Individual Differences, 
45, pp. 591--596 (2008). 


