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ABSTRACT

This study presents an evaluation of two interfaces for

gathering user feedback in online surveys. We evaluated the

intuitiveness, usability and time complexity of the proposed

interfaces in comparison to the more standard approaches.

Over 900 users first participated in an online survey explor-

ing the influence of mood on their emotional responses to

music and colors. We included several new interfaces in this

survey, so after it was completed, users were asked to com-

plete a second survey where they evaluated various aspects of

the interfaces. Our analysis shows reduced time complexity

and increased intuitiveness of the new interfaces, compared to

standard approaches, resulting in lower mental difficulty and

frustration of participants.

Index Terms— color perception, mood estimation, music

information retrieval, questionnaire evaluation

1. INTRODUCTION

Human perception is a complex process and as such a subject

of study of various scientific disciplines that attempt to model

its many aspects. A common denominator of all the studies is

that the developed models need to be evaluated. One way of

evaluating a model is to annotate a set of percepts that become

the ground truth on which the model is evaluated. Although

some dataset annotations demand expert domain knowledge

(e.g. annotating chord progressions on a set of music ex-

cerpts), other studies explore general perceptual tasks where

annotation can be performed by any participant (e.g. music

mood estimation, genre recognition, color and mood percep-

tion). Nevertheless, an expert is still needed for preparation

of the questionnaire and the analysis of the gathered data.

Special care needs to be taken when designing the dataset

and gathering annotations [1, 2]. Although very relevant, we

find that not enough effort is spent on designing and evalu-

ating the procedure for gathering user annotations in field of

music information retrieval. Nonetheless, new datasets are

usually warmly accepted by the corresponding research com-

munities, due to the shear complexity of designing and anno-

tating the data.

The focus of our paper is on evaluation of the method-

ology for collecting a set of annotations relating user’s emo-

tional responses to music and colors. Due to the interdisci-

plinary nature of problem tasks, the collected dataset has po-

tential usage in several scientific fields, including psychology,

human-computer interaction and music information retrieval.

We performed an online survey to gather annotations from

a large number of users. In our survey, we used three new

interfaces to capture specific aspects of emotional responses.

Two innovative interfaces were used for mood estimation: the

MoodStripe and the MoodGraph. These interfaces were used

instead of the more standard inputs, such as n-degree scales

(implemented by a slider or a group of radio buttons). To cap-

ture emotional responses to color, a discrete-scale color wheel

was used, instead of the more common continuous version.

In the paper, we evaluate the intuitiveness and ease of use

of our new interfaces in comparison to the more standard ap-

proaches. After preforming our online survey, we performed

a separate survey, where we asked participants to evaluate the
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questionnaire used in the original survey. Participants evalu-

ated several aspects of the survey: user experience (UX) [3],

complexity of the questionnaire, and aspects of our new inter-

faces. Our goal was to determine whether the used interfaces

represent a step forward in obtaining annotations in an effi-

cient and user-friendly manner. This paper presents an eval-

uation of the questionnaire using a subset of the NASA load

task index [4] evaluation survey and a set of questionnaire-

specific questions. Results are presented with an intention

to improve the state-of-the-art in gathering of user responses,

and thus improve the quality of new annotated datasets.

2. METHODOLOGY OF THE STUDY

Our primary goal was to gather an annotated dataset that cap-

tures the interplay of user’s mood and their emotional re-

sponses to music excerpts and colors, as well as direct re-

lations between music and colors. We gathered data with an

online survey to reach a large number of users [5].

In the survey, after filling-in demographic data, partici-

pants were given a set of questions related to their current

mood. A novel interface, called the MoodStripe was used in

this step, to capture the user’s mood. Users also had to match

colors within a color wheel to words describing specific emo-

tions. In the next step, participants were asked to listen to

ten 15-second long music excerpts. After each excerpt, the

MoodGraph interface was displayed, where users indicated

their induced and perceived emotions to the music excerpt.

Participants were given two sets of words describing emotions

(one for induced and one for perceived emotions) which they

positioned onto the valence-arousal space in the MoodGraph.

Additionally, participants were asked to choose a color from

the color wheel, which in their opinion best matched the per-

ceived emotions of the music excerpt.

The mood survey was taken by 952 users, providing over

6600 mood/color-perception responses for the 200 music ex-

cerpts used in the survey. After the data was collected, we

performed a second evaluation survey to rate several aspects

of the mood survey. Participants of the mood survey were

asked to answer a set of questions presented in Table 1. The

questions relate to their experience with the interfaces used in

the mood survey. An elaboration of the survey and its results

is provided in section 3. The following subsection describes

the concept and the implementation of the MoodStripe and

the MoodGraph interfaces.

2.1. Capturing the mood

Compared to previous surveys relating music and mood [6],

we introduced two novel interfaces for capturing user re-

sponses. The interfaces provide a substitution for the standard

scales. The MoodStripe (Figure 2) is implemented as a can-

vas with one horizontal dimension. The dimension represents

the presence of an emotion, ranging from completely absent

on the left, to significantly expressed on the right. The user

is provided with a set of words describing different emotions

and by dragging them to different positions on the canvas, ex-

presses his or hers own mood. Since there is no strict marking

of the dimension, the provided scale is continuous. Positions

of placed emotions can also be quantized to discrete values if

desired for analysis. The amount of information retrieved by

the MoodStripe interface is at least equal, when compared to

a set of radio buttons commonly used to capture similar infor-

mation - an example of a 7-degree scale in shown in Figure

1.

Our second new interface, the MoodGraph (Figure 3) in-

tegrates three similar yet distinctive tasks: obtaining the per-

ceived and induced emotions of the user, and positioning both

types of emotions onto the valence-arousal space. An alterna-

tive to the MoodGraph would be to implement the tasks with

a set of two radio groups or check boxes for perceived/in-

duced emotions and a canvas to position each emotion onto

the valence-arousal space. However the MoodGraph enables

us to merge all tasks into one compact form. It provides two

groups of emotions: the first group, marked with an icon of a

person, defines the set of induced emotions; the second group,

marked with an icon of a note, defines the set of perceived

emotions. At least one emotion from each category should

be placed onto the valence-arousal space. By dragging emo-

tions onto the canvas, an icon representing the category ap-

pears next to the dragged word, as seen in Figure 3.

In our evaluation survey, we also evaluated the useful-

ness of a discrete color wheel containing 49 color tones. The

49 tones were chosen as a trade-off between the number of

choices and the complexity of the full continuous color wheel.

By clicking on the color wheel, the user can pick the best

matching color to a music excerpt or emotional label. We

evaluated how appropriate this limited set of colors is to cap-

ture the intended user feedback.

Fig. 1. A set of radio buttons commonly used in standard

questionnaires. Each row represents a specific emotion, radio

buttons define the scale from 1 (not present) to 7 (significantly

expressed).
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No. Question Range Comments

1 Mental difficulty of solving the questionnire 7-degree scale 1 - simple, 7 - extremely complex
2 Physical difficulty of solving the questionnire 7-degree scale 1 - simple, 7 - extremely complex
3 Time complexity of solving the questionnaire 7-degree scale 1 - extremely brief, 7 - extremely time consuming
4 Intuitiveness of the MoodGraph interface 7-degree scale 1 - not intuitive at all, 7 - extremely intuitive
5 Time complexity of the MoodGraph interface 7-degree scale 1 - extremely brief, 7 - extremely complex
6 Number of available emotions in categories 7-degree scale 1 - categories are lacking emotions, 7 - categories include

too many emotions
7 Intuitiveness of the MoodStripe interface 7-degree scale 1 - not intuitive at all, 7 - extremely intuitive
8 Intuitiveness of the MoodStripe interface compared

to a radio group

7-degree scale 1 - radio group is far more intuitive, 7 - MoodStripe is far
more intuitive

9 Time complexity of the MoodStripe interface com-

pared to a radio group

7-degree scale 1 - radio group is faster by far, 7 - MoodStripe is faster
by far

10 Number of color tones on the color wheel interface 7-degree scale 1 - Color wheel lacks colors, 7 - color wheel includes too
many colors

11 Time spent while solving the questionnaire 7-degree scale time spent in minutes -
{ < 3 , 3-5, 5-7, 7-9, 9-11, 11-15, > 15 }

12 Frustration induced while solving the questionnaire 7-degree scale 1 - extremely frustrating, 7 - not frustrating at all

Table 1. The structure of the evaluation survey. The user was presented an image of the MoodGraph (Fig. 3) before the 4th

question, images of the MoodStripe (Fig. 2) and a radio group (Fig. 1) before the 7th question, and an image representing a

color wheel before the 10th question.

Fig. 2. The MoodStripe: users position emotions on a conti-

nous scale from not present on the left to very expressed on

the right.

3. EVALUATION OF THE QUESTIONNAIRE

The online evaluation survey was filled-in by 125 users, who

all took part in our mood survey. The number is high enough

so that we can draw strong conclusions on various aspects

of the survey and the proposed new user feedback gathering

interfaces.

The participants involved in the questionnaire evaluation

survey were presented a set of twelve questions. Some of the

questions were drawn from the existing evaluation standard

NASA load task index, while others were intended to evalu-

ate different aspects of our interfaces. The questions are pre-

sented in Table 1. We performed the evaluation in Slovenian

language in order to avoid potential misunderstanding of En-

glish expressions. Our mood survey was also only distributed

to Slovenian population. The questions in Table 1 are transla-

tions of original questions.

Results are displayed in Figure 4. Although responses to

the first question show balanced mental difficulty of the ques-

tionnaire (1), the physical difficulty seems to be more uni-

formly distributed across participants (2). Thus, it can be

Fig. 3. The MoodGraph: users can position induced (person

icon) and perceived (note icon) emotions onto the valence-

arousal space. The shown graph has marked axes in Slovenian

language with the words Neprijetno(unpleasant) and Prijetno
(pleasant) for the abscissa, and Neaktivno (inactive) and Ak-
tivno (active) for the ordinate values. Blue dots indicate the

position of the selected emotion on the valence/arousal axes.

speculated that the listening part of the questionnaire repre-

sents a physical challenge to a significant number of partici-

pants. The presented MoodGraph interface was quite intuitive

(4); however, it was also time demanding (5). Considering the

task load of the interface (combining three distinctive tasks as

described in section 2.1), this was expected. The number of

emotions in MoodGraph categories was slightly unbalanced

(6), thus the categories should be extended in our future work.

The MoodStripe interface represents a significant improve-
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Fig. 4. The twelve cumulative histograms represent the distribution of answers to twelve evaluation questions.

ment over a group of radio buttons, both in intuitiveness (7,8)

and time complexity (9). Participants also indicated that the

set of 49 colors may not be large enough, so we will consider

enlarging the set of color tones in our future work.

A subset of participants experienced some frustration

when solving the questionnaire (12). The majority spent 11-

15 minutes or even more than 15 minutes solving the ques-

tionnaire (11). However, the cumulative responses show an

opinion of a balanced questionnaire (3) regarding the esti-

mated time spent solving.

4. CONCLUSIONS AND FUTURE WORK

Results of evaluation demonstrate the usefulness of the pro-

posed MoodGraph and MoodStripe interfaces. The key ad-

vantages, compared to the standard input types, were proven

to be in reduced time complexity and increased intuitiveness

of the interfaces, thus resulting in lower mental difficulty

and frustration of participants. We also obtained some use-

ful clues for improving the interfaces and survey, which we

intend to consider in our next English version of the mood

survey, which will be made public shortly.
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