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Abstract. In this paper, we propose a learning strategy feedback system,
Nudge for Note Taking Assist System (NoTAS), developed for students to
facilitate learning strategies among others in class using nudges. The system has
three functions: note-taking function, learning log function, and learning visu-
alization function. The purpose of this study is to develop software to apply
nudge theory and to provide feedback on note-taking among students in class.
We evaluated the effectiveness of NoTAS for high school students from two
perspectives: whether the use of NoTAS interfered with the class and whether
the nudges were encouraged in class. From the results of the questionnaires, we
found that the students were able to concentrate on learning in the class using
NoTAS, and the interface was well-received. Moreover, students can use the
learning visualization function of NoTAS to see if other students are note-taking
in class. This information promotes learning among students, indicating that the
nudge makes achievements regarding learning awareness.

Keywords: Note-taking interface � Nudge � Realtime feedback system

1 Introduction

Recently, many countries have witnessed the growing trend of teachers using Infor-
mation Technology (IT) in classes. Doing so not only enables more effective learning
but also offers an environment for learning analytics by providing each learner with
individual devices. In schools that have already adopted IT education, teachers are
using electronic board and tablet devices to teach their classes. Heaslip et al. shows that
by using response analyzers, teachers can provide feedback to students according to
their level of understanding [1]. Thus, the use of IT in class is assumed to make it easier
for learners to communicate their ideas in real-time and receive sequential feedback in
class. Besides, Bester and Brand point out that students are more likely to concentrate
in class when they use technologies in class [2]. Therefore, it can be suggested that
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there is a need to utilize systems that are less burdensome for students and allow them
to concentrate in class.

Moreover, owing to the advances in technology, notes can now be taken using a
pen tablet without any stress [3]. Although there are some note-taking applications
available, Stacy and Cain indicate that students should use an interface that makes it
easy for them to cognitively participate in the note-taking process and that facilitates
revision, summarization, and emphasis [4]. Kobayashi defines note-taking as the
process by which learners take notes, handouts, and highlight text in teaching-learning
situations such as classes and text reading [5]. Therefore, students must utilize an
interface that allows them to write notes and highlight text easily.

Beaudoin and Winne developed the nStudy system, which can be used for both
individual and collaborative learning on a desktop computer. nStudy supports indi-
vidual and collaborative learning with concept analysis constructed by the learner in a
web browser. Additionally, it can manage learning objectives. Moreover, nStudy
allows teachers and other learners to provide comments and feedback on learners’
essays [6]. While nStudy can provide detailed feedback, it is difficult to use in class
because it is hard for teachers to instruct students constantly on which note-taking is
correct and who should be the role model. Therefore, we propose the possibility of
providing feedback to each student on learning strategies such as note-taking in class.
In other words, we hypothesize that students who could not take notes could be given
feedback by assuming that the notes taken by the majority of students were correct.
Therefore, we decided to apply “Nudge,” which has been studied extensively in the
field of behavioral economics in recent years.

Thaler and Sunstein define the nudge as any element of choice behavior that
changes people’s behavior predictably without narrowing the choice or significantly
changing the economic stimulus [7]. It has been applied to educational studies [8];
however, most research is confined to nudging on teaching policies with little research
on nudging the learning strategies among learners in class. Therefore, we define the
educational nudge as selecting one’s learning behavior from others’ because we aim to
learn each others’ learning strategies such as note-taking in the class. We believe that
nudge could be adapted to promote note-taking through an interface.

2 Purpose

The purpose of this study is to develop software to apply the Nudge theory and to
provide feedback on note-taking among students in class. Specifically, we conducted a
class using the developed software for high school students and evaluated the effec-
tiveness of the software using questionnaires. There are two perspectives for the
evaluation.

1. The use of the software does not interfere with the class.
2. Other students’ note-taking affects students’ own behavior in class. In other words,

the nudge occurs in class.
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3 Developed System

3.1 System Overview

Nudge for Note Taking Assist System (NoTAS) can be used in a whole class where a
wireless LAN is available and where each learner and teacher has their own tablet.
NoTAS is available on web browsers such as Safari and Google Chrome. The system
can be used by up to 45 learners at a time, excluding the teacher. In addition, we assume
a class style in which the teacher distributes class material to the learners for each class.
NoTAS is a system to be used in class and the class procedure is shown in Fig. 1.

The details below correspond to the numbers in Fig. 1.

1. Students write notes and highlight text on the class material distributed on the tablet.
2. The system collects the information that all students have written on the material.
3. Visualization is performed based on the collected information. At this time, the

visualized information is not what the students have written on the material but
where and when they have written it.

4. The visualized information is displayed on all students’ tablets to facilitate note-
taking.
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Fig. 1. Example of NoTAS use in a whole class
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In this way, by forcibly displaying the note-taking information of all students on
their tablets, students can review their own notes and reflect on how they should
proceed with their learning. Assuming that the notes written and the text highlighted by
a large number of learners are correct, we thought that visualizing this information
would encourage learners to nudge each other in a whole class. Nudges may promote
note-taking on the part of the students. In addition, the teacher can teach a lesson based
on the visualized information. Therefore, we have implemented three functions in
NoTAS: note-taking function, learning log function, and learning visualization func-
tion. Furthermore, we introduced user authentication so that only certain learners can
access the system. The details of each function and the reasons why we implemented
these functions are described below.

3.2 User Authentication Function

As a user authentication function, BASIC authentication was adopted allowing only
specific learners to access NoTAS. Learners can go to the system login screen by
correctly entering their common User ID and password in BASIC authentication. To
access the class material, learners are required to enter their User ID which the teacher
assigns to each learner in advance. Learners log in to all classes with their User ID and,
since it is possible to log in with another learner’s personal ID, learners must be careful
when entering their User ID.

3.3 Note-Taking Function

We present the Interface of NoTAS usually used by learners (Fig. 2). Learners can
write notes and highlight text directly on class material displayed on the tablet device
using the tablet pen and their hands. The details of each icon in the upper menu bar are
shown in Table 1. For No. 4 to No. 7, when the tapped icon is turned on, the other icons
are turned off.

Fig. 2. Basic NoTAS screen

318 T. Kondo et al.



The students can use the note-taking function to write notes and highlight text in
class. Here, we explain how to use the buttons on the menu bar.

After users log in to NoTAS, the first page of the class material is displayed. When
the user taps the previous/next page button, they can move between pages. It is also
possible to move to other pages by selecting the page you want to see using the
dropdown option. The next buttons are zoom in/zoom out buttons. When the user taps
these buttons, the page is enlarged or reduced by 20%. Next, is the swipe button. The
swipe button is used to move the enlarged material. The user needs to select the swipe
button to move a material, because they can take notes with own finger. The next
button is the pen button. By selecting this button, the user can take notes in the class
material. Also, they can highlight the material by selecting the marker button. The
teacher can set a color and thickness for the pen and marker in advance. Next, is the
select button. The user can select and move the position of notes and highlights. In
addition, when the user selects the position, they can tap the delete button. Thus, they
can delete the selected written notes and highlights by tapping delete.

When the user uses the note-taking function with a tablet, they can write with their
fingers and a tablet pen. Regarding personal computers, if the device has a touch panel
display, the user can use it in the same way as a tablet. If the device does not have a
touch panel, they can operate it with a mouse.

Table 1. Name of each function in the menu bar

No. Icon Name

1 Previous / Next Page Button

2 
Page selection drop-down

Total number of pages

3 
Zoom in Button

Zoom out Button

4 Swipe Button on / off

5 Pen Button on / off

6 Marker Button on / off

7 Select Button on / off

8 Delete Button
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3.4 Learning Log Function

There are two types of functions: the collection of learning log function and the
confirmation of learning log function.

Collection of Learning Log Function. This function records the note-taking that
learners perform on class material. Specifically, when learners write or delete notes and
highlights in class material, their note-taking behavior is saved sequentially. Not only
are the contents of the notes and highlighted parts saved but also the time when the
notes and highlights were written. Using this function, the system converts the stored
information into data for use in the learning visualization function. In addition, only
teachers can view all of the stored information with the confirmation learning log
function.

Confirmation of Learning Log Function. This function can only be used by
teachers. Teachers can view the learning log of the learners’ note-taking processes and
the shading of the visualization during the note-taking by specifying the learner (User
ID) and the material (Class ID). However, teachers can change the color and thickness
of the lines of the pen and marker functions used by the learner, the thickness of the pen
and marker functions to be visualized, the transparency per line, and the additive value
settings after the class. When these settings are updated again, they are reflected in the
confirmation of the learning log function. Therefore, it is easier to check the note-taking
of a specific learner by setting the transparency and additive value of the pen and
marker functions to 0, which were set before the class.

The learning log function also uses BASIC authentication. The User ID and
password are different from those used by learners and, thus, learners cannot access this
function. After BASIC authentication, when the teacher enters the User ID and
Class ID, the first page of the latest material for the corresponding learner is displayed.

As with the note-taking function, the page to be viewed can be selected using the
page movement button on the left side of the menu bar. In addition, teachers can see the
process of note-taking, such as when and what the learner has written by selecting the
time from the drop-down menu. The User ID, Class ID, and Select Learning Log of the
learner who is currently viewing the learning log are displayed by tapping the menu
selection button on the far right (Table 2). When you tap Select Learning Log, the
learner selection screen appears, and you can again specify the learner (User ID) and
the class material (Class ID) that you wish to refer to.

Table 2. Tool button of confirmation of learning log function

No. Icon Name Operation / display contents

9 

Menu 
Select Button

This is displayed only on the 
teacher screen. Tapping this button 
displays a menu on the right side of 
the screen.
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3.5 Visualization of Learning Function

The learning visualization function is the main function of NoTAS. When a learner
writes notes and highlights on the class material with this function, the approximate
location of the notes and highlights written by other learners on the class material
displayed on the tablet is visualized on the same material in almost real time. When
using NoTAS, the teacher needs to upload the class material (.pdf) and prepare it for
distribution on learners’ tablet devices.

The mechanism of visualization is described below. The interface of NoTAS
consists of four layers: note-taking layer, learning log layer, learning visualization
layers, and class material layer (Fig. 3). The note-taking layer is designed to display the
menu bar of NoTAS. The learning log layer displays the notes and highlights written
by the user. The note-taking layer and learning log layer correspond to the note-taking
function of NoTAS. Thus, there are personal layers. Then, the learning visualization
layer shows the position and timing of other students’ note-taking. Before a class using
NoTAS, the teacher sets the transparency per line and the additive value for the lines
drawn with pen and maker functions. The transparency here is a parameter used to set
the density of the line actually drawn with the pen and maker functions. The additive
value is a parameter that makes the line thicker than the line actually drawn. The notes
and highlight information of learners in class collected by the collection of learning log
functions of NoTAS are converted into a visualization layer based on the set trans-
parency per line and the additive value, and then displayed on the class material of all
learners. The visualization layer is updated every 5 s. Since the visualization layer
overlaps with the number of learners in class, the more learners fill in the same part, the
darker the color becomes. As a result, the areas written by more learners are empha-
sized. On the other hand, if a learner deletes notes or highlights that have been written,
those areas appear lighter when the visualization layer is updated. Finally, the class
material layer displays the class materials (.pdf) uploaded by the teacher in advance.

Learning Log Layer (Notes and highlights)

Learning Visualization Layers

Class Material Layer

Note-Taking Layer

NoTAS

Fig. 3. Learning visualization mechanism
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Here is an example of visualization when NoTAS is used in class. Time passes
from Fig. 4 to Fig. 5 and then to Fig. 6. Figure 4 shows the visualization that appears
when 25% of the class (about 10 learners) highlighted text. Figure 5 shows a darker
visualization of the same area of highlighted text on the left interface because half of
the class (about 20 learners) highlighted the text. In addition, the red area indicates that
about 25% of the class has started writing notes. Figure 6 shows a darker color because
more time has passed, and many learners have written notes and highlighted elsewhere.
Regarding the settings of NoTAS, the visualization of pen function has a thickness of 2
(px), transparency of 0.02 per line, and an additive value of 45 (px). Also, the visu-
alization of marker function has a thickness of 10 (px), transparency of 0.02 per line,
and an additive value of 20 (px). Although this learner did not take notes or highlight
anything, as the screenshots below show, when other learners in the same class took
notes, the color is displayed on the class material of the learner who did not take notes.

Fig. 4. Visualization interface 1 Fig. 5. Visualization interface 2
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4 Method

4.1 Data Collection

For this research, we designed a class and questionnaire to discuss the effectiveness of
using NoTAS in class. We collected quantitative data from questionnaires distributed to
learners who took the class with and without the learning visualization function of
NoTAS.

4.2 Procedure

Written informed consent was obtained from the participants, and anonymity was
guaranteed for this study. The second author surveyed two mathematics classes of first-
year high school students (89 students, 34 males and 55 females). The number of valid
responses is 86 because students who were absent from the class were excluded. Each
student and teacher had their own tablet device (Surface Go or iPad 7) and tablet pen.
Since students used tablets in their daily classes, it was judged that there would be no
problem with the basic handling of the devices.

Two classes were surveyed in September 2020. We conducted two classes, one
with the learning visualization function of NoTAS (visualization) and the other without
the learning visualization function of NoTAS (non-visualization). We designed the
classes so that novelty and order effects were canceled. Before the survey parts, two
classes were conducted as practice parts to familiarize the students with NoTAS.
Figure 7 shows the procedure of research.

Fig. 6. Visualization interface 3
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Before conducting the survey, we set the color, thickness, transparency per line,
and additive value for the pen and marker functions of NoTAS. The pen function is
RGB (255, 0, 0), 2 (px), 0.02, 45 (px), respectively. The marker function is RGB (0, 0,
255), 10 (px), 0.02, 20 (px), respectively. In this study, we did not display any specific
information about the notes because we wanted to provide information to promote
learning only. Therefore, the additive value setting for the pen function is much larger
than that for the maker function.

4.3 Questionnaires

In this research, we surveyed questionnaires from three perspectives as follows:

Concentration in Class. We adopted 6 items to check whether students are affected
by the visualization information and are able to concentrate on the class to the same
extent as usual when using the learning visualization function of NoTAS. This was
done after each class using a 5-point Likert scale (1 = I don’t think so and 5 = I think
so).

System Interface. We developed 12 items to evaluate the interface of NoTAS,
focusing on the usability of NoTAS. As with the questions on concentration, we
conducted this survey after each class using a 5-point Likert scale (1 = I don’t think so
and 5 = I think so).

Realizing the Nudge. We created the following items to investigate the factors that
make students perform note-taking. We only surveyed after the class utilizing the
learning visualization function. The item on notes asked about three factors: oral
explanation, writing on the board, and nudges. The item on highlighting asked about

Non-Visualizat ion Visualizat ion

Non-visualizat ionVisualizat ion

Non-visualizat ion

Quest ionnaire Quest ionnaire

Quest ionnaire Quest ionnaire

α class β class

pract ice
parts

survey
parts

Visualizat ion Non-visualizat ion

Visualizat ion

Fig. 7. Procedure of research
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two factors: oral explanation and nudges. The teacher did not write the highlighted text
on the board, which is the reason for the absence of the writing on the board factor.
These items were multiple choice. Then, we asked the students whether they were
motivated to write notes or to highlight when they saw other students’ notes or
highlighted text in class according to a 5-point Likert scale (1 = I don’t think so and
5 = I think so). Finally, we asked students who attempted to perform note-taking after
seeing others’ note-taking why they did this and students who tried to perform note-
taking but eventually did not do so why they did not. The questions were open-ended.

4.4 Guidelines for Analysis

In terms of the degree of concentration, we conducted a Wilcoxon signed-rank test to
compare the means of the classes with and without the visualization function of
NoTAS. Then, we conducted a Wilcoxon one-sample test to compare the means after
the class with the learning visualization function so that we could evaluate the interface
of NoTAS. Finally, we compared the number of students for each factor to see the
effect of nudges on notes and highlighting. Besides, we divided the open-ended
descriptions of the behaviors into those that included the nudge factors and those that
did not.

5 Results

In total, 86 participants (about 96%) answered the two questionnaires. The result of the
questionnaires to evaluate the change in awareness of NoTAS and the effectiveness of
using NoTAS in class are presented below. The results of the Shapiro-Wilk test show
that the data were not normally distributed for all items.

5.1 Concentration in Class

Table 3 shows the results of a Wilcoxon signed-rank test for the scores of concentration
in class. The class in which students used the learning visualization function is called
“visual”, while the class in which students did not use it is called “non-visual”. The
item “NoTAS interfered with my learning” was significantly higher in the class using
the learning visualization function. However, the mean is small (MVis = 2.12).

Nudge for Note Taking Assist System 325



5.2 System Interface

Table 4 shows the results of the Wilcoxon one-sample test for the score of the system
interface. It is compared with the median value of 3.00 because data for these items was
collected via a 5-point Likert scale. As a result, the interface of NoTAS was generally
well-received.

Table 3. Comparison of concentration

Visual Non-visual MVis-
MNon 

Z r MVis SDVis MNon SDNon

1. I missed the explanation while 
writing notes on NoTAS. 2.44 1.17 2.27 1.01 0.17 -1.38 0.15

2. I missed the explanation while 
looking at the material displayed 
on NoTAS. 

2.00 0.93 2.03 0.98 -0.04 -0.30 0.03

3. I looked away from the blackboard 
while writing notes on NoTAS. 3.20 1.13 3.06 1.14 0.14 -0.91 0.10

4. I often looked away from the 
blackboard while looking at the 
material displayed on NoTAS.

2.79 1.17 2.73 1.23 0.06 -0.35 0.04

5. NoTAS helped me to concentrate 
in class. 3.51 0.93 3.58 0.95 -0.07 -0.90 0.10

6. NoTAS interfered with my learn-
ing. 2.12 1.03 1.85 0.91 0.27 -2.47* 0.27

n = 86, 5-point scale * p < .050
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5.3 Realizing the Nudge

Figure 8 shows the number of students that agreed that certain factors encouraged them
to write notes and highlight text. Regarding the notes, 65 students (76%) answered that
the writing on the board was an encouraging factor, 58 students (67%) answered that
the explanation was an encouraging factor, 34 students (40%) answered that the nudge
was an encouraging factor, and one student (1%) did not answer. As for highlight the
text, 75 students (87%) answered that the explanation was an encouraging factor, 36
students (42%) answered that the nudge was an encouraging factor, and two students
(2%) did not answer.

Table 4. Evaluation of system interface

M SD Median M-3.0 W r 

1. The icons at the top of the page are 
easy to understand. 4.30 0.84 4.50 1.30 2933.00 *** 0.57

2. The icons at the top of the page are 
easy to select. 3.97 1.07 4.00 0.97 2349.00 *** 0.26

3. Pages are easy to turn. 4.07 1.06 4.00 1.07 2731.00 *** 0.46
4. Highlights are easy to draw. 3.86 1.09 4.00 0.86 2569.00 *** 0.37
5. My notes are easy to erase. 2.92 1.34 2.50 -0.08 1279.00 0.32
6. My highlights are easy to erase. 3.16 1.36 3.00 0.16 1488.00 0.20
7. It is easy to zoom in and out of the 

material. 3.27 1.23 3.00 0.27 1397.00 † 0.25

8. The thickness of the line in the 
notes I wrote is just right. 3.92 1.02 4.00 0.92 2311.00 *** 0.24

9. The thickness of the line in the 
highlights I wrote is just right. 3.86 1.03 4.00 0.86 2383.00 *** 0.27

10. The color of my notes is easy to 
see. 3.44 1.16 4.00 0.44 1607.00 *** 0.14

11. The color of my highlights is easy 
to see. 3.62 1.10 4.00 0.62 1782.00 *** 0.05

12. The space for notes and highlights 
is small. (R) 2.71 1.25 3.00 -0.29 658.00 * 0.65

n = 86, 5-point scale, (R): Reverse item † p < .100, * p < .050, *** p < .001
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Then, Table 5 shows the results of the Wilcoxon one-sample test for the score of
realizing the nudge.

Finally, Table 6 and Table 7 show the results of the open-ended questions focusing
on why students did or did not take notes. Table 6 categorizes the descriptions that
include nudges and those that do not include nudges. The most common reason
including nudges was “because other students judged it to be important.” The most
common reason excluding nudges was “because I judged it to be important.” Table 7
shows the three categories: interface; instruction; and other.

Fig. 8. Factors of note-taking

Table 5. Realizing the nudge

M SD Median M-3.0 W r
1. I was motivated to write notes and 

highlight texts when I saw other 
students’ notes and highlights in 
class.

4.01 1.10 4.00 1.01 2688.00 *** 0.43

n = 86, 5-point scale *** p < .001
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6 Discussion

6.1 The Use of the Software Does Not Interfere with the Class

From the results of concentration in class, it was found that there was no difference in
basic behaviors such as listening and watching between the two classes with and
without the learning visualization function of NoTAS. The item “NoTAS interfered
with my learning” was significantly higher in the class using NoTAS. However, this
result was considered appropriate because the students did not usually use NoTAS and
the mean was low at 2.12. Therefore, it was suggested that students can concentrate
almost as much as in a normal class even if they can see other learners’ note-taking
with NoTAS.

From the results of the system interface evaluation, we can interpret that the stu-
dents highly appreciated the functions of NoTAS because almost all items are higher
than the median. On the other hand, it was found from the students’ open-ended
questions that the erase and scroll functions need to be improved. Besides, some

Table 6. Reasons for note-taking

Descriptions including
nudge elements

• Because the shaded parts came out
• Because I could see where everyone else was writing, and I
understood that this was important

• I felt that it was not good for me not to do anything while my
friends were taking notes

• I felt that I had to do something because everyone else was
doing well in the class

Descriptions excluding
nudge elements

• Because I thought that I should write down the important
things

• I wrote to organize the content of the class
• To understand the content of the class well so that I can check it
in the future

• Because the teacher told us it was important
• Because the teacher wrote it on the board

Table 7. Reasons for not doing (or not being able to do) note-taking

Descriptions of the
interface

• Because it was difficult to write and the writing was too messy to
read

• The colors were too dark in places where everyone wrote, so I could
not write in the same place

Descriptions of the
instruction

• I could not keep up with the writing
• I did not have enough time

Other • I did not think it was necessary for me
• I felt that I could understand without taking notes
• Because I was not sure what to write
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students found it difficult to see their notes and highlights. Therefore, regarding the
learning visualization function, the necessity of changing the font color was suggested
to differentiate one’s notes from other students’.

6.2 The Nudge Occurs in Class

Regarding the realization of nudges and students’ behavior, the main reason for stu-
dents’ note-taking was because the teacher explained or wrote on the board. Note-
taking by nudges accounted for 40.7% of the total. This suggests that there are two
types of students in the classroom: students who are encouraged to learn by other
students’ learning and students who facilitate the learning of other students. From the
results, it was suggested that teachers should explain what they want to convey to
students on the board or orally. Although we developed NoTAS for students to pro-
mote their learning, we suggest that NoTAS is effective not only for students who have
not or cannot take notes but also for students who missed oral or written explanations.

Moreover, it was found from the result of the questionnaire and open-ended
descriptions that students are motivated to take notes when they see other students’
behavior on NoTAS. Therefore, it was suggested that students can promote the nudge
in class in terms of awareness when they use NoTAS.

7 Conclusion

The purpose of this study is to develop software to apply nudge theory and provide
feedback on note-taking among students in class. We evaluated the effectiveness of
NoTAS for high school students from two perspectives: whether the use of NoTAS
interfered with the class and whether the nudge was encouraged in class.

From the results of the questionnaire, it is found that the students were able to
concentrate on learning in the class using NoTAS. Therefore, it was suggested that
there was little resistance to the use of NoTAS in the whole class. However, many
students found the deleting and scrolling functions to be difficult to use, suggesting that
the note-taking function needs to be improved.

Furthermore, we found that NoTAS can promote students’ note-taking. Students
can see that other students are writing notes and highlighting text in class by using
NoTAS. This information allows students to encourage each others’ learning, thus
indicating that students have achieved the nudge in terms of awareness. At first, we
developed NoTAS for students who could not take notes or who did not know how to
write. However, it was also shown to be effective for other students because NoTAS
gave them confidence in the learning strategy and served as a reminder of which
material was important. On the other hand, one of the reasons why students could not
take notes even when prompted by nudges was that the learning visualization layer was
too dark. To solve this problem, it is necessary to regulate the density of the learning
visualization layer according to its intended use or to change the color of one’s notes
and those of other students.

Finally, we discuss the limitations of this study and future issues. The first is that
we conducted this study in the short term. In the future, it is necessary to investigate the
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effects of the system when the students become familiar with it through long-term
practice. The second is that we conducted this study in a high school setting. In both
classes, the lesson design was the same, but from the students’ responses, the teacher
may have given slightly different instructions. Therefore, it is necessary to conduct a
rigorous investigation by dividing the students in the same class into two groups: one
group using NoTAS and the other group using different note-taking software. Third, we
focus only on the awareness aspect of the nudge and evaluated it. It is necessary to
analyze how the students’ note-taking changed as a result of the nudges in their
learning logs. For example, we should investigate whether more students take notes
when they use NoTAS and whether there is a difference in when they start to write. By
doing so, we may be able to encourage learning strategies changes by promoting
technology that uses nudges.
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