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Abstract 

INTRODUCTION: Notetaking is considered, by many educators, as one of the critical actions of learning. There are 
several note-taking methods and approaches. Based on these methods and approaches, various applications, whether 
mobile, desktop or -Web-based, were developed. 
OBJECTIVES: In this paper, a novel note-taking application based on Cornell Technique, is presented. Its development 
process and user acceptance trend are exhibited and results for user evaluation based on user satisfaction are presented. 
METHODS: For the software development process, Incremental Model was adopted. Requirement Analysis included, 
aside from examining principles and related note-taking structure of Cornell Technique, investigating (i) how to perform 
notetaking as an activity of learning, (ii) its product and (iii) relationship of notes for the purpose of storage. Models 
containing sub-activities, such as reviewing note have been identified and some were selectively adopted and related 
functions such as review alert (tickler) and collaboration on notetaking have been implemented. To the purpose of storage, 
a tree-based scheme called collection was modelled. User interfaces were first designed as mockups and click-through pro-
totype using Adobe XD. The mobile application was implemented in Dart programming language. Google’s Firebase 
Service and Flutter Framework was adopted. The mobile application was compared with its equivalents in the Google Play 
Store and user statistics were investigated. To evaluate perceived usability, the System Usability Scale is adopted and 
applied to 14 university students conforming to determined persona. 
RESULTS: The application has been published in Google Play Store for users to install for free on 18th March 2022. As of 
10th September 2023, total number of downloads is 5K and the Cornell Note mobile app is currently installed on 1108 
devices. For the last three-month period (from 11th June to 10th September 2023), the active users per month changed in an 
increasing trend from 450 to 589. The average engagement time on 11th of April 2023 was 28 minutes 00 seconds. As the 
number of monthly active users increased, the average engagement time measured on 10th September 2023 decreased to 23 
minutes 31 seconds. However, engagement rates measured were 76.91% and 77.19%, respectively. The mean SUS score 
was found to be equal to 79.5. 
CONCLUSION: The user statistics and comparison with equivalent mobile applications reveal that Cornell Note has 
potential to grow as a mobile application for notetaking since it has a good perceived usability, however, there is room for 
improvement. Considering any extra marketing effort was not spent for the application such as application store 
optimization, the statistics are another evidence for user appeal and acceptance. However, it is important to add new 
functionality without complicating the user experience so that user appeal and acceptance boosts. 
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1. Introduction 

Note taking is an information-processing approach that is 
efficacious and commonly used both in daily life and in 
many professions [1]. In this regard, it is an action taken 
as a routine of productive thought processes such as 
learning, decision making and problem solving as well as 
practicing.  

Due to its relationship with learning, note taking can be 
accepted as an academic skill, too. During any period of 
their education, whether it be primary school or 
university, students are presented either no or very little 
information regarding the approaches or techniques of 
note taking. However, notetaking is one of the most 
common activities performed by students. Research has 
shown that taking notes is a type of writing task that 
undergraduates perform during lectures. Brobst reported 
that 98% of college students take lecture notes [2]. 

1.1. Impact of notetaking on learning 

From a cognitive point view, notetaking does not simply 
refer to writing down what one listens to or reads as 
shortened text. Learning is comprised of a few integral 
cognitive processes such as attention, encoding, storage 
and retrieval. According to Di Vesta and Gray [3], 
notetaking serves primarily for two cognitive functions, 
encoding and storage, since during notetaking students 
encode information by transcribing, selecting, and 
summarizing relevant information and organize it for later 
retrieval. In their study Craik and Tulving [4] presented 
that notetaking demonstrates significant impact on 
retention and recall by activating some cognitive 
processes. In his research Kiewra shows that notetaking 
significantly raises attention during lesson compared to 
simply listening to the lesson without notetaking [5,6]. In 
another study, students asserted the same result regarding 
notetaking by referring to the fact that taking notes helps 
them remain attentive [7]. A study by Carrier et.al. found 
out that one’s perception of confidence in notetaking skill 
is a predictor of course achievement [8]. Affirmatively, a 
study reported that students who take more notes during 
lectures are high achievers in their courses [9]. In 
accordance with this finding, two different stud-ies 
concluded that notetaking is positively correlated with test 
and course performance [10,11]. The product of 
notetaking, i.e., the set of notes taken, is essential and 
critical for review; since evidence shows that students 
who review notes outperform students who do not review 
notes [12,13]. Kılıçkaya and Çokal-Karadaş studied the 
effect of notetaking in listening comprehension 
performances of students from Foreign Language 
Education in Middle East Technical University. They 
concluded that the experimental group, which was 
allowed to take notes, performed statistically better than 
the control group, which was not allowed to take notes 
[14]. 

1.2. Problems related to notetaking 

Many studies focused on problems that would occur 
related to notetaking and whether these problems cause 
negative consequences in learning and education [15-25]. 
Some of these confirmed that university students apply 
weak strategies and techniques during lectures and while 
studying, such as organizing ideas linearly and poor or 
incomplete notetaking [15,16]. Another study similarly 
concluded that students have poor notetaking skills (e.g., 
organizing ideas linearly) during lecture or reading. 
Consequently, lecture note takers omit around 70% of 
critical lecture points [17,18]. Incomplete notetaking is 
considered as a major issue since studies show that 
number of points recorded in notes is positively correlated 
with academic success [20-24]. 

In relation to students’ poor notetaking skills supported 
by evidence, a research set reveals that students’ own 
study notes are less complete and less effective than ones 
provided by the instructor [17-19, 24-25]. 

1.3. Notetaking techniques and methods 

In literature, there exists a body of research regarding 
notetaking techniques and strategies. Basically, they are 
classified as (i) Linear Notetaking Techniques and (ii) 
Non-linear Notetaking Techniques. Linear notetaking is 
defined as organization of information in a linear fashion 
as lists or outlines. Research depicts that linear 
organization of notes restricts learning, in particular; 
relational learning [13, 26-27].  

Any notetaking approach should have validated 
strategies to activate cognitive processes mentioned. The 
main objective of these techniques is to guide students 
through a standardized and effective method or a step-by-
step procedure of pro-cessing lecture or similar context 
material. They dictate and make students walk through 
certain instructions and employ certain principles. Some 
even propose their own structures, and formats. These 
methods include but not limited to Buzan Meth-od, 
Verbatim Split Method, SOAR Method, Bartush Active 
Method, and Cornell Method [28-33].  Among them, 
Cornell Method has a long history [32]. 

1.4. Mobile applications for notetaking 

Digital notetaking has recently become an alternative 
format of notetaking. There are many mobile applications 
for notetaking available in application marketplaces. A 
search in application marketplaces reveal many options 
offering features and functionalities. Using latest versions 
of some applications users can insert multimedia into their 
notes (pictures, voice recordings, video recordings), take 
voice-recorded speech-to-text notes or take handwritten 
notes using a stylus pen. Two popular ones are Samsung 
Notes [34] and Google Keep [35], both of which are 
downloaded more than one billion times in Google Play 
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Store. There are others such as Microsoft One-Note [36] 
(more than 500 million downloads), ColorNote NotePad 
Notes [37] (more than 100 million downloads) and 
Evernote [38] (more than 100 million downloads). 

In literature, research evidence concerning the use of 
mobile applications for educational purposes is scarce 
[39-41]. In their study, [39] Pyörälä, et.al. 
investigated students’ perceptions of notetaking with 
iPads in 2019. The study was conducted at University of 
Helsinki, which has given iPads to its freshman students 
in medical and dental schools since 2013. The study 
concluded that both medical and dental school students 
considered digital notetaking as the most important use of 
mobile devices during their first two years. In addition, 
the authors discovered that students had developed refined 
digital notetaking strategies and always had their notes 
ready for retrieval [39]. Shen and Reily developed a 
mobile application called GroupNotes that allows students 
to form groups and take digital notes during a lecture 
collaboratively [40]. In a similar effort, a mobile 
application called EduNotes for collaborative notetaking 
during lectures was introduced by Popescu et. al [41]. The 
authors investigated 25 students’ perceptions of using the 
application in a lecture session through a survey regarding 
their experience with EduNotes. Students were positive 
about and welcomed the idea of taking notes and sharing 
them with peers. They also reported notetaking by 
EduNotes as relatively quick. 

1.4. Aim of the study and organization 

In this paper, we report on the development, user statistics 
and perceived usability of a mobile application that makes 
a notetaking system, called Cornell Technique, possible to 
experience with many features to help users in their 
learning processes. An electronic model that is a version 
of the original technique with some essential and 
additional functions (facilities) were designed and 
implemented. The application is available on Google Play 
Store to download.  

The next section introduces an overview of Cornell 
Technique, the electronic notetaking model designed to 
implement, the system architecture and tools that we 
utilized for the development. In addition, basic features 
through user interface of the application are presented. 
Results section provides user statistics regarding user 
acceptance and potential of mobile application for 
notetaking. In the Discussion, possible increments (i.e., 
possible functionality features that are planned to be 
added in next versions) and possible design of a study on 
measuring the impact of use of our application on 
academic performance will be discussed. Finally, in the 
last section, the mobile application is evaluated based on 
the findings of user statistics per user acceptance. It must 
be noted that this is an extended version of our paper in 
ICMTEL 2023. 

2. Materials and methods 

2.1. The Cornell Notetaking Technique 

 
The Cornell Notetaking Technique had its name after 
Cornell University. It was developed by Walter Pauk in 
1949. Pauk states that his sole purpose was to present his 
students with a simple and effective notetaking technique 
to reach high comprehension and retention in relation to 
what they listen to or read regarding their studies in 
university.  In his book titled “How to Study in College”, 
Walter Pauk later has extended his effort’s scope and 
presented Cornell Technique as part of a methodological 
study approach for college education [32]. 

In his book [32], Pauk proposes “retaining 
information” as the third stage of his four-staged studying 
and learning approach. He divides retaining information 
into three sub-stages and offers Cornell Notetaking 
System as a technique consisting of a collection of 
algorithms, principles, and a documentation template to 
use in two sub-stages, i.e., “Taking effective notes” and 
“Turning notes into knowledge”. 

In detail, the Cornell Notetaking System is established 
on: 

• Classification of notetaking depending on context of 
learning activity performed, i.e., event (how to take 
notes during e.g., lecture, discussion, meeting, or 
reading session) 

• A notetaking sheet with a specific structural format 
• Algorithms having steps with five relevant routines 

to be performed using the notetaking sheet(-s), and 
• Timing of these algorithms (i.e., during event or after 

or before event, e.g., lecture) 

The Five routines/actions of CT are defined as follows; 
Record, Reduce, Recite, Reflect, Review [30]. The 
notetaking documentation format is presented in Figure 1. 
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Figure 1. Structure of a Cornell Notetaking sheet 
[30]. 

Basically, it is divided into 3 partitions. In his 
methodology, Pauk relates each partition in format with a 
different combination of routines, learning context and 
timing. The first partition, called Notes, is as shown in 
white in Figure 1. For using Notes partition, considering 
the categorization of notetaking mentioned above (relative 
to data source and learning context, i.e., listening to 
lecture or reading from textbook), Pauk offers two 
different algorithms [32] both to be carried out during 
related learning activity. One of these algorithms, i.e., the 
algorithm for note taking during lecture, discussion, or 
meeting, is shown in Figure 2. 

Pauk relates Notes partition to ‘R’ecording action. 
Regardless of the type of the source or context for 
learning activity (lecture, book reading, discussion) Notes 
partition is for recording as many facts and ideas from 
source activity (e.g., listening to lecture, reading textbook) 
as possible. Pauk also proposes some methods to take 
meaningful notes in a quick and timely fashion for 
application in this partition during an event such as taking 
notes telegraphically [32]. 

The second partition is called Cue Column. This 
column is related to ‘R’eviewing, ‘R’educing and 
‘R’eciting routines. While taking notes in Notes partition, 
Cue Column should remain empty. Hence, timing for use 
of this column is defined correspondingly as after initial 
learning activity or event (e.g., lecture, class, discussion, 
etc.) in general. When it’s time for user to review, recite 
and/or reduce what s/he has jotted down in Notes 
Column, user ought to type down questions and pivotal 
phrases to help clarify meanings, reveal relationships by 
filtering out essential points in text. Thus, Cue partition is 
designed for connecting key concepts and finding out 
relationships between them by investigating the text in 

Notes partition. Thereby, through a learning session 
consisting of three ‘R’s, user shall fill this partition. 

 

Figure 2. Pauk’s Algorithm for taking notes in Notes 
partition during lecture, discussion, or meeting [30]. 

The second partition is called Cue Column. This 
column is related to ‘R’eviewing, ‘R’educing and 
‘R’eciting routines. While taking notes in Notes partition, 
Cue Column should remain empty. Hence, timing for use 
of this column is defined correspondingly as after initial 
learning activity or event (e.g., lecture, class, discussion, 
etc.) in general. When it’s time for user to review, recite 
and/or reduce what s/he has jotted down in Notes 
Column, user ought to type down questions and pivotal 
phrases to help clarify meanings, reveal relationships by 
filtering out essential points in text. Thus, Cue partition is 
designed for connecting key concepts and finding out 
relationships between them by investigating the text in 
Notes partition. Thereby, through a learning session 
consisting of three ‘R’s, user shall fill this partition,  

(i) First, user shall make a ‘r’eview through Notes 
Partition, 

(ii) Then, user shall ‘r’educe [reviewed] notes to 
essential facts and concepts, and established 
relationships between them, 

(iii) Finally, user shall ‘r’ecite.   

The last partition, called Summary, is reserved for 
‘R’eview and ‘R’eflect activities. Pauk refers to this 
partition as “the area that will be used to distill a page’s 
worth of notes down to a sentence or two” [32]. By 
exploiting the Summary partition for the first time after 
reviewing Notes and Cue partitions, user synthesizes, 
reasons and draw conclusions and writes them with 
her/his own words. This partition is useful for quick 
reference, especially before exams of type quizzes. 

The impact of Cornell Technique was investigated by 
many studies. For instance, Şahin et. al. aimed whether 
applying Cornell Technique has impact on understanding 
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and retention of the text dictated [42]. They concluded 
that there was a statistically significant difference between 
experimental group that applied Cornell Technique and 
control group that applied traditional linear notetaking 
technique. 

2.2. Proposed model for electronic 
notetaking 

The proposed model consolidates and equips the original 
Cornell Technique together with some functionalities 
based on facts in reference to scientific findings.  

The first functionality is collaborative notetaking. In 
their study regarding a Web-based collaborative 
notetaking application, Valtonen et.al. reported that 
students showed acceptance towards the idea of sharing 
their lecture notes and were interested in reading other 
students’ notes [43]. Considering these findings, the 
proposed model in our study, enables users to form teams 
and work collaboratively for taking notes. This 
functionality offers users much more than sharing notes 
and/or completing missing parts of shared/team notes. It 
simply makes it possible for users with different learning 
styles to come together and combine and reflect their 
learning strengths on notes. In their book dated 1971, 
Kolb, Rubin and McIntyre proposed a categorization of 
learning style [44-46]. They conceptualized and described 
four different learning styles, i.e., Converger, Diverger, 
Assimilator and Accommodator [44] and they also 
designed and validated a self-examining inventory for 
individuals to discover their learning mode, called 
Learning Style Inventory. Later in 2013, Kolb and Kolb 
refined and extended the categorization and introduced 
Learning Style Topology with nine learning styles [45]. 
Users with different learning styles will have the 
opportunity to collaborate on notes.  

To the purpose of storing and accessing notes, the 
“Folder-File” model, which is a typical abstraction 
currently in use in modern operating systems, is adopted. 
In our abstraction, notes are represented and stored as 
files with a specific format (technically speaking, as 
entries in database). For storing logically related notes, a 
logical storage structure called “Collection”, which is 
equivalent to a “Folder”, is designed. For each user’s 
storage space, a root collection is created by default. 
Users can create and store notes as separate files under 
their root collection. Similarly, they can create a hierarchy 
of collections under root collection (i.e., users can create 
new collection under an existing collection) to store their 
interrelated notes.  

A reminder module was integrated as part of 
application of Cornell Technique’s learning routines (i.e., 
Recording, Reciting, Reducing, Reviewing and 
Reflecting). The module simply allows user to set a 
notification-based tickler for any note. For each tickler, 
user sets date and time. A reminder is thought to be useful 
since studies show that notes are valuable when they are 
reviewed. It is experimentally discovered that reviewing 

notes is more important than recording them for learning 
[47]. Hence, ticklers will help users act proactively for 
reviewing, reducing, and reciting. 

Another function in our electronic model is called Note 
History. This function al-lows users to do versioning on 
their notes. In other words, whenever a user makes some 
changes in (i.e., manipulates) and saves an existing note, 
that note’s previous version is also saved and stored as an 
old version of it. The expected efficacy and benefit of 
note history for users is to be able to rephrase and observe 
their progress on the matter of respective note. However, 
there is a limit to versioning a note. Each version of a note 
is stored for 30 days. Any 30-day old version of a note is 
deleted implicitly by the application. 

2.3. Development approach and tools 

As the software development process model, 
Incremental Model [48-49] was adopt-ed. Major reasons 
behind choosing the Incremental Model are twofold; to 
develop a version with core functionality and have a quick 
release, and since we know the requirements up-front and 
already had the note template defined as an interface. 

We analysed and prioritized the requirements and 
decided on core/essential functionality set. Next, we used 
Adobe xD v42 (released July 2021) software to design 
user interface based on core functionality set [48]. To this 
purpose, we modeled the functions and prepared a 
medium fidelity click-through prototype to test product 
flows of the application [51-52].  

For implementation, two integrated development 
environments (IDEs) Android Studio v2020.3.1 and 
IntelliJ Idea v2021.2.3 were used [53-54]. In these IDEs, 
system is implemented using Dart programming language 
with Flutter Framework from Google and respective plug-
in for Dart programming language for the IDEs. As the 
database management system infrastructure, one of 
Google’s cloud services called Firestore is employed. 
Firestore is a NoSQL type of database management 
system (DBMS) [55]. 

2.4. System architecture 

The system architecture is presented in Fig 3. It is a two-
tier architecture, however, for some services such as 
login, it acts as a three-tier architecture [56]. Basic system 
operation at the data tier and parts of business/application 
tier are realized using dedicated Google Services. For 
operations at data tier, such as database operations and 
file hosting, Google’s Firebase Service is adopted, which 
is an instance of Google Cloud Services with advanced 
capabilities [57]. 
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Figure 3. System architecture containing DBMS and 
other services for both Web and mobile applications 

of Cornell Note. 

2.5. Data model 

Google’s Firebase Service relies on Google’s Firestore 
Cloud Database Service. Fire-store is a NoSQL type of 
database management system and requires JSON 
notation-based data modelling. Therefore, for our 
system’s data tier operations, data model is designed 
using JSON [59]. The data model is shown in Figure 4.  

In our data model, at the root are two types of arrays 
(collections) of objects, i.e., User and Group (Team), 
defining a user or a team. A user is defined by several 
fields, including but not limited to userId, displayName (a 
field cloned from Google OAuth API) and email address 
followed by an array of objects of type Document 
representing notes and note collections of user. Each 
Document has type field to indicate whether object is a 
note or note collection. In addition, parentId field is 
available as the track of note collection the object is 
stored. Finally, within each note of type Document is 
defined another type of array (collection) of objects called 
History, in which old versions of a note is stored with 
fields homogeneous to ones in object of type Document. 
In case notes and collections of notes belong not to a 
single user but to a team, an object of type Group with 
fields such as id, user (representing number of users in 
team), created at is defined. 

In definition of a group are two arrays (collections) of 
objects of two types, User and Document. The array 
called User is designated to store members of a team 
(Group). An object of type Group can be created by any 
user, who is called Creator. Creator of a team can add 
members by their email addresses. 

 

Figure 4. Data model implemented in Firestore 
Cloud Database Service with 7 collections. 

While adding a member, creator must also assign a role 
to that team member. There are three roles represented by 
the field userType, Moderator, Editor and Viewer. Each 
role represents an authorization schema (set of 
permissions) per operations within group. Each Document 
type of object in first array is either a note or a note 
collection. Within each group note, an array of old 
versions of note is defined as History, which is an array of 
old versions of a note to be stored with fields 
homogeneous to ones in object of type Document. 

2.1. Basic operation and user interface 

To manifest basic operation and functionality of our 
application, we designed a use case diagram and used it 
through the rest of the development. The use case diagram 
is presented in Figure 5. It also allows users to image and 
get an idea of what they can do with the application. As 
seen in Figure 5, there are: 

• 32 distinct use cases, 
• between them are 17 different relationships of types 

<<include>> and <<extend>>,  
• 17 distinct associations from user to use cases. 
• 4 distinct <<invariants>> (column-wise). 
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Figure 5. Use case model for Cornel Note 
application. 

The user can start using Cornell Note after logging on. 
Log on operation requires user to have an active Google 
account. Hence, the first screen any user would face is 
shown in Figure 6 (a). First time logging on is considered 
as a registration and as part of the registration process, for 
each user, a root note collection is created. After logging 
on, user will be viewing her/his root collection screen 
showing all notes, note collections and teams (groups) 
user is a member of. By tapping on any note collection in 
her/his root collection, user can view notes and sub-
collections of notes within. Included in this screen on the 
right bottom corner is a floating action button with three 
sub-actions to choose from, called create new note, create 
new note collection, and create new group. In addition, a 
search button with magnifier icon is available on the top 
right corner of this screen. By tapping this button, user 
can perform a search for those notes and note collections 
having names matching the text s/he would input into the 
search box that appears. A sample of this user interface is 
presented in Figure 6 (b). When viewing this UI, user can 
view the contents of a note in Cornell Note template 
simply by tapping that note. The sample of UI showing 
contents of a note is available in Figure 6 (c). Within the 
Cornell Note Template UI, three partitions are created 
with default dimensions. However, users can adjust the 
dimensions of partitions by tapping on and dragging the 
bars between partitions. This functionality al-lows users 
to adapt the partitions’ area to their content when and 
where necessary. On top right corner of this screen are 

three buttons represented with icons for search, tickler, 
and action overflow menu (also known as “more menu”), 
respectively. The search function enables user to search 
for a text in note. User can add a tickler for the note s/he 
currently is viewing through a two-stepped interface, the 
first one for date and the second one for time. A snapshot 
of UI for viewing a note in Cornell Technique’s template 
is in Figure 6 (c). 
 

             
    (a)                (b)   (c) 
 
 
    (d)               (e)   (f) 

              

Figure 6. User interface screenshots for login, root 
collection, template, and editing. 

Whenever user double-taps on one of the partitions of 
note that is currently viewed on the Cornell Note 
Template UI, that partition would be viewed in Editor UI. 
Double-tap for viewing and editing partition of a note is a 
design choice related to Midas Touch Phenomenon in 
interface design [60-61]. In the Editor UI, at the top is the 
note’s name concatenated with respective partition’s 
name as the title. Below the title is the editing area 
showing the content of the respective partition. 

At the bottom is a sliding bar with various functional 
buttons for formatting and adding multimedia (e.g., 
pictures, audio, etc.) into content of partition that is 
currently viewed. In case user makes changes in content 
of partition of a note, regardless of availability of Internet 
connection, changes are saved (if user confirms). In clear 
terms, the application saves changes in a note or a newly 
created note locally (i.e., in mobile device) if it cannot 
connect to Firebase service. Whenever the connection is 
established, the changes are committed in Firebase 
implicitly without further user interaction and saving 
changes transaction is completed. 
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While viewing/editing a note on Cornell Note 
Template UI, users can also check old versions of that 
note. To this purpose, user should tap on overflow action 
menu at the top right corner and tap History action. If 
there exists one or more old versions of note, they are 
listed in Note History screen. In this screen, each old 
version gets listed with the date it would become an old 
version. The capacity of the system to cache old versions 
of notes is defined as the last 30-days, i.e., all versions of 
all notes within the last 30-days are stored. A sample of 
Note History screen is presented at Figure 6 (e).  

Users can also form teams to take notes 
collaboratively. The application provides this 
functionality through the floating action button at bottom 
right of the root collection screen as shown in Figure 6 
(b). After tapping the floating action button, by simply 
tapping “New team” option, user shall view team creation 
screen shown in Figure 6 (f). On this screen, user can add 
members to her/his new team by typing each user’s e-mail 
address after tapping “Add New Team Member” button. 
All functionalities for notes (e.g., tickler, history) are 
available for team notes, too. 

3. Results 

In this section, we present user statistics of Cornell Note 
after it has been published in Google Play Store in March 
2022, compare it with equivalent mobile applications 
based on features and users’ thoughts and feelings about 
our mobile application based on System Usability Scale 
(SUS). The user satisfaction, statistics and feature based 
comparison are important indicators for future releases of 
application software as they can help reflect and discover 
application’s current potential for user preference and 
acceptance for the purpose of notetaking.  

3.1. User statistics as an indicator of 
acceptance 

 
Many different user statistics are available for analysis, 

including but not limited to user engagement rate (last 28 
days), engaged sessions per user (last 28 days), average 
engagement time (last 28 days), event count (last 28 
days), and number of active users for today, last 7 days 
and last 30 days. 

Below, number of active users on 10th September 2023, 
for the week between 4th September 2023 and 10th 
September 2023, and finally, for the last 30 days before 
10th September 2023. A 25.9% increase in number of 
daily active users is achieved. As for the number of 
monthly active users, 39.2% increase draws attention. In 
Figure 8, all statics are monthly and statistics such as the 
number of active users, new users, engaged sessions per 
user, average engagement time and event count per user 
language are presented for the period of 10th of August 

and 10th of September 2023. A total of 575 users were 
active in our application for the mentioned 28-day period. 

 

 

Figure 7. Number of monthly active user change 
between Aug 10 and Sep 11 of 2023. 

The average engagement time is 23 minutes and 31 
seconds, which is a strong indicator of users interacting 
with the application for the intended purpose. An 
interesting statistic is that the number of Spanish speaking 
monthly active users (186) was almost equal to number of 
English speaking monthly active users (189). Portuguese 
speaking monthly active users (33) appear to have used 
our application heavily and had the highest engagement 
rate (87%), engaged sessions per user (3.88), and average 
engagement time (39 minutes 4 seconds). 

 

 

Figure 8. User and usage statistics for the period 
between Aug 10 and Sep 10 of 2023. 

As of 10th September 2023, total number of downloads 
was between 1K and 10K and the Cornell Note mobile 
app was installed on 1108 devices. For the last three-
month period (from 11th June to 10th September 2023), 
the active users per month changed in an increasing trend, 
from 450 to 589. The number of monthly active users 
recorded on 11th of April 2023 was 256 as shown in 
Figure 9. The average engagement time on 11th of April 
2023 was 28 minutes 00 seconds. As the number of 
monthly active users increased, the average engagement 
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time measured on 10th September 2023 decreased to 23 
minutes 31 seconds. However, engagement rates 
measured were 76.91% and 77.19%, respectively, hence, 
remained constant. 

 

 

Figure 9. Number of monthly active users on 11th of 
April 2023 for the last 28 days. 

The performance of Cornell Note mobile application 
with respect to gaining monthly active users is shown on 
Figure 10. Five measurements are available for five 
different months. It is possible to say that the monthly 
active user trend behaves almost linear.  
 

 

Figure 10. Monthly active user trend between Jan 
2023 and Oct 2023. 

3.2. Comparison to similar applications 

There are three similar mobile applications 
implementing Cornell Note Technique available in 
application marketplaces such as Google Play Store and 
AppStore of Apple. A comparison of these mobile 
applications to our application with respect to some 
functions and features is presented at Table 1 [62-64]. 
Obviously, our application is superior to other 
applications with respect to features and functions 
available and UI design. Our application (named Cornell 
Note) can be downloaded from [65]. 

 

Table 1. Functionality comparison of Cornell Note 
Technique based mobile applications to our mobile 

application. 

 Columns Speech to  
Text CN 

Cornell 
Notes 

Our App 

Collaboration ✖ ✖ ✖ ✔ 

Collection ✔ ✖ ✖ ✔ 

Tickler ✖ ✖ ✖ ✔ 

Formatting ✔ ✖ ✖ ✔ 

Multimedia ✖ ✖ ✖ ✔ 
Search 
Within Notes  ✔ ✖ ✖ ✔ 

Search 
Within 
Collections  
and Note 
Names 

✖ ✖ ✖ ✔ 

Template 
Frame 
Adjustment 

Partial ✖ ✖ ✔ 

Note History ✖ ✖ ✖ ✔ 

Web ✖ ✖ ✖ ✔ 
Speech-to-
Text ✖ ✔ ✖ ✔ 

3.3. User satisfaction 

International Standards Organization (ISO) defines user 
satisfaction as one of the three dimensions of usability 
[66]. Basically, user satisfaction represents users’ 
thoughts and feelings regarding a system depending on 
their experience with that system. In other words, user 
satisfaction refers to perceived usability of a system [66-
67]. For measuring user satisfaction with distinct 
dimensions, many different scales are available [67-70]. 
The System Usability Scale (SUS) is one of them. SUS 
was developed by Brooke [67] in 1986. It consists of 10 
items. Each item comprises of a sentence and a 5-point 
Likert scale where a score of 1 indicates “strongly agree” 
and a score of 5 indicates “strongly disagree” with the 
opinion expressed in that item’s sentence. SUS has its 
own scoring technique and the acceptable score for SUS 
starts from 68. Although a SUS score can be in the 
interval of [0, 100], it is not a percentage [71-72]. Lewis 
and Sauro showed that SUS has two dimensions (i.e., 
usability and learning) [73]. Borsci et.al. [74] and Lewis 
and Sauro [73] confirmed that those factors (usability and 
learnability) are correlated. Therefore, SUS can provide a 
score for perceived learnability of a system, too.  

Since the year it was presented, several studies 
showed that SUS is a reliable and valid scale for capturing 
users’ opinions about any system [72,73,75] even with 
relatively low sample size [76-77]. The minimum 

184 256
450

589

890 849

Jan 2023 April
2023

June
2023

10 Sep
2023

27 Sep
2023

Oct 2023

Monthly active user

Monthly active user Linear
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reliability goal for such scales is accepted as 0.70 [78]. 
For SUS, Bangor et.al. calculated the coefficient alpha as 
0.91 [79]. Considering the sample size, in their studies, 
Orfanou et.al. provided scientific evidence that SUS can 
provide reliable evaluation of perceived usability even 
with a sample size between 6-14 participants [76]. In 
another study, Tullis and Stetson demonstrated that even 
with a very small sample of 8-12 people, the System 
Usability Scale (SUS) could provide robust measurements 
of what people think about the usability of a particular 
system or product [77]. They showed that SUS yielded 
highly reliable results regarding the perceived usability of 
the relevant system or product. Hence, it was adapted in 
several different languages, as well as adopted for 
measuring perceived usability [80-89]. 

To measure the perceived usability through SUS for 
the Cornell Note mobile application, a persona was 
determined. Since Cornell Note Technique is originally 
developed for educational purposes in a university setting, 
we defined the persona as a university student, who is a 
user of a mobile phone with Android for at least 1 year 
and takes notes during lectures. A study protocol was 
developed and applied with the following steps for each 
participant:  

1. Inform participant about the study and explain 
that s/he needs to install Cornell Note mobile 
application into her/his mobile device. 

2. Ask participant whether s/he agrees to participate 
in the study.  

3. Check if s/he matches the persona. If s/he 
matches, then provide the consent form to be 
signed. 

4. Provide URL for installing the mobile 
application. 

5. Provide her/him the scenarios one by one (a total 
of 3 scenarios were presented) and tell s/he can 
skip anytime to the next scenario. 

6. As soon as a participant finishes with the 
scenarios, explain the structure of the SUS for 
self-administration and provide the link for 
administering it. 

 
For the statistical analysis of the data collected, Sauro’s 

SUS Calculator was used [90]. A total of 14 university 
students (6 female and 8 male) between the ages of 20 and 
23 agreed and matched the persona to participate. The 
average age of participants was 21.5 years. The mean 
SUS score and standard deviation for the sample were 
calculated as 79.5 ±11.1. for which the mean for usability 
dimension score was equal to 75.9 and mean for 
learnability dimension score was 93.8. The Cronbach 
Alpha, which represents the internal reliability of the 
responses of participants, was calculated as 0.771 (>0.70). 
The statistical analyses show that with 95% confidence, 
the margin of error for the calculated SUS score is 6.41, 
therefore, the population SUS score is between 73.05 and 
85.87 as shown in Figure 11. Besides, with 97.5% 
confidence, the population SUS score is greater than 
73.05. 

In 2009, Bangor et. al. collected and examined more 
than 3500 SUS results and they proposed an adjective 
rating scale for SUS scores, simply, by analysing the 
relationship between SUS scores and people’s ratings of 
systems they were evaluating in terms of adjectives such 
as poor, excellent, good and three more [71]. They 
discovered a very close relation between these two. With 
respect to proposed adjective rating scale, our 
application’s SUS score of 79.5 is classified as Good.  

 

 

Figure 10. The SUS score interval for Cornell Note 
application with 95% confidence. 

4. Discussion and future work 

Considering the nature of notetaking and characteristics of 
Cornell Note Technique, some functions will be added to 
allow users to better experience notetaking and to increase 
effectiveness and efficiency of notetaking. 

It is planned to add Kolb Learning Style Inventory as a 
self-examining tool to Cornell Note mobile application. 
Behind this decision lies the motivation to increase 
individuals’ understanding of the process of learning from 
experience and enable users to realize their unique 
individual approach to learning as Kolb and Kolb phrases 
in their book [45]. Thus, users will be empowered to taste 
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and become aware of their own unique style with 
reference to generalized structure of process of learning. 
They can also realize how it is to study with people with 
different learning styles and experience how it results and 
yields for themselves in notetaking. 

In the next version, while setting ticklers, our 
application will enable users to select relevant Cornell 
Technique routines (i.e., five ‘R’s) together with related 
partition[-s]. Such a functionality will allow users to 
easily remember relevant partition[-s] together with 
his/her next learning routine[-s].  From a user’s point of 
view, associating partition[-s] of a specific note with 
learning routine[-s] user would plan to execute might 
offer a more precise learning activity management. 
Setting repeated or periodic ticklers will be available in 
the next version, too. 

For the next version, another functionality we plan to 
add is linking notes. Basically, this is an identical function 
to linking documents in World Wide Web. To our 
knowledge, there are not any notetaking applications 
offering such a feature/function. The objectives of this 
feature are twofold:  

• Connecting the notes based on conceptual 
relationship between them (e.g., order of or 
prerequisite subjects in notes). 

• Connecting concepts within different notes that are 
related to each other for review and reduce routines. 

In addition to user-set ticklers, there will be new type 
of tickler. This type of tickler is called Reduce in Cue. It 
is an implicit tickler that will remind user of those notes in 
which only Notes partition is used. Reduce in Cue is a 
characteristic reminder of Cor-nell Technique to help user 
take next necessary action, i.e., Reduce, to continue 
learning process on a specific note. User can choose to 
pass, to reduce and fill Cue and to delete related note.  

Currently in our app, reminder module operates with 
local machine notifications and there is no functionality 
that allows users to list set ticklers. In addition, the 
functionality of Ticklers by Reminder Module will be 
migrated from local machine to Firebase. For this 
purpose, the data model shall be redesigned, and Firebase 
Cloud Messaging API will be used. 

In the current version, system can store old versions of 
each note dating 30-days back, as a maximum. In the next 
version, users will be able to set their preferred cache 
length within an interval of months with a maximum of 
12 months.  

The current user statistics as of 10th October 2023 
shows that without any marketing effort, such as 
Application Store Optimization (ASO) [91-92] for 
improving our application’s visibility, our application 
achieved a maximum of 890 monthly active users on 27th 
of September 2023. Without any intervention for 
marketing, such a performance reflects application’s 
appeal to users. Nevertheless, it must be remembered that 
fluctuations in user statistics (user acceptance) are 
inevitable, hence, are expected. 

 Certainly, user acceptance is also a matter of updates 
[67] and it has been more than 13 months that new 
version has not been released. Hence, a set of features 
constituting new increment is to be implemented and new 
version will be released soon. The set of features has been 
prepared based on the user reviews and previous 
requirement analysis. 

Although there exists many studies investigating the 
impact of Cornell Technique in different learning 
contexts, to our knowledge, none of them were involving 
the use of Cornell Technique through a digital 
environment. We plan to investigate the impact of Cornell 
Technique on academic success in an engineering faculty 
of a university for different core courses. 

The perceived usability of Cornell Note mobile 
application is rated as Good. This rate is a result of mean 
SUS score that is equal to 79.5. There is another grading 
by Lewis and Sauro [93]. In this proposed rating scale, the 
mean SUS score of 79.5 refers to A- which comes after 
A+ and A as the third grade out of eleven grades from A+ 
to F. The results of analyses on the mean SUS score 
reveal that users find Cornell Note mobile application’s 
learnability very high (93.8). This is a good result 
although the mobile application has some interesting 
features such as double tap for editing for Midas Touch 
Problem.  

A very important limitation of this study is that it does 
not aim to find out design errors in the user interface of 
Cornell Note mobile application. The instruments, such as 
System Usability Scale, are not diagnostic, either. 
Therefore, a heuristic evaluation of the application would 
be very beneficial. In fact, some participants reported 
about their experience of not being able to insert a picture 
into their notes and when they tried to, the application was 
aborted. This is due to an exception thrown in response to 
picture file size. There is a default file size limit, however, 
for files with larger sizes, the exception must be handled. 
We must, as developers, handle such exceptions in the 
code for better user experience and satisfaction. 
Obviously, such exceptions can easily be overlooked 
during testing stage. 

To the best of our knowledge, this study is the first one 
in the literature regarding user satisfaction and acceptance 
of a mobile application for notetaking. It reveals that 
Cornell Note, the mobile notetaking application, has a 
good perceived usability level, which implies an 
acceptable user satisfaction that is in line with its user 
acceptance trend. However, there is room to further 
improve user satisfaction. To this purpose, after some 
improvements in the user interface and exception 
handling, a study with a larger sample size ought to be 
designed and conducted. Hence, a comparison would 
become possible. 
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