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Abstract 

The typical traditional tool (i.e. pen and paper) for note-taking is simple and 
lightweight. Although the methods used by teachers, particularly at university level, 
have changed significantly from paper documentation to digital resources, most 
students still feel more comfortable recording class notes using pen and paper. In this 
paper I argue that digital advances have not been optimized for the once static 
environment of academic note-taking. The note-taking habits of students must be 
studied. New systems must be developed if students are to benefit fully from these 
advances. Lecture handouts given as digital documents should afford students an 
easier and more pleasant learning experience. Therefore, I investigate the note-taking 
behavior of students and propose one positive solution to enhance study efficiency in 
higher education. The solution is based on two perspectives to understand the 
requirements and design implications of future design in a smart way. 

1 Introduction 

Information exchange in the University learning environment has changed significantly from 

physical materials to digital documents. This change has brought about a great evolution in 

the manner in which students gather information. For example, students can now access 

online resources to obtain knowledge or use online tools to cooperate in group work (i.e. 

Google Doc) (Herrick, 2009.). Although students have a variety of ways to study, the purpose 

of learning is to pursue knowledge. Therefore, Information and Communications Technology 

(ICT) supporting is important in the class, especially for note-taking. In general, note-taking 

is a common way for students to remember. If note-taking cannot be replaced teaching 

materials, I would like to find a proper solution to improve learning in both classrooms and 

individual study afterwards. Lecture notes mostly consist of written words taken from 

whiteboards in a physical classroom and reinforced by the opinions of the individual student. 

In my experience, the majority of students still take notes even though schools offer online 

resources. Do students take notes simply out of habit, or are the online teaching materials not 

enough for them? 

This paper investigates how earlier research in ICT field influenced the certain learning 

environment such as DigitalNote (Ward & Tatsukawa, 2003) and StuPad (Truong & Abowd, 

1999). In addition, if traditional note-taking is no longer important in higher education, why 

do students continue to employ it as a primary learning tool? A thorough understanding of 

students’ learning processes could help clarify what direction future ICT designs should take. 

Somehow lecture notes play an important role in educating students, both during lectures 

and in studying for exams (NYE et al, 1984). Consequently, investigation into students’ note-

taking behavior at University is my first aim. The second goal is to analyze empirical data and 

consider the implications for the future functionalities of design. I hope this will bring 

benefits to university students in different perspectives of learning such as easy information 

sharing, convenient recording and powerful integration of technology to different platforms. 
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2 Earlier research 

Some researchers have found strongly positive relationships between examination scores and 

variables relating to lecture attendance and quantity of notes. This cannot be interpreted that 

high examination scores must relate to higher attendance and quantity of notes. Moreover, 

they also said that high motivation could lead to high attendance, high quantity notes and 

high examination scores (NYE et al, 1984). Note-taking is still the primary way to record the 

lecture for the majority of students at University. There is no denying that lecture notes not 

only can record the lecture but also help students review and study afterwards. Some earlier 

research has defined several motivations for academic note-taking. The earlier notion of two 

functions to take notes included encoding and external storage (Vesta & Gray, 1972). They 

claimed that the encoding function only involved recording information (no review) and this 

could aid learning. In addition, the external storage function represented the review of 

written notes could increase performance. However, Kiewra et al (1991) clarified three newly 

classification of note-taking functions which basically built upon the previous research: the 

original encoding (take notes and no review), the newly classified encoding plus storage (take 

notes and review) and the new, independent external storage (borrow notes and review). 

Note-taking technique also requires self-management of strategies (Zimmerman & Schunk, 

1989). Students had the ability to sort out important information and skip unimportant 

information during the lesson. Einstein et al (1985) also worked on the related area above 

that note-taking happened more frequently when students recognized the lecture’s content. 

On the other hand, another group of researchers (Meter et al, 1994) has found lecture notes 

could combine with other resources. For example, students might study from the literature 

and the lecture notes could guide them to work more efficiently. 

Recently, many researchers tended to develop ICT solutions for academic note-taking. One 

technology prototype was called StuPad (Truong & Abowd, 1999) which supported students’ 

activities and interactions for different phases of the lecture experiences. More specifically, 

StuPad could capture student notes and integrate them with the lecturer's notes. In addition, 

it had two separate streams for note-taking: one was a private, blank notebook, and the other 

was used to show the presentation being given by the lecture. All students accessed the 

interface through a traditional keyboard and mouse for note-taking. The keyboard was used 

to type text, and the mouse allowed the student to synchronize with the teacher’s notes, audio 

and video. Another solution was from Ward and Tatsukawa (2003) called NoteTaker. They 

surveyed ten properties of class notes to develop and design NoteTaker. NoteTaker system 

offered many note-taking functions like text input, colors, the x- and y- axis of graphics, 

importing images, and so on. They conducted user studies in order to collect feedback for the 

future design. They continue to work on this project in hopes of improving functionality and 

adding new features. According to its official website (access date: 2010-04-13), it has a new 

name called DigitalNote now. 

Considering the format of the lecture notes, California Polytechnic State University’s 

Academic Skill Center (access date: 2010-04-13) has expressed 5 methods for the format of 

the lecture notes: (1) The Cornell method, in which only key words or cues are taken in to 

save time and effort. (2) The Outline method displays specific groups of factors and their 

relationships. (3) The Mapping method uses graphic representations to illustrate related 
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ideas. (4) The Charting method employs tables in order to list information. (5) The Sentence 

method requires new thoughts to be written in long sentences. 

3 Understanding contexts through two ways 

I have chosen the qualitative method of data gathering. This involved interviews with 

University student participants, along with observation of their note-taking habits. The goal 

was to understand the contribution of note-taking towards study performance. Close 

observation was required to gain insight into students’ learning attitudes in a particular 

learning environment. Therefore, contextual design (Beyer & Holtzblatt, 1999) is my main 

method to find possibility of introducing technology to academic note-taking. The usual 

classroom setting consisted of tables, chairs, a projector, and whiteboards with markers. 

Students sat on chairs side by side during the lectures (see figure1). A flip video camera, 

notebook and pencil (see figure1) were my tools to record the note-taking behavior and 

opinions of students. Consideration of note-taking should also include the individual 

interview in order to acquire a quick response through a face-to-face approach. Hence, I 

interviewed 20 participants from Umeå University and SLU University. In addition, 

participants completed a questionnaire regarding their personal education backgrounds, 

understanding of note-taking techniques, and the efficacy of lecture notes in aiding their 

studies. 

 

Figure1: The investigation tools and the observation environment. 

3.1 Observation in the lecture room 

The investigation consisted of observing 11 university students during lectures. Following 

each lecture, the students were questioned based on my observations of their note-taking 

habits. The inquiry of observation included 5 lessons with 3 types of courses in Umeå 

University at Department of Informatics. 
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 Case1 Case2 Case3 

DVAE DVAE U&U PM1 PM2 

Lecture(L)/Seminar(S) L L L S S 

Place C CF C C C 

Undergraduate(U)/Master(M) U U U&M U U 

The number of attending students 22 25 9 6 9 

The number of students took notes 4 5 9 5 6 

Handouts No No Yes No No 

Table11: The features of environment. 

The features of the whole environment were represented in table1. Only one lesson was 

held in a conference room. It had undergraduate students and master students in case2 

whereas others were all from undergraduate students. Most classes did not provide students 

handouts except case2. 

For analysis and to gain an overall view of the note-taking activity, I asked three basic 

questions (see table2). 

 Note-
taking 

Tool 
(P)(N)(L)(R)2 

Note-taking activity 

Case1 Student1 Yes P Listening→Writing 

Student2 Yes N Listening → Writing 

(sometimes after the lectures) 
Student3 No No No 
Student4 Yes N Listening→Writing 

Case2 Student5 Yes N Listening→Writing 

Student6 Yes N Listening→Writing 

Student7 Yes N Listening→Writing 

Case3 Student8 Yes N Listening→Writing 

Student9 No No No 
Student10 Yes N Listening→Writing 

Student11 Yes N Listening→Writing 

Table2: The features of students’ behaviors during the lectures. 

Two of the eleven students did not take notes. In addition, student1 received a piece of 

paper and a pen from her friend in order to write notes. In the process of note-taking, 80% of 

all students would wait for the teacher to finish his or her thought before writing. 

 

 

                                                 
1 The explanation for Table1:  
Class name of DVAE in case1: Digital Video and Audio Editing; class name of U&U in case2: Usability 
and user experience design; class name of PM in case3: Project management. Place: Classroom 
(C)/Conference Room (CF). 
2 The explanation for table2 :  
Tool: P is Pen and one piece of paper. N is pen and notebook. L is laptop. R is ruler. 

Class Name 
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3.1.1 The setting of Case1 

Case1 was from the undergraduate level of the Digital Media Production program (DMP).I 

had attended two lessons in case1 in two places: one was in a traditional classroom and the 

other was in a conference room with a big screen for presentations. Each observation lasted 

around 45 minutes. The first lesson had 22 students and only 4 students took notes. The 

second lesson consisted of 25 students, 5 of which took lecture notes. Note-taking students 

used pens or pencils, and physical notebooks. The lectures were presented using video in 

order to show different effects of audio. I sat between two girls at the first lecture and used a 

flip video camera to record their behavior. I attended another lesson in a big conference room 

to observe two male students who were from same group. 

3.1.2 The setting of Case2 

Case2 was an advanced course and combined both undergraduate and master students. The 

classroom had a projector in order to introduce handouts during the lecture. Although 

students came from different backgrounds, I found they all took notes. Of my three target 

students, only one did not take notes directly from the handout. This student wrote notes in 

his personal notebook and left the handout blank. The other two students wrote important 

information directly on handouts 

3.1.3 The setting of Case3 

I attended two seminars opened to undergraduate students. Due to the special presentation 

of lectures, the lessons were taught as small group discussions. The first seminar had six 

students and only one did not take notes. Although this was a seminar, the teacher still used 

on the whiteboard and discusses different point of views with students. No one had brought 

laptop to attend the first seminar. Three out of the nine students in the second seminar 

brought laptops. However, the teacher did not use the whiteboard. Only one student took 

notes using her laptop. Other students used pen and paper. I sat beside one female student 

and observed her note-taking. Meanwhile, I kept my eye on another female student who sat 

in front of me, who did not take notes. I had two male students in the second seminar who 

took notes in notebooks. 

3.2 Individual interviews 

This paper is not focused on a specific group. The purpose of my research was to evaluate and 

discuss in a general learning situation for university students. Based on this argument, I 

explored what students have done and how they obtained knowledge during lectures. Indeed, 

how they prepared for examinations was also important to know. 

The main interviewees were from Umeå University and SLU University. Each interview 

took approximately 15 minutes. The participants were asked 16 general questions (see Table3) 

along with questions related to their note-taking, note-taking skills, study performance with 

lecture notes, and future study plans using lecture notes. 
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 Swedish Students International Students  
Age 19～24 9 4 13 

＞＝25 3 4 7 

Gender Male 8 5 13 
Female 4 3 7 

Education Level Undergraduate 12 3 15 
Master 2 3 5 

Major Social Science 1 - 1 
Engineering 4 2 6 
Business 3 3 6 
Language 1 1 2 
Other 3 2 5 

Total number of interviewees: 20    

Table3: The general backgrounds of interviewees. 

Twelve Swedish students and eight international students accepted my invitation to be 

interviewed. The majorities of students are under 24 years old and study at the 

undergraduate level. In order to match for the general survey, students must come from 

various backgrounds like Engineering, Business and Language fields and so on. All my 

interviewees were randomly happened at campus or in the student flats. Most students 

showed their notes during the interviews in order to explain me their own notes. 

4 Analysis of the note-taking 

Note-taking process involved deeply in higher education, the instructor’s presentation also 

influenced the pattern of note-taking and the learning performance. I have chosen to listen to 

students rather than statistical method because in-depth understanding human behavior 

helped create particular design for note-taking. Thus, motivations of note-taking, reasons for 

not note-taking were both important to know in order to gather requirements. Also, the style 

of note-taking presentation was a key point to decide what the future artifact should look like. 

4.1 Observation university students 

There were not so many students took notes in case1 and I saw most of them kept focusing on 

watching videos rather than writing down words. In addition, I had observed 4 students and 

one did not take notes during the lecture whereas others wrote very little notes in their 

notebooks. In case2, no one had brought laptop to attend lectures. Because the teacher 

provided handouts for students, I could see most students took notes directly from handouts 

but one student used his notebook for note-taking. He said that he preferred using his 

notebook because it had more space and easy to draw. The presentation of the lecture was 

that the instructor explained handouts on projection screen and sometimes she wrote down 

examples on the whiteboard. On the whole, this was a typical lesson that students took notes 

when the teacher gave speech. As for case3, although the lectures were given in seminars, I 

still saw most students take notes. Only one female student did not take any note but she 

reflected ideas a lot from the first seminar. The second seminar was taught about home 

examination questions and students needed to propose their point of views. Even though 3 

students brought laptops, only one student used it to record notes. 
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Motivations: I believe there must be some reasons for students to take notes (see table4). 

Refer to earlier research from NYE et al (1984), the more ambition that students had and the 

high examination scores they gained. 

Motivations Number of students 

Remember. 5 

Review or study. 7 

Focus on the lecture. 1 

Reflection. 3 

Exams. 4 

Mandatory issue. 0 

Instead of literatures. 0 

Table4: The motivation of note-taking (multiple choices). 

The main motive to take notes was to review or study and no student took notes because of 

mandatory issues or instead of literatures. Most students agreed that the lecture notes helped 

remember the lectures. 

Styles: California Polytechnic State University’s Academic Skills Center clarified 5 note-

taking methods to explain the styles of note-taking. My findings were based on these features 

to classify the outlines. It was clear to see all students still preferred using the original texts 

for note-taking (see table5). Another style that often showed up was figures with numbers, 

bullet points or dashes. 

Styles Number of students 

Texts. 9 

Figures in numbers or bullet points or dashes. 4 

Different colors. 0 

Brackets 2 

Underlines. 3 

Arrows. 4 

Blocks or circles. 1 

Headings for each chapter. 3 

Date of lecture. 2 

Formulations. 0 

Diagrams or graphics or tables. 2 

Mind maps. 0 

Procedures of flow. 0 

Drawing things not related to the subject. 2 

Tag to categorize notes. 1 

Short words or keywords. 8 

Full sentences. 2 

Using mother languages if it is an international student. 0 

Table5: The styles of note-taking (multiple choices). 
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Students’ notes usually included shortened or reduced information. This was due to time 

pressure and the fact that lectures were at times too complex for students to reflect in notes. 

During my study I observed one particularly interesting phenomenon. Some students 

routinely scrawled in their notebooks (see figure2). They then turned these pages very fast so 

no one would see their drawings. 

 

Figure2: Some scrawls from interviewees. 

Reasons not taking notes: some students might think the lecture note was not so important 

because the Internet has offered them to obtain knowledge nowadays (see table6). 

Reasons Number of students 

Literatures are more important. 0 

Listening and reflection rather than note-taking. 2 

Other resources are useful like handouts or the Internet. 3 

No written exams. 1 

Always copy other students’ notes. 1 

Subjects are too practical to take notes. 1 

Too lazy. 0 

Bad note-taking skills. 0 

Used to study without lecture notes. 1 

Taking notes influence the concentration on the teacher’s 

speaking. 

1 

Table6: The reasons note-taking is not important for study (multiple choices). 

One student who took notes informed me that his notes did not become his tool to study. 

He normally studied using handouts or literature, then after discussing the subject with 

friends drew his conclusions for each chapter. Another student mentioned that note-taking in 

programming courses was unnecessary because all the information he needed was readily 

available on the Internet. In some cases, students did not take notes because they preferred 

focusing on the teacher. This allowed them to consider the information more carefully during 

the lesson and more easily join in-class discussions. Afterwards, they had the option of 

copying notes from friends as they studied together. To these students, understanding the 

lesson as it was presented was more valuable than taking lecture notes. 

Most common opinions about note-taking: previous research has shown note-taking 

brining different effects to students (see table7). As such, each student should experiment 

with and develop the note-taking technique which best serves them (Zimmerman & Schunk, 

1989). Although student methods varied, their notes generally reflected well the information 
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presented in the lecture. (Einstein et al, 1985). Likewise, the lecture notes could combine 

with other resources (Meter et al, 1994). 

Most common opinions about note-taking Number of students 

Note-taking only includes important information, examples and 

difficult things (not includes things have already known). 
8 

Prefer using short conclusions. 4 

Only she or he can read the personal notes. 1 

Never borrowed notes. 1 

Borrowed notes to compare the differences in contents. 1 

Borrowed notes because of absence of lecture. 6 

Never rewritten notes. 8 

Rewritten the lecture note is because the lecture notes were too 

messy. 
1 

Only reused notes when taking re-exam. 0 

Only reused when they were relevant. 0 

Pen and paper is easy to handle. 7 

Experienced to take notes by laptops but did not like it. 4 

Table7: The short interview result. 

Many students who have experimented note-taking using laptops have gone back to using 

pen and paper as the method is easy and fast. Student notes are usually limited to 

information the student deems important, such as new ideas and useful examples. It seems 

quite common for students to borrow each other’s notes when necessary, especially due to 

absences. Most students ask for help from the lender if the borrowed notes were unclear or 

confusing. Also, 70% of all students have never rewritten the lecture notes. 

4.2 Interview with university students 

The goal of the individual interviews was to gain a detailed understanding of each student’s 

note-taking process, and the benefits the notes provided during review and study. The 

questionnaire was necessary to ascertain motivations for note-taking, the styles of content, 

and reasons for not taking notes. My task also concerned students’ learning behaviors 

because it aided clear the patterns of learning attitudes and finally to propose one solution for 

enhancing learning performance. I have divided the students’ motivations into six categories 

in hopes of better understanding the importance of note-taking and how the notes affected 

study performance. From that, I determined the best tool for note-taking. 

Styles: Students most often employed required reading texts as their source material for 

note-taking (see table9). The method used for note-taking was determined by course content. 

For example in classes requiring a lot of reading, many students ranked the material by 

importance and complexity by using highlight pens and their own systems of color-coding. 

When the material was more conceptual, those same students abandoned their highlighters 

in favor of drawing diagrams using pen and paper. Throughout whole interviews, I have also 

found one student had a scrawl in his notebook. 
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Styles Number of students 

Texts. 19 

Figures in numbers or bullet points or dashes. 7 

Different colors. 5 

Brackets 1 

Underlines. 5 

Arrows. 9 

Blocks or circles. 3 

Headings for each chapter. 6 

Date of lecture. 2 

Formulations. 7 

Diagrams or graphics or tables. 6 

Mind maps. 2 

Procedures of flow. 2 

Drawing things not related to the subject. 1 

Tag to categorize notes. 0 

Short words or keywords. 15 

Full sentences. 3 

Using mother languages if it is an international student. 1 

Table9: The styles of note-taking (multiple choices). 

The vocabulary used by the teacher, and the speed in which the lecture was presented, 

influenced the quantity of notes taken. This was especially true for international students. 

One student told me she sometimes needed to record her notes in French (her native 

language) in order to make use of them. Subjects like languages, humanity and business 

theory are often text-heavy and thereby more difficult for international students to follow. 

However, in subjects like mathematics and economics students are able to rely on charts and 

formulas. Almost half of the students interviewed used bullet points, numbers or dashes to 

classify different figures and sometimes included arrows to display the relationships between 

two or more objectives. 

Motivations: the motivation result of note-taking here (see table8) was similar to 

observation result (see table4). 

Motivations Number of students 

Remember. 10 

Review or study. 18 

Focus on the lecture. 1 

Reflection. 3 

Exams. 4 

Mandatory. 0 

Instead of literatures. 0 

Table8: The Motivation of note-taking (multiple choices). 
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2 students have never studied from their lecture notes. They both said that focusing on 

lectures and reading the associated literature were more useful than the lecture notes. 

Reasons not taking notes: I was surprised to find that two students took few personal 

notes and did not study them (see table10). They preferred listening to the teacher and 

reflecting on the ideas presented. They each declared that class material was more detailed 

and therefore more useful for studying, and that students overly concerned with note-taking 

were distracted from the lecture. 

Reasons Number of students 

Literatures are more important. 4 

Listening and reflection rather than note-taking. 4 

Other resources are useful like handouts or the Internet. 3 

No written exams. 0 

Always copy other students’ notes. 2 

Subjects are too practical to take notes. 1 

Too lazy. 1 

Bad note-taking skills. 2 

Used to study without lecture notes. 2 

Taking notes influence the concentration on the teacher’s 

speaking. 

0 

Table10: The reasons note-taking is not important for study (multiple choices). 

Because teaching materials are delivered to students in many forms, some students believe 

that note-taking is unnecessary. Other students stated that their lack of note-taking skills 

discourages them from trying. They find it more useful to rely on other people’s notes. 

The frequency of behaviors about note-taking: Although around 70% of all students 

usually took notes (see table11), I found one interviewee who has never taken notes. His 

preference was to copy notes from his friends or download handouts from the university’s 

website. He said, “Maybe I am too lazy to take notes.” Since lecture notes are a reflection of 

individual interpretations of the material presented, the purpose of borrowing notes for most 

students was to get an overall idea of what they had missed in class. Some students stated 

that comprehending other student’s notes was too difficult, and therefore a waste of time and 

effort. Nevertheless, most students have never rewritten notes. 

 Usually Sometimes Never 

The frequency of note-taking 14 5 1 

The frequency of borrowing notes 1 12 7 

To make rewritten notes 2 3 15 

Table11: The frequency of behaviors related to note-taking. 

Students believe literature is as important as lecture notes, and prefer to use their time 

studying textbooks rather than rewriting notes. However, one student said the rewritten 

notes enhanced her studying and that she is has rewritten her notes since junior high school 

(see figure 3). 
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Figure3: The difference between the lecture note and rewritten note. 

Revisiting lecture notes after exams: According to my investigation, only 20% of all 

students revisit their notes after the corresponding exam. Only when students feel the 

material will be needed for future success in the classroom do they reread older notes. This 

applies to subject like Mathematics, and when the material may be included on future exams. 

However, 13 students said they have never revisited their notes. 

Different types of tools for note-taking: Based on the result, it was clear that most 

students preferred using pen, paper and notebooks for note-taking. 16 students stated this 

system has no limitations and is easy to carry. I found only two students who used both a pen 

and notebook system and a laptop for note-taking. One of the laptop students told me he did 

not use his laptop when it came to studying Economics. 

4.3 The findings from note-taking 

The two different types of data from my study for note-taking were highly similar. Actually it 

was hard to find difference between these two. Thus, I would consider the similarity of note-

taking rather than the difference. Firstly, there were 5 features of the similarity for note-

taking: (1) Pen and paper base. (2) Note-taking helped remember. (3) Only recording 

important information in shorten written but students did not include things have already 

known. (4) Students borrowed notes when missing the lecture. (5) Rewrite notes was rarely 

happened. 

Meanwhile, I also gathered 4 special cases for note-taking: (1) Sometimes foreigner 

students wrote down their native languages instead of unfamiliar language in order to follow 

the teacher. (2) One student claimed one chapter in one page was the best way for him. I have 

seen his notes and the texts were really small to see; however, he thought the font size was 

just in its proper way. (3) Some students claimed the laptop was not always convenient to 

bring and also difficult to draw diagrams in time pressure. This statement recalled my 

memory that was only one student who used laptop to take notes in one class (total to 31 

students). One student judged that the laptop might disturb his concentration during the 

lecture and the sound of typing might interrupt the instruction as well. (4) Due to digital 

documents are widely spread, the number of page notes has been decreasing considerably. 
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However, International Business student said that one time he took 4 hours economics 

lesson and the amount of note-taking was almost an half notebook. 

In summary, the lecture notes could not be substituted for digital teaching materials 

because the lecture notes has become parts of personal knowledge and benefited significantly 

to remember teacher’s reminding points and good for study. As long as students had taken 

lecture notes, mostly they could remember better. Therefore, they usually took notes in the 

lesson. From my understanding, they preferred to have the simplest way for note-taking that 

shows pens and papers are the most common tool to see. Learning should involve different 

perspectives so that some students borrowed notes from other people to learn various 

viewpoints. After the exam, if the further subjects are not relevant, most students would 

never reuse the notes anymore. 

5 Discussions 

5.1 Discuss with recently research and current technologies 

According to the earlier research above, it has shown 5 note-taking methods. Although each 

method was introduced to different types of lectures, the Cornell method and the Outline 

method that I have found were the most common means for university students. The 

advantage of using them was easy to handle for everyone and uncomplicated to review. In 

fact, it was hard to find drawbacks from my case study as most students strongly supported 

these two methods. 

Recently, researchers explored education ICT solutions in order to aid students learn 

smoothly. And many of them conducted previous research results to develop digital note-

taking technologies. There were two aspects of note-taking that I wanted to compare and 

discuss for note-taking. One was recently research results and the other was the current 

production in the market. 

Recently research was keen to investigate note-taking technique in order to develop a 

useful tool. They have developed several prototypes for different kinds of learning needs. For 

instance, the research projects such as DigitalNote (Ward & Tatsukawa, 2003) and StuPad 

(Truong & Abowd, 1999) both implemented prototypes to a small group of university 

students. I have found their focuses were different. DigitalNote was concentrated on creating 

a satisfying tool for taking class notes while StuPad is emphasized to create a technology in 

order to impact the lecture experience in the classroom environment. The merit of 

DigitalNote was to make it is possible to search notes and easy to backup. StuPad also had its 

benefit including automatically capturing and broadcasting the notes from both students and 

the instructor in either private or public ways to browse. However, DigitalNote had its 

weakness whose limitation of addressing complexity of graphics. StuPad’s disadvantage was 

difficult to deal with unpredictable user behaviors. In conclusion, these two projects perhaps 

only worked well in a small class. In my experience, most participants did not feel 

comfortable to take notes by laptops. Because they complained about inconvenienced to carry, 

loosing concentration on lectures and inflexible to draw. This was what I have found a big 

difference from recently research. 
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Another aspect was to survey the commercial product in the market. I have chosen the 

most three popular note-taking software production such as Dyknow (access date: 2010-04-

13), Livenotes and Evernote. The intention of Dyknow and Livenotes were cooperation 

learning software for academic learning. Evernote is freeware note-taking software for 

general purposes. Dyknow and Livenotes have brought benefits to collaborate in the lecture 

and share information easily. However, the disadvantage was to require strongly hardware 

resources so they have limitation to use. Even though Evernote spread widely on the Internet, 

the functionality was only designed for general note-taking rather than academic note-taking. 

Thus, Evernote was hard to adapt to education in my opinion. In short, most users thought 

the software solutions still may increase the complexity of note-taking from my survey 

because of too many functional operations. 

5.2 Future suggestions 

According to my survey, the concept of note-taking should be satisfied with several 

requirements (see figure4). Over 70% of all students preferred using pens and notebooks 

because its convenience and flexibility. From functionality aspect, the artifact should have 

highly recognition for handwriting. Another issue was that students did not have stable 

classrooms so the device should be portable with rotation function. The interface must be 

simple to operate, which considering seeing is what to do. In addition, this device should 

allow students to access each other in order to share notes. In terms of virtual learning 

environment, the powerful integration of IT framework is necessary as students highly 

replied on the teacher’s digital handouts. One solution for keeping longer hours battery 

should consider. 

 

Figure4: The specification of future note-taking artifact. 

In conclusion, the specification of future artifact should be pen base with a tablet. It is 

necessary to have Wi-Fi function for sharing purposes and integration to other resources. 

The solar battery can be one solution to charge automatically, this is environmental friendly 

for our planet. 
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6 Conclusions 

The digital advances are gaining consistently in smart enhanced learning settings with each 

passing day. My investigation in note-taking contributes one idea to pursue knowledge in a 

traditional classroom for students. In this paper, my goal is to create a new system in order to 

enhance study efficiency. Moreover, I follow the design principle (Nelson & Stolterman, 2003) 

in order to understand user’s behavior and real needs before design technology. Therefore, 

the creation of ICT solution can fit in learning settings and this will bring a new era for 

academic note-taking. The finding can clear requirements and compare with previous 

research to clarify my stand. As a result, I argued that note-taking cannot be substituted for 

handouts as it has contained important information with personal understanding. Through 

note-taking activity can also train people to organize data and absorb knowledge. Students 

develop note-taking ability can not only benefit study but also be preparation for further 

career. I can summary and propose suggestions to future design from this perspective to 

develop ICT solution for note-taking. The critical principle is that future technology should 

offer a strong connection between human beings and knowledge. The survey gave a positive 

result to design one technology for note-taking since its highly importance of education. The 

functionality should cover general demand such as simple operation, quick sharing with 

people and strongly integration in different platforms. Furthermore, the essential 

specifications also should include extremely portable and longer time using. The result can 

help expand this research field and continue working on the next design stage. 
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