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Abstract 
 

Note taking is a critical activity for success in 
higher education. In an inclusive perspective, it is 
important to make sure that all students, especially 
those with Learning Disabilities, can count on 
effective tools for carrying out this particular task. 
This preliminary study aimed at preparing the field 
for a larger study on a guided note taking system by 
investigating common behaviours and dynamics. Pen 
and paper note taking activity was observed on two 
selected subjects, one of whom with Dyslexia. After 
that, the same students were observed while using a 
note taking software allowing them to manipulate the 
content of the teacher’s slides in order to create their 
own notes. Data from the class group context was 
also collected, in the form of questionnaires about 
the effectiveness of the lectures and about self-
evaluation of performance. Information obtained 
from the two sources conflicted: students acting 
similarly had significantly different perceptions of 
their own effectiveness, or of the overall lecture 
effectiveness. This helped in shedding light on 
common misconceptions about note taking styles and 
led to the definition of a better testing procedure for 
the upcoming study.  
 
1. Introduction 
 

The ‘Campus Tools for Students’ (CATS) project 
[23], funded by the Italian Ministry of Education, 
University and Research (MIUR),  aims at 
supporting students with hearing impairments and 
Learning Disabilities (LD), during classes, individual 
study, and fruition of administrative, ICT based 
services. 

During lectures and in their everyday campus 
lives, both groups of students are at risk of losing a 
great deal of information delivered by teachers, of 
facing difficulties at various levels both during 
lecturing time and when it comes to individual study, 
of meeting with significant barriers when accessing 
didactic and administrative information in general. 
Specific tools and approaches are therefore required 
to meet their needs, thereby promoting equal 
opportunities for inclusion and active participation in 
the different aspects and phases of the educational 
process.  

Among the main goals of the CATS project we 
could thus mention: analysing the difficulties faced 

by students with LD or hearing impairments, during 
lectures and individual study; designing approaches 
and solutions to support them in both conditions, 
personalising software services and promoting higher 
levels of accessibility. The research team leading the 
project has chosen to involve cooperatively students 
and teachers in evaluating the devised solutions, 
from the point of view of methodology and didactic 
use, with the objective of maximising the subjective 
quality and the effectiveness of the teaching-and-
learning experience for all the actors involved. In 
fact,  as a wide range of studies and international 
experiences have shown in the last two decades, 
design for all in education often starts from a careful 
field analysis of the difficulties and resources people 
with specific needs experience in performing what 
we could consider daily students’ activities, and 
universities under this respect are no exception to the 
rule.  

On this basis, the CATS team is evaluating every 
single step of the project, with the main purpose of 
collecting data about the present needs of the 
students and on the quality of the services/facilities 
available in campuses. The cornerstone of the whole 
project has been identified in moving from a culture 
of dependency to an inclusion model, driven by 
needs and oriented towards participation for all.  

In order to comply with this basic assumption, the 
evaluation process for all devised solutions will be 
conducted on two different levels: first, their impact 
on students’ performance will be measured adopting 
well-organized, repeatable experimental settings; 
second, an in depth analysis of further qualitative 
data will be performed, with a particular focus on the 
social impact of the introduction of campus tools on 
the personal learning experiences of university 
students.  

This paper is organized as follows: section 2 
contains a review of the literature linking dyslexia, 
note taking and information processing; section 3 
describes the preliminary study we present, its 
participants and the methods adopted; section 4 
provides a discussion of the collected data, with 
alternative interpretations of results and reflections 
on how the subsequent study should be organized; 
section 5 draws conclusions and outlines future 
work. 
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2. State of the art 
 

As the purpose of this paper is to describe a 
preliminary study of computer assisted note taking 
for university students, information was collected 
from literature about the kind of competences 
required and implied by this activity, existing 
resources useful for improving the quality of notes 
and different cognitive styles.  This preliminary 
study was centred around a student with Dyslexia, 
hence a definition of this particular disorder is 
necessary since the beginning.  

According to the official definition provided by 
the World Health Organisation [13], Dyslexia can be 
defined as “a disorder manifested by difficulty in 
learning to read, despite conventional instruction, 
adequate intelligence and sociocultural opportunity. 
It is dependent upon fundamental cognitive 
disabilities which are frequently of constitutional 
origin”. Dyslexia can be recognized by the 
application of standardized tests, measuring reading 
achievement. Reading accuracy and speed of people 
with Dyslexia  fall substantially below the expected 
values, given the individual’s chronological age, 
measured intelligence, and age appropriate education 
Error! Reference source not found.. 

Many other definitions exist, from a multiplicity 
of authors: there is wide agreement on the fact that 
Dyslexia can only be diagnosed in absence of other 
problems in cognitive abilities (see [24] and Error! 
Reference source not found.). 

Note taking is a critical activity for Dyslexic 
students, together with organization of essays and 
expressing ideas in writing [20]. Also, transcription 
fluency and reading comprehension are the best 
predictors of lecture notes, which in turn predict 
success in essays and memory tests [21]. There is 
evidence that students with dyslexia have more 
problems in selecting main ideas and in test taking 
strategies: they are often trained in the use of study 
aids and time management strategies in comparison 
to students without dyslexia [15]. They also perform 
poorly on tests and recall measures, even after 
recording lecture notes [4]. Moreover, research on 
university students with dyslexia also showed that 
they are more likely to report a deep approach to 
learning in comparison to those without dyslexia 
[15]. 

 
2.1. Note taking techniques and software 

 
A variety of note taking techniques exist, 

sometimes with specific software to support them. 
As pointed out by [3], research in the field of note 
taking strategies for mild disabilities demonstrated 
the effectiveness of two main methods, called 
‘guided notes’ and ‘strategic note-taking’. The 
former method consists in providing students with 
outlines of the contents being explained, so that they 

can build their notes starting from a sort of pre-
existent ‘skeleton’ [17].  The latter method is based 
on organizing the note taking activity in steps, 
helping students focus their attention on teacher cues 
and vocabulary in the lecture; it also favours 
clustering similar lecture ideas and summarizing 
lecture points ([3], [5]). 

During note taking it is common to use 
abbreviations, arrows, boxes and other graphical 
elements, but students can develop their own 
personal solutions mixing software and specific 
devices, such as OCR or portable recorders [29]. 
Research demonstrated that previous instruction can 
effectively improve the performance of students in 
lecture note taking [31]. 

Academic literature provides a huge amount of 
information on note taking software solutions: many 
of them have pen-based interfaces, as StuPad [28], 
Classroom Presenter [1], Souvenir [25] and 
NoteTaker [30]; some, as NoteLook [6] allow the 
integration of notes and digital video; NotePals [7] 
provides a way for sharing notes. 

In recent times the diffusion of the Web 
contributed in augmenting the amount of information 
that every person is exposed to on a daily basis. This 
strengthened the need for note taking systems, not 
only for lectures. Tools like Evernote [12] or Diigo 
[10], among many others, are effective instruments 
for those who need to keep and organize information. 
A very popular software package as Microsoft Office 
[19] includes a tool specifically designed to facilitate 
note taking, called OneNote. However, choosing the 
right note taking system is not easy, mainly because 
people react to note taking devices very differently 
and current practices are not always well supported 
[14]. 

 
2.2. Variability and cognitive styles 

 
According to the Universal Design for Learning 

(UDL) approach [22], curriculum design must be 
comprehensive of students’ variability in learning.  

Experimental evidence also demonstrated that the 
manipulation of instructional content can improve 
phonological working memory, also for students 
with Learning Disabilities [1]. Even though in this 
preliminary study participants were not provided 
with hands-on activities, an effort was made towards 
changing the typical note taking paradigm to allow a 
different kind of interaction with the instructional 
content provided by their teacher, in the vein of 
guided notes.  

Research in the field of information processing 
([3], [27]) highlighted the existence of different 
cognitive stiles. Such styles correspond to the 
strategies used to deal with a particular cognitive 
task. They represent preferences in the use of 
personal skills [26]. Cognitive styles are usually 
expressed as bipolar pairs, in which two elements 
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represent extreme, mutually exclusive tendencies. 
Literature mainly agrees on the following pairs: 

 global/analytic, as students can choose to start from a 
wide perspective on a topic, or to focus on details; 

 systematic/intuitive, as a problem can be faced by 
step-by-step analysis or by formulating hypotheses 
and testing them; 

 verbal/visual, as students can use textual summaries 
or visual representations of concepts; 

 impulsive/reflexive, as the elaboration of contents 
can be fast but inaccurate or slow but accurate; 

 dependent/independent from the context, as 
effectiveness in studying and working can be 
influenced from the context, or can happen freely in 
every situation; 

 convergent/divergent, as learning can be guided by 
both logic and creativity. 

As these styles apply to studying and, in general, 
to learning and problem solving, it is necessary to 
take them into account when choosing a note taking 
strategy, or when counselling about it a problematic 
student. The purpose of this work was not to find out 
the best note taking technology for students with 
Dyslexia, but to define a methodology for collecting 
data about students’ perceptions of effectiveness 
related to their cognitive styles and their preferred 
strategies.  
 
3. The preliminary study 

 
The core of this work aimed at collecting useful 

contextual data in order to build the basis for a larger 
study. A mixed-methods approach was adopted in 
order to deepen the knowledge of this specific topic 
and to collect the largest possible amount of data 
from the observations. The following sections 
describe how participants were selected and how 
data collection was organized. 
 
3.1. Participants 
 

A form of reasoned sampling was adopted in 
order to select participants and their roles in the 
study: two of them received deeper attention, while 
the others acted as contextual reference. 

At the beginning of the whole process a dyslexic 
student was identified, who from now on will be 
referred to as participant A; after that, one course 
was selected as a context for the observation. A 
second participant (who will be called A1) was 
chosen among a group of 12 volunteers attending 
that same course. The main criterion for this 
selection was having the highest number of traits in 
common with participant A, according to an initial 
questionnaire based on the above described cognitive 
styles, which will be discussed later. 

The two participants were then two female 
students attending an Italian Literature course in their 
first year of an Education curriculum at the 

University of Milano Bicocca, Italy. Both 
participated as volunteers, without the offer of a 
reward.  

Other volunteers were also involved at a lesser 
degree: they will be referred to as ‘the context 
group’. This group was composed of 5 students, who 
participated in the various phases of the study and in 
the data collection process. One of them was male, 
the others female. All of them were attending the 
same course in the same curriculum. 

 
3.2 Method 
 

The student selected as participant A was asked to 
refer the researchers to a teacher who used Power 
Point presentations on a regular basis as a teaching 
support. One teacher accepted the presence of the 
researchers during two of her classes. Her course, 
called “Italian Literature” was a mandatory one for 
students attending the first year of the Education 
curriculum.  

The course group was visited before starting the 
observation session, during one of the classes of the 
last month of lessons. Students were asked to give 
their availability in participating in the preliminary 
study, explaining them that this would require 
answering an initial questionnaire. The email 
addresses of 12 students were then collected, and an 
invitation to an online survey was sent them the same 
day. The questionnaire included questions about: 

 their competence level with ICT; 
 their preferred methods for note-taking during 

lectures (pen and paper/with a computer/with audio 
recordings); 

 their note-taking styles (schematic, discursive or 
mixed); 

 their tendencies towards different cognitive styles 
(global/analytic, systematic/intuitive, verbal/visual, 
reflexive/impulsive, dependent/independent from the 
context, convergent/divergent); 

 the teaching methodologies that better facilitated 
their learning efforts (frontal lecture, dialogic lecture, 
brainstorming, discussion, group work, simulations); 

 the languages that better facilitated their learning 
efforts (oral, written, visual, multimedia and 
mathematic) 

 the technologies that better facilitated their learning 
efforts (overhead projector, pc and projector, IWB) 

 the degree of benefit they attributed to the use of 
PowerPoint supports during lectures. 

The collected data was not anonymous: this 
allowed the use of the answers provided by 
participant A as a baseline. By a direct comparison 
of the other answer records with this baseline, 
participant A1 was selected, having a correspondence 
index of 82.8% (z-score 2,09) of answers (mean 
57.5.%, SD 12.1%). 

The other students who answered the 
questionnaire were also involved in the study, for 
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two reasons: they allowed the collection of more 
“contextual data”, and they allowed participant A to 
keep her anonymity. During the whole study, 
actually, no participant was informed that 
participants A and A1 would be subject to a more 
specific observation, neither that participant A had 
Dyslexia. 

The only divergences among the profiles of 
participants A and A1 related to: the use of the 
computer in note taking, used only by participant A; 
the tendency towards schematic note taking by 
participant A1; the prevalence of a reflexive style 
over systematic and impulsive behaviours for 
participant A. Answers to all other questions were 
identical. Surprisingly enough, participant A also 
answered she did not feel oral language to be a 
facilitator for her learning activity, while this is true 
for most dyslexic people.  

The first observation took place one week after 
the selection of participants: the teacher was asked to 
prepare slides for her lecture, containing only text 
and images. Such slides mainly contained 
biographical notes about an author, book titles and 
images of book covers. The teacher was asked to act 
as she would have normally during the lecture. All 
participants (both A and A1, plus the others who 
volunteered for the questionnaire) were asked to sit 
in the first row, with participant A at one end of the 
row and participant A1 at the other. Two observers 
sat at their sides, with an observation grid in hand. 
The observation was conducted with a time sampling 
technique, using 5 minutes intervals. The total 
number of time slots for this phase was 16.  

The observation sheet featured a grid where each 
column referred to a time sample, while each row 
was associated to a different note-taking activity. 
Such list included: listening; writing keywords; 
writing discursive notes; writing schematic notes; 
writing what the teacher says (almost) verbatim; 
copying slides (almost) verbatim; interacting with 
the teacher; interacting with course mates. The last 
line allowed to mark the adoption of “other” 
activities or strategies. 

At the end of the lecture a questionnaire was 
administered to all the participants, not only A and 
A1. This survey included questions about the overall 
lesson course and, more specifically, about what 
students did during the lecture and while taking 
notes. Such data was useful for a comparison with 
the observation sheets. Two questions focused on the 
perceived efficacy of both the lesson per se and of 
the student’s fruition of the event. Finally, a space 
was left for suggestions to the teacher about how to 
improve the efficacy of the lecture, and for 
reflections about how to strengthen students’ 
efficacy. Additionally, participants A and A1 were 
asked to let the observers photocopy their notes. 

The second observation session took place one 
week after the first. The main difference, due to the 

use of OneNote as a note-taking tool, was that it took 
place in a computer lab, where every student, also 
non-participants, had the possibility to access a 
computer. The total number of time slots for this 
phase was 16, as in the first lecture. 

The teacher prepared another Power Point 
presentation, which was also transformed in a 
OneNote document before the lecture. This OneNote 
version was preloaded on the computers in the lab, in 
order to let participants use it as a guide for their 
notes.  

Again, all the participants who showed up at class 
time were asked to sit in the front row, keeping the 
same disposition as in the previous observation. The 
observers used the same observation grid as before. 
At the end of the lecture the same final questionnaire 
was administered, adding only two questions: one 
about the usability of OneNote, the other about a 
comparison between the two lectures subject to 
observation. In this case it was easier to keep a copy 
of the notes of every participant, as they were saved 
as OneNote files and converted to PDF. 

In analysing the data, particular attention was paid 
to: 

 the answers given by participants A and A1 about the 
effectiveness of lectures in normal conditions and 
with the support of OneNote; 

 the notes taken during the first and the second 
observation; 

 the observation sheets resulting from the two 
sessions. 
 
4. Results 
 

The data collected during the two observation 
sessions included: the observation notes by two 
researchers, related to participants A and A1; the 
answers given to the final questionnaires by all 
participants; the static copies of the notes taken by 
participants A and A1.  

The analysis will start from the observation notes, 
by highlighting the differences that exist between the 
performances of participants A and A1, both 
diachronically (each participant using different 
methods) and synchronically (both students using the 
same note taking method). Such notes will be 
integrated with the data coming from effectiveness 
questionnaires administered after each observation 
session. A second level of analysis will then consider 
the whole context group, relating only to their 
answers in the questionnaires. 

 
4.1. The two participants 

 
The most significative differences between the 

two observations of participant A, who had dyslexia, 
are: 

 the time spent listening only, without taking notes, 
decreased drastically (15 counts during the first 
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lecture, only 2 during the second). This could also be 
due to the natural differences between the contents of 
the two lectures: during the second observation the 
teacher introduced an individual sorting task, pausing 
frontal presentation; 

 the notes taken with OneNote were less schematic 
than those taken using pen and paper (16 
observations against 8), while the quantity of 
discursive notes observations increased (2 against 9); 

 participant A started verbatim transcription of what 
the teacher was saying during the second lecture (no 
observations during the first session against 12); 

 the time spent integrating and highlighting the notes 
decreased (13 observations against 5). 

The other specific activities varied only slightly or 
not at all. 

Also in the case of participant A1, who is not 
dyslexic, there were some significant changes: 

 schematic note-taking drastically decreased (it was 
observed 14 times during the first lecture, only once 
during the second); 

 discursive note taking increased (2 observations 
against 11); 

 she went over the notes already taken to apply small 
corrections only during the second lecture (11 
observations of this activity); 

 similarly, she deleted part of the notes taken during 
the same lesson, but only during the OneNote session 
(0 against 6 observations); 

 interaction with classmates disappeared (4 
observations in the first session, none in the second), 
but this could be also attributed to change in the 
environment which was introduced by the needs of 
the study. 

There was no significant variation in the other 
specific activities. 

It is then interesting to compare the data coming 
from the external observation with the answers given 
by participants to the questionnaires administered 
after the two lectures. 

After the ‘pen and paper’ note taking session, 
both participants A and A1 declared they had taken 
schematic notes and attributed the maximum score to 
their perception of self-efficacy. Participant A did 
not answer the questions about the suggestions she 
would give to the teacher, while participant A1 asked 
for a copy of the texts that were read during the 
lecture. Participant A also pointed out that she 
believed that her efficacy in taking notes could 
increase more if she had taken more schematic notes. 

After the OneNote session, only participant A 
confirmed the high score attributed to her efficacy, 
while participant A1 lowered the score by one point 
(on a 5 points scale). Participant A changed her style 
in note-taking, abandoning schematic notes in order 
to transcribe the teacher’s speech verbatim, while 
participant A1 declared she kept taking schematic 
notes. Note that this answer conflicts with the data 
from external observations that was reported before, 

which suggests that the distinction between 
“schematic” and “discursive” is not really objective.  

Both participants stated that OneNote did not 
present any usability issue, noticing that their note 
taking became more discursive. Again, the difference 
between schematic and discursive is problematic. 
Moreover, participant A1, who registered an overall 
decrease in her efficacy, stated that OneNote 
facilitated her during the second lecture. Both 
appreciated the introduction of the visual language in 
their notes made possible by the software, 
considering it a facilitator for their learning. 
Participant A also highlighted the efficacy of the 
PowerPoint presentation.  

It is also important to notice that software 
enriches and facilitates learning, but it is not a 
substitute for the teacher: both participants A and A1 
attributed great part of the success of their learning to 
the use of frontal and dialogic lecture methods. 

There are also interesting differences between the 
two participants in the two observation sessions. 
First of all, by comparing the grids, it was possible to 
determine how many times they happened to do 
exactly the same kind of action at the same time slot. 
Their correspondence was of 70% for pen and paper, 
but dropped to 38% for OneNote.  

During the first lecture it was clear that the main 
difference between them was the habit of reviewing 
notes whenever possible: this was a relevant activity 
for participant A (13 records) while participant A1 
did it fewer times (6 records). 

More meaningful differences were observed 
during the second lecture: 

 as reported earlier in this section, participant A 
reduced the amount of time spent only listening, 
while participant A1 kept it at the same level as 
before; 

 even if there is a doubt about the tendency to 
schematic or discursive notes for participant A1, it is 
clear that participant A switched from discursive to 
schematic notes; 

 participant A was the only one trying to transcribe 
what the teacher said verbatim; 

 participant A put very little effort in reviewing her 
own notes, while her counterpart did it often (11 
records), exactly reversing the tendency observed 
during the first lecture; 

 the same happened with note deletion: participant A 
never deleted anything, while participant A1 did it 6 
times. 

The clearer similarity observed between the two 
participants seems to be discursive note taking (9 
observations for participant A, 11 for A1). Actually, 
none of them declared to have taken more discursive 
notes in the final questionnaire, which strengthens 
the idea that a better classification of note taking 
styles is required. 
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Many convergences can be found between 
participants according to the data deriving from the 
two final questionnaires. 

After the first lecture participants A and A1 agreed 
on the high efficacy of the lesson, relating to the 
contents that were presented. The perception of 
efficacy of the frontal and dialogic lesson was also 
high, together with the use of oral and visual 
languages. While both had a high perception of their 
self-efficacy in taking notes and following the 
lecture, participant A appreciated more the use of the 
projector, while participant A1 attributed greater 
importance to written and multimedia resources. 

There were convergent points also in the second 
lecture: 

 the dialogic method, together with visual language, 
was considered more effective; 

 both participants agreed that OneNote was usable 
and that it did not create a barrier to note taking; 

 the level of satisfaction for the effectiveness in 
attending the second lecture was higher than the first; 

 notes were generally more discursive. 
Even though the above similarities exist, the 

differences in the answers increased after the second 
lecture: 

 participant A1 stated that the overall effectiveness of 
the lecture had decreased, while participant A kept 
the score on the same level as before; 

 only participant A appreciated the effectiveness of 
frontal lecture method, of the use of oral language 
and of the PowerPoint presentation; 

 the main activities of the two participants differed: as 
said before, participant A declared she had tried to 
transcribe the teacher’s words, while participant A1 
was focused on schematic notes; 

 self efficacy perception decreased only for 
participant A1; 

 participant A was the only one reflecting on how to 
improve her future performance. 

Observing the three pages of notes taken by 
participant A using pen and paper it was possible to 
notice that she used a mixed discursive/schematic 
approach, writing more in the first page and adding 
bullets and arrows in the second and third. Using 
OneNote, the same student transcribed more words, 
adopting a more discursive approach. 

Participant A1 was more schematic on pen and 
paper, using short sentences, rich of abbreviations, 
located in different parts of the sheet and linked 
using arrows, while the OneNote Document she 
produced, which was quite synthetic too, had larger 
sentences and reported many words as the teacher 
had said them.   

 
4.2. The context group 
 

The context group was originally composed of 8 
students, apart from the two participants. Only 6 of 
them actually showed up at the first observation 

session and took the questionnaire. The others were 
not taken into account for the analysis. This means 
that a total of 8 students (6 as context, plus 
participants A and A1) were actually involved and 
had the opportunity to participate as volunteers. All 
of them completed both the initial cognitive styles 
survey form and the questionnaire at the end of the 
first observation session. Of these 6, only 4 
participated also in the second observation session 
and completed the related questionnaire. 

Table 1 shows the degree of correspondence with 
participant A that each other student reached in the 
initial cognitive styles survey and in the two 
observation sessions. As stated before, participant A1 

was chosen for observation because she was the most 
similar to participant A in terms of cognitive styles 
and preferences. The main difference between them 
was supposedly the diagnosis of Dyslexia. 

 
Table 1 - Degree of correspondence between the 

answers given by each participant and the baseline 

Cognitive 
Styles 
Survey 

Observation 
Session 1 

Observation 
Session 2 

A baseline baseline baseline 

A1 82.76% 76.67% 78.57%

B 72.41% 76.67% NA

C 55.20% NA NA

D 51.72% 80.00% 78.57%

E 51.72% 83.33% 78.57%

F 51.72% NA NA

G 51.72% 90.00% NA

H 44.83% NA NA

I 55.20% 76.67% 73.81%

mean 57.48% 80.56% 77.38%

sd 12.07% 5.34% 2.38%

A1 z-score 2.09 -0.72 0.5

 
It is immediately visible that the student 

expressing the more divergent opinion on the 
effectiveness of the first lesson was participant A1. 
As the number of participants is very small, it is not 
possible to assume any correlation between cognitive 
styles and note taking performance, but it is still 
interesting to notice that in this case the highest 
degree of correspondence in evaluating the first 
lecture was obtained exactly by the participants who 
had less in common under the cognitive styles point 
of view. 

The second observation yielded an equally 
interesting result: answers flattened around the mean 
value of 77.38%, with students having different 
cognitive styles scoring the same. This could 
probably be attributed to the general lack of training 
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in taking notes using a computer, which in some way 
made all participants equal. 

Looking at the actual answers, and not at the 
relationships between participants, global, systematic 
and verbal cognitive styles are those in which the 
participants tended to recognize themselves more 
(they were chosen by 8, 7 and 7 students 
respectively). Participant A was the only one not 
identifying herself as systematic, but she did not 
select the opposite ‘intuitive’ style, which probably 
means she felt balanced between the two. Other 
popular choices were ‘visual’, ‘reflexive’ and 
‘convergent’, each chosen 6 times.  

Using k-means clustering techniques it was 
possible to divide the whole group of respondents in 
two clusters, according to their preferences in 
cognitive styles. Participants A and A1 were assigned 
by the k-means algorithm to two different groups. It 
was then necessary to find out which variable was 
setting them apart. Using the Kruskal-Wallis H test 
on single styles grouped by cluster it was possible to 
determine which of them characterized better the two 
subgroups. The lowest p-values were totalized by 
‘reflexive’ (p < 0.001) and ‘impulsive’ (p < 0.01) 
styles. As it has already been pointed out in the 
previous subsection, participants A and A1 were 
mainly different under the cognitive styles point of 
view exactly for this pair. The other difference was 
that participant A did not identify herself as 
systematic. This styles-based clustering will be kept 
as a method of analysis for the subsequent study. 
 
5. Conclusions 
 

This preliminary study aimed at preparing the 
field for a larger study on a guided note taking 
system by investigating common behaviours and 
dynamics. The results of this mixed data collection 
helped in pointing out that classifying lecture notes is 
highly subjective: using categories such as 
‘schematic’ and ‘discursive’ proved too problematic 
and dependent on personal interpretations. They 
make it harder to compare data collected through 
observation and through questionnaires. In the next 
phase of the research it will be necessary to 
preventively describe different aspects of note 
taking, in order to be able to classify students’ 
answers and to link note taking styles to instruments.  

Moreover, in order to make data more objective 
and accurate, a more analytical set of questions will 
be needed for evaluating both lecture and self 
effectiveness. 

Another critical point is the gap between 
observation and questionnaire data: as it was pointed 
out in section 4, the comparison of observation grids 
suggested that participants A and A1 had acted very 
similarly with pen and paper, while their 
performances with the computer had followed very 
different paths. Such differences were not reflected 

in the two post-lecture questionnaires, which 
probably means again that there is too much space 
for subjectivity when note taking is involved. Due to 
the very short duration of the study, it is also possible 
that this contradiction happened by chance, so 
further investigation of this dimension will be 
required, together with a revision of the questions 
about effectiveness.  

In order to scale the study to the level of a larger 
experiment it could also be interesting to include 
data from observation of students who use their notes 
to actually prepare for an exam, also administering 
effectiveness surveys. This would allow to 
understand the degree of relationship between how 
content is presented by teachers, how students take 
notes and how effective studying and learning is, 
specifically for students with Dyslexia. 

Finally, more data could be collected in order to 
study the relationship between cognitive styles and 
note taking styles: the final objective will not be to 
find out the best approach to note taking, but how to 
put students in the condition of taking the best notes 
they can, depending on their personal qualities and 
their context. The specific case of dyslexic students 
is interesting mainly because they can already count 
on a variety of assistive tools, but they also need 
proper strategies and sufficiently inclusive 
environments.   
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