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Twenty-eight people from a variety of occupations were
interviewed about how they made notes in order to
provide guidelines for the development of pen
computers. They were questioned about various aspects
of note-taking including the situations of note-taking,
what is noted down, the characteristics of notes,
organization and filing, referring back to notes,
problems with notes and the physical aspects of note
taking. An overview of the findings is presented and the
implications for the development of a system to support
the taking of notes discussed.

© Copyright Hewlett-Packard Company 1993

Internal Accession Date Only



Contents

l.
1.1
1.2
1.3
1.4
1.5

2.
2.1
2.2
2.3
2.4
2.5

3.
3.1
3.2
3.3
3.4

4.
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

Introduction
Aims
Key issues
Related research work
Pencomputers
Note-taking situations

Method
Naturalistic observation
Interview questionnaire
Interviewees
Procedure
Analysis

Results
Observation ofmeetings
Summary ofeachquestion
Miscellaneous results
Note-taking situations & their effects on note-taking strategies

Implications
Variations in note-taking strategies
People's perception ofthe adequacyoftheirnotes
The use ofaudioto supplement note-taking
The life-span ofnotes
Finding notes
Technological implications
Areas for future research
Conclusions

Page
1
I
1
1
4
4

6
6
6
6
6
7

8
8
8
18
19

22
22
22
23
23
23
23
25
26

Acknowledgements

References

Appendix

27

28

29





1. Introduction

1.1 Aims

Therebas beenconsiderable recent interest in pen-based computers following a number of technical
developments in hardware and software. Therebas been less interest however in what functions or uses
pen-based computers might serve. For pen-based systems to be of optimal use theymust provide at least
someof the valueof penand paper, supportthe writing strategies employed by the user and finally, provide
benefits not currently supported by penand paper.The aim of this project wastherefore to investigate the
strategies peopleuse whenwriting notes onpaper and to studythe physical aspectsof note-taking in order
to identify guidelines for the development of notebook computers. We also hopedto identify a number of
possible new application areas by analysing the reasons whypeople take notes.

1.1 Key issues

Issues concerning note-taking strategies include whyandhowpeople writenotes and whatexactly they take
noteof. What type ofnotebook and penpeople preferto use areaddressed in our analysis of thephysical
aspects ofnote-taking. Therebas been minimaI research intotheseareas withinthe note-taking literature.
Asa result, this studywasexploratory andtherefore the methods of investigation, naturalistic observation
andinfonnaI interview, weredesigned to maximize the infonnation and data that couldbe obtained rather
thanto investigate specific variables in controlled experiments.

Asa consequence thereare somereservations to be made when drawing conclusions fromthis study. For
instance it cannotbe certainwhether the sample of 28 interviewees wererepresentative of note-taking
behaviour in the general population as a whole. In addition, the interviews wereanalyzed by interpretive
ratherthanstatisticalmethods, becauseof the qualitative natureof the data.

Most of the past research intonote-taking bas concentrated on howmuch is learned whennotes are taken
and bas used students as subjects. This studyusedpeople from many different occupations andwasnot
concerned with the effectthat various typesof notes hadon memory. Insteadissuessuchas the
organisation and filing ofnotes, what is notedand the physical aspects of note-taking wereinvestigated. We
wereinterested in note-taking accompanying face to face conversations and not note-taking from text.This
contrastsmuchwith past research. A final reason for focusing mostof the studyon note-taking in meetings
and consultations wasbecausetherebas been so littleresearchinthose note-taking situations andalso
because theyseemed the mostsuitable situations to studywhen considering the potentiaI market for
pen-basedcomputers, given thata largeproportion of thetimewhen people take notes is whentheyare in
conversation with others.

1.3 Related ResearchWork

• Is the taking ofnotes useful?

A primaryquestion wheninvestigating note-taking is whether notes are any use, i.e., do theyhelp people to
recall the original conversation? Thereappearsto be a certainamount of confusion on this issue. Fisherand
Harris (1974)concluded thatnote-taking was not beneficial to students whilstotherssuchas Aiken,
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Thomas, & Shennum (1975) found that note-taking did leadto superior recall of material whencompared
withnon-note-takers. In order to clear up this debate Hartley(1983) conducted a surveyofstudies relevant
to the question of whetherthe process ofnote-taking aids recall. He found that ofthe 38 studiesusingaudio
presentation of information to subjects, 21 studiesconcluded that note-taking helps learning, 15 studies
arguedthat note-taking has no effect and 2 studiesconcluded that taking notes actuallyhinders recall.
Carter and Van Matre (1975) have suggested that the conflicting results can be explained by the differences
in whether a reviewof the noteswas allowed, the timingof a review and the length of the retention interval.
Hartley(1983) also studiedthe investigations addressing whether reviewing notesaids recall, and found
that withaudio presentation 13 studies out of 17 concluded thatreviewing noteshelpslearning and 4
studiesconsidered that reviewing has no effect.Hartleyalso concluded thatthere was enough evidence to
suggestthatnote-taking can aid the learningprocessin certainsituations and that reviewing notescan be a
usefulprocedure. I haveonly quotedthe results for audio presentation of information to subjectsbecause it
was decided that this study wouldconcentrate on note-taking in situations where"conversations" were
takingplacesuch as in meetings and consultations. However therehas also been someworkstudying
note-taking from text, from a videopresentation and froma film presentation (see Hartley, 1983).
Generally it seemedthatnote-taking from text was superiorto note-taking fromaudio. This could be
becausemaking notesencourages deepertext-processing or because it takes longer to makenotes from text
and moretime is availablefor organisingnotes fromtext as opposed to trying to write notes in a fast
moving lectureor meeting wherethe words "disappear" as opposed to remaining pennanently on a page
withnote-taking from text.

Asidefromthe academic researchit is clear that notingcertaintypesof information aids recall ofmaterial
which is unlikely to be retrieved otherwise, e.g. the writingof phone numbers, datesand other information
whereverbatimrecall is critical.

• Notes as a memory aid

Whenpeopletry to remember information they may use two types of memory aid:-

1. An internalmemory aid relieson memory internalto oneselfand includes such strategies as mental
rehearsing, mental retracingand mnemonic systems.

2. An external memory aid is a tangiblephysicalaid external to the personsuch as writingon a
calendar and making lists.

Notes to aid recall were labelledunder the term external memory aids by Intons-Peterson & Fournier
(1986) whosuggested that these external memory aids were likely to be used in the following conditions.

• Situations in whichmemory must overridethe potentially interfering events that oftenseparate learning
& recallsuch as havingto go shoppingafter work. Here, a shopping list can be very importantwhen
there is intervening activity..

• Situations wherethere is a longtime before learning and recall suchas making an appointment for three
months in the future.

• Wherethere is a needfor highlyaccurate or evenverbatim recall of information as in the case ofa
journalist interviewing a person in order to write an article.

• When theto-be-remembered infonnation isdifficultto understand and notes are needed to preserve
important aspects such as in presentations or seminars.

• Situations werethere is limited timeavailablefor encoding, rehearsal & usingmnemonic techniques,
such as writinga key point of information duringa telephone conversation.
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• Whentotal attention in trying to remember information is to be avoided, such as whereattentionhas
also to be givento other activitese.g. participating in a conversation.

Intons-Peterson & Fournier (1986) stated that externalmemory aids such as notesare likelyto be used
whena personknowsthat memory will be required and has the opportunity to prepare for recall.

• The cognitive aspects ofnote-taking

Past research into note-taking has centeredon the cognitive processes that take place before, duringand
after taking notes, such as how note-taking enablesinformation to beencoded, stored and then retrieved
from memory. Note-taking as a metacognitive process(i.e. the employment ofhigh levelstrategies in order
to decide what lowerlevelstrategiesshouldbe used) is a relatively unexplored area (see Brown, Bransford,
Ferrara & Campione, 1983).Although not investigated in this projectthe cognitive processesof note-taking
are also of interestbecausea knowledge of these processes may provideindications ofhow computer
systems couldsupport users current methods of learning and retrieving information.

Hartley & Davies (1978) conducteda studyon note-taking usingstudentsas subjectsand concluded that
studentstake notes for two reasons - one beingconcerned withthe processofnote-taking and the other with
the resulting product. The results fromtheir surveysuggested that the processofnote-taking aided
attention, helpeddetenninethe structure of the material and assistedsubsequentrecall.The production of
the notesthemselves allowedthe studentsto restructurethe material, providedevidence ofthe effort
invested, and acted as material for revision and reference purposes.

The process ofnote-taking has its effects on memory by encoding (e.g. DiVesta& Gray, 1972) whilst
the productofthe notes acts as external storage (e.g. Miller, Galanter& Pribram, 1960). The encoding
hypothesis postulates that note-taking is facilitative throughtransformation ofthe material into a
subjectively moremeaningful form,but howmuchtransformation ofinformation actually occurs in
note-taking is questionable. Alternatively the externalstoragehypothesis considersthat the benefitof notes
is not in taking them, but in havingan external record- so that encoding is facilitatedduring later review,
rather than when notesare actually recorded. Evidence has been mixed regarding these two hypotheses.

When investigating whatis leamed in note-taking and hownotesaid recall Peper & Mayer (1978)
concluded that note-taking allowed morethan just newlearning overallbut resulted in a 'broader learning
outcome' . They attributed this learningto generative activity wherenote-takers integrated new information
withintheir own past experiences. Two other theories have been put forward whichare quite closelyrelated
to each otherand attempt to explainhow note-taking effectsencoding. These are the attentiontheory
(Frase, 1970)whichstatesthat taking notes increases a person'soverallattentionto newmaterial allowing
encoding to take place, and the effort theorywhere it is proposedthat the effort requiredto make notes
meansthat the material is encoded moredeeply(whichis similarto Craik and Lockhart's (1972) theoryof
'levels ofprocessing').
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• Note-taking styles

Cognitive issuesaside, there has beenvery little researchconcerning the various stylesof note-taking. One
investigation discussed three types ofnote-taking forms (Risch& Kiewra, 1990). Thesebeing:
conventional where notesare taken withoutany particular structureto them, linearwherethe subtopicsare
listedbeneath each topic heading in an outlineform and matrix where the topicsare presented across the
top of the page with the subtopicsalong the left margin. Thesenote-taking forms wereimposed on the
subjectsby the experimenters: for example,somesubjectswere required to take notesaccording to matrix
structureof topicsand subtopicsduringthe experiments. There havebeenotherstudies whichhave also
imposed note-taking structureson subjects, these usuallybeingeitherdetailed notes, mainheadings or no
notes. As yet there seems to have been no proper classification of "real" notestakenby peoplein their
everyday meetings and consultations, and this wasone aim ofthe study.

1.3 Pen Computers

According to market researchfigures there is a potentialfor 4.1 million pen computers to be sold by 1995.
However to fulfill this potential the pen computermust overcome someserious obstacles as appropriate
applications must be discovered and usability problems overcome. The software availableincludes Go's
PenPointand Microsoft's Windowsfor Pen Computing. The issuehereis whether Microsoft's system,
whichalthough has a great manyusers familiar with the interface, is the most suitableinterface for a
systemto support the takingofnotes whichmay needa specialtype of interface and which may attract
many first timeusers not familiarwith MicrosoftWindows.

Pen-based computers recordthe movement of the pen in "digital ink" as real inkwouldrecordthe
movement of a real pen. Somepen computersalso recognise certain"gestures" as commands, so that for
example, writing a carat can serve to insert a letter.There IS also continuous progress in the area of
handwriting recognition. Handwriting recognition wouldbe an important advantage of pen computers over
pen and paper, becauseit wouldhave the potentialof reducing the time takento rewrite notes. It wouldalso
make it easy for other peopleto read the information and wouldadditionally aid the organisation and
retrieval of notes. However handwriting recognition is at a veryearlystageof development at the moment
and thereare trade-offs, as the battery powerand memory needed to be able to carry out handwriting
recognition are great.

Issues suchas screendisplay,screen writing,memory, battery life,suitability for working conditions,
optimalfeatures and peripherals, standards andcost have been discussed verycomprehensively in a
Technology Overview Pack by TangentTechnology DesignAssociates Ltd, (1992). However particular
issues such as backlighting, screen size, and texture resolution and type of pen all needto be addressedand
questions referring to the physicalaspects ofnote-taking wereaimed to provide someinsights intothese
ISsues.

1.4 Note-taking Situations

Past research has tended to use students as subjectsand therefore the contextin which note-taking has
primarilybeen studiedbas been that ofthe lecturewhere one personis presenting information to several
people(the students). Other possiblenote-taking situationsinclude:-
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(a) meetings involving several people,
(b) two person consultations (e.g. doctorand patient, lawyer and client),
(c) telephone conversations,
(d) situations wherea personmay writedown theirownthoughts and ideasas notes,
(e) situations wherepeoplemay haveto read instruments or take measurements about

features in their environment and thennotethemdown.

For a diagrammatic representation see Figure 1.This studyconcentrated mostly on note-taking in meetings
and consultations and to a lesserextenton making notes during telephone conversations and notesof
people's own thoughts and ideas. It was hopedto discover whether the note-taking strategies and the
physical aspectsofnote-taking differed depending on the context of the note-taking and the task whichthe
note-taking wasdependent on.
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2. Method

2.1 Naturalistic Observation

nus beingan exploratory studywe beganby observing severalmeetings to studygeneral note-taking
behaviour and in particularthe frequency ofnote-taking in the contextofa meeting. Three projectmeetings
at Hewlett-Packard Labs wereobserved and four peopleattending these meetings were informally
interviewed about their note-taking strategies. This also allowedthe interview questionnaire to be piloted.
The resultsof theseobservations are discussedin section 3.1.

2.2 Interview Questionnaire

An interview questionnaire was designed to address as manyissues relating to the strategies and physical
aspects of note-taking as possible. This questionnaire is shownin the Appendix. Unfortunately it was not
always possible to coverall the questions in a singleinterview whenthe interviewees wereunderstrict time
constraints. In generalthe interview schedule can bedivided into the following seven topics:

• Situations of note-taking
• What is notedand what is not noteddown
• Characteristics of notes
• Organisation, filing & storingofnotes
• Referring back & searching notes
• Problems encountered withnotes
• Physical aspectsof note-taking

2.3 Interviewees

28 interviews werecarriedout, 17ofwhichwerewith volunteers from HP Labs (mostly from
administration and management although eightofthese peoplewere researchers) and 11ofwhichwere
obtainedthroughpersonal contactsofthe author and othermembers ofthe Multi-media team. An effort
was madeto ensurethat the sampleof subjectscontained peoplewhotook notes in a widevariety of
contexts. Table 1givesthe initials ofthe subjects involved in this studyand their workarea.

2.4 Procedure

Arrangements to observe meetings weremade by talkingto projectmanagers. For the interviews potential
interviewees werecontacted bye-mail and phone,and then appointments weremadeto visit each
interviewee. The interviews took from 10 minutes to one hour, averaging out at 30 minutes. Wherean
interview had to bekept short onlykeyquestions were asked. Tape recordings weremadeand noteswere
taken throughout the interviews. MH requested that the interview not be recorded. An impromptu meeting
with RC and a recording failurewith AI( meant that these interviews were not taped. Photocopies of
interviewees notesweretakenin 23 cases.
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Communication No communication

Many: Many

E.g. Meetings

1: Many
E.g. Lectures

E.g. Noting own
ideas and thoughts

1:1

E~. Noting features
offhe environment

E.g. Telephone
Conversations

E.g. Consultations

Figure 1. Note-taking Situations
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2.5 Analysis

Sununaries of each interview werewritten usingthe interview notes together with the interview tapes and
samples of notes. The interviews with FC, N, and SK were fully transcribed as a checkfor the
effectiveness ofthe summarymethod. Each question wasanalysed and the resultshavebeengiven in
Section 3 ofthis report. The implications of these findings havebeen discussed in Section 4.

Initials

RC
MW
MH
SK
LF
CF
JH
N
AR
DW
LR
PF
ST
AP
CMT
MR
BR
TB
AZ
ET
OW
FC
AI(

AS
CS
PR
AH
LLH

Occupation

Head ofstudentwelfare
Doctor
Administrator
Accountshandlerand secretary
Social services researcher
Lecturer & researcher
Student
Journalist & editor
Solicitor
Assistant accountant

Operationsmanagerfor Midland Bank
Consultantfor HP Labs
Manager for information services
Training coordinator
Personnel
Personnel
Knowledge engineer
Technicalsupervisor
Secretary
Businessplanningmanager
Head ofpersonnel in Labs
Departmental manager
Project manager
Researcher in Labs
Project manager
Project manager
Researcherin Labs
Researcher in Labs

Table 1. Interviewees
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3. Results

3.1 Observation of meetings

Three meetings at HP Labs wereobserved with 3, 4, & 5 peopleattending them. All the meetings attended
were projectmeetings. The generalpointsof interestare notedin the following bullet points.

• Onthe whole veryfew notesweretaken, from0.5 - 10%ofthe total time ofthe meetings.
• Each time someone madea note it wouldusuallybe for only20-30seconds.
• Whenthere was a generaldiscussion with everyone participating, peopleonlymadethe odd notewhen

the discussionwas overand theyweremoving ontoa newtopic.
• Everyone dated their notes.
• Nobody used an eraser.
• All the peopleused their notebooks flat on the desk.
• An electronic whiteboard was used in two ofthe meetings and an ordinarywhiteboard was also used in

one ofthose two meetings whenthe peoplein the meeting had to changeroomhalfway through. Copies
ofwhat had been writtenon oneofthe electronic whiteboards weremadeand each person received one.

• One personmadea twentyminute presentation and usedan overhead projectorto show somediagrams.
Peopleonlymadethe occasional note throughout his presentation.

• Lab notebooks wereused in most cases exceptfor one personwhouseda smallernotebook.
• Nine peopleused biros to write their notes. The other threepeopleused ink-like pens.
• Nobodydoodled in the meetings.

The frequency ofnote-taking in thesemeetings was very lowand so to checkwhetherthese findings were
typicalofmeetings in general,interviews werecarried out withpeoplefrom a variety ofdifferent
occupations. The resultsofthese informal interviews are presented in the following sections. Section3.2
presentsa summaryofeach question withmanyofthe responses shownin tenns ofpercentages. Section
3.3 gives somemiscellaneous resultsand section 3.4 tries to break downinterviewee responses into
differentcategories depending on the note-taking situationand the task for which the notesare beingmade.

3.2 Summary Of Each Question:

• Question 1: What do you take note of?

Most interviewees each gave severalresponses to this question. The responses have beendivided into six
categories.
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I. Facts - 17peopleincludedfilets in their list of infonnationthat they noteddown. Facts being
names, addresses, telephone numbers, technical details,procedures, dates and other such
information.

2. Actions - 12interviewees repliedthat they noteditemswhichthey had to do something about, and
they oftendid this even ifminutes were being taken ofthe meeting.

3. Opinions - 6 interviewees responded that they wrote downsomeof the comments other people in
the meeting or consultationmade.

4. Ideas - 5 peopleremarked thatthey would write downthe bestideasmentioned in a conversation,
and somepeoplealso took the time to note downtheir own ideasand thoughts whenthey were on
their own.

5. Decisions - 2 peoplerepliedthat they would note any majordecisions made.
6. Summaries - I person remarked that they noteda summaryduringthe meeting ofwhat was being

discussed.

Ninepeoplementioned that they took noteof keywords and keypoints but it was decided that a keypoint
was a tenn thatcouldcoverall the categories discussedabove. Fromthese responses it cannot be
ascertained in what proportions the various categoriesare noteddown. For example, an individual may
have answered that they wrote down filetsand opinions but they may note opinions 80% ofthe time and
filets 20% of the timeor viceversa. This could be investigated by askingpeopleto divideup samplesof
their notes intothe six categorieswhichwould be interesting becausethere is someevidence that the
various categories are dealt with and organisedquite differently. For instanceit appears that actionsare
more likely to be referredback to thanany other category,and to take anotherexample, it seemsthatwhen
peoplewrite downtheir own ideas they are more likelyto use different colours, diagrams and structure
their notesmore.

• Question 2: When would you not take notes?

Reasons for not taking noteswere numerous and are summarised as follows :-
I. Whenthe information is not relevant- 12 peoplegave this as oneof their reasonsfor not making

notes.
2. On occasions where taking part in or leadinga discussion is more important than taking notes. 5

interviewees said that they wouldnot take notes in such situations whichsuggests that taking notes
makesparticipation in a conversation more difficult.

3. Whensomeone else in the meeting is taking minutes or summaries to distributeto everyone present
at the meeting. Five people remarlccd that they wouldnot take notesherebecausethey knewthat all
the infonnationwouldstill be available to them.

4. Five interviewees said that they would not generallynote downother people's opinions.
S. Three interviewees who attend regular consultations felt thattheywere oftaJ. in situationswhere

they couldnot take notes because ofthe nature ofthe consultation. RC (head ofstudentwelfare)
said that she wouldnot take notes ifthe person she was talking to wasupset. DW (accountant) and
OW (head ofpersonnel in Labs) felt that the persontheywere speaking to wouldnot be
comfortable ifthey were continually lookingdownand writingnoteswhilsttrying to converse at
the sametime.

6. Oneperson (ET, businessplanningmanager) said thathe wouldnot take notes ifthe infonnation
beingdiscussedwas very complexor technicalbecause in such situationshe hadto direct all his
attentionto listenand understandthe speaker.
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7. One interviewee (AS, researcher in Labs) replied that in informal meetings he did not take any
notes.

8. CF (lecturer)remarked that he wouldnot makenotes ifsomeone was coming to him for
information as on such occasions he wouldusuallyjust be answeringtheir questions. .

9. AK (projectmanager) and PF (consultant) both replied that they did not take notesmost ofthe
time.The few notes that they did makewereactionitems and facts.

10. MR (personnel) and JH(student) said that they rarelydid not makenotes, both said that they were
usuallywritingall the time.

• Question 3: For what reason do you take notes?

The major reasongivenfor taking noteswas to aid the recallofinformation, that is, to jog the interviewee's
memory ofwhat had been said in the meeting or consultation. Onepersonfound that note-taking helped
their understanding ofthe meeting. AR, the solicitor, mentioned that shealso took notes in her consultations
becauseshe was legally required to.

• Question 4: How do you make notes?

This question was not answeredvery satisfactorily. Interviewees gaveanswers whichwere very similar to
the replies that they gave for question 1, such as, "by usingkeywords". The question was intended to
addressthe issueofhow peopledecided what they shouldwritedownbut perhaps thereare better ways of
studying this: onecould ask subjectsto take noteswhilewatching a video tape and thengoingthrougheach
notethey madeto see exactlyhow and why theywrote it down.

• Question 5: Do you use diagrams in your notes?

50% ofinterviewees responded that theydid use diagrams in their notes, but it seemed that peopleonly
drew diagramsin meetings whencopyingthemfroma whiteboard or flip chart. 17%ofinterviewees replied
that theyonly used diagrams veryoccasioually and 33% didDot draw diagrams. The term 'diagram' is
beingused here to includegraphs, flowcharts and tables.

• Question 6: Do you date your Dotes?

54% ofpeoplereplied that they alwaysdated their notes, 12%considered that they usuallydated their
notes, 19%replied that they did not alwayswritethe date and 15%thoughtthat it woulddepend on the
situationsuch whetherit was a fonnal or infonnal meeting. However the datingofnotesmay dependon
whether a notebook is beingused with notesin chronological order, in whichcase peoplemay not feel they
have to date their notes so regularly.

• Question 7: Do you mark or highlight any of your notes?

Generally interviewees did mark and annotatetheir noteswithonlytwo peopleresponding that they never
markedtheir notes.The rangeofmarks and highlights werevery varied. Asteriskswere the most popular
formofmarking and wereusually usedto signifythe importance ofa pointofinformation and the needto
remember it or act on it. Othermarkings used to signify importance included circlingpoints,drawinga box
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around points, usingarrows, dashes, brackets,exclamation marks and drawinga linedownthe side of the
relevantpoints.Nwnbering points or usingsmall dots or bulletpointswas oftenusedas a way of
structuring the notes. Most of these marks were madeat the timebut 28% ofinterviewees mentioned that
they did sometimes go back and mark their notesor annotatethemafter they hadbeenwritten. This also
included two peoplewhowrote pre-meeting docwnents and thenjust annotated thesedocwnents in the
meeting. One interviewee did annotatehis notes but considered thisto be "cheating" becausehe felt that
notesshouldnot be alteredoncewritten so that they werea true representation ofwhat was writtenon the
date that the notesweretaken.

• Question 8: Bow do you organise your notes?

The mannerin whichthe interviewees organisedtheir notesdepended on whethertheywrote their notes in a
boundbookor on loosepages. The most common method oforganising notes in a boundbookwas in
chronological order. Oneperson mentioned that hehadtried to organisehis notes intodifferent labelled
sections withinhis notebook (i.e. a "separaters" method) and as a result was able to search for information
very easily,however he did have problems in knowing in whichtopic heading to put information and
knowing how big to makeeach section.Two peopleremarked that they wrotean indexat the front oftheir
notebooks as a way oforganising their notes.Ifpeopleused loosepages they tendedto managethem by
puttingthem in folders, box files or filingcabinets. Onepersonsaid that they usuallykept their notes in a
tray. A coupleof interviewees who used paper folders just keptthern piled up on their desks. For detailsof
how peopleorganised their noteswithinfiles see question 9.

• Question 9: How do you file your notes?

70% of interviewees filedtheirnotes by content, that is, they gave each set ofnotesa subjector topic
heading and createdfolders or box files to place all the noteswiththe same subject heading together.
Peopleremember customernamesor projectnameseasilyso it is perhapsthe mostobviousand easiestway
to file notesby puttingthemunderthese headings. Withina file noteswere usually in chronological order.
Someinterviewees (10%)used an indexing systemofnwnbersto file their noteswhichperhaps couldbe
mostusefulwhenseveralpeopleneedto use the files and a standard method of filing is necessary. 10%of
peoplefiledtheir notes in chronological order whichcould leadto organisation problems unless they had a
good diary system to findthe notes for particular meetings or consultations. 10%of peopledid not file
their notes,with one personusing the analogy "out ofsight, out ofmind" remarking that the noteswere
practically redundant oncethey had been filedaway.

• Question 10: Bow often do you refer back to your notes?

44% of peoplesaid that they very rarely referred back to their notes. Theonlyoccasions whenthese
interviewees said that they did lookback at their notes included when they needed a particular pieceof
information, immediately after a meeting to checkfor actions they had to do, oncea year whenreviewing
what they hadaccomplished duringthe year, and lastly in the case ofthe student,whenrevising for
examinations at the endofthe year. 24% ofinterviewees referred to their notes occasionally and 32%
reviewed their notes regularly. One person remarked that he did not find it necessary to refer back to his
notesbecausehe remembered all he needed to knowanyway.Anotherinterviewee also mentioned this and
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thoughtthat it was the processofnote-taking that helped his recall. The doctor (MW) referred back to the
noteshe madeabout each patient each time they camefor a consultation and he also looked back at his
noteswhen trying to identify peoplewith a common problem or prescription to see whathappened to them
and to checkthat the appropriatedecisions weremade.

• Question 11: Do you always understand your notes?

Noneof the interviewees seemed to have great problems understanding their notes. The few occasionsthere
wereproblems werebecause:-

Their writingwas not legible
• They had forgotten the context in whichthey had written something

They couldnot remember whatan abbreviation stood for
They had simplynot writtenenoughnotesand as a result someimportant pointshad not been written

down
Generally people foundit harder to understand their notesthe furtherback in timetheywerewritten, but

as peopledid not usually refer vel}'far back it was not reallya problem. A few interviewees commented
that although they did not have a problemunderstanding their notes.theythoughtthat otherpeoplewould
haveproblems ifthey gave them their notes. It seemed that ifa personknewthat theywouldhave to give
their notesto other peoplethen they wouldmakethe effort the type their notesup so that the other people
couldunderstand them.

• Question 12: Have you ever wished that you had written better notes?

70% of interviewees replied that there had been occasions whentheywished that theyhad writtenbetter
notesand 30% said they had had no such occasions. The reasons for themhavingproblems with their notes
wereas follows :-

1. Theirnoteswere inadequate because a pieceof infonnation that they needed had not been written
downbecauseit hadnot seemedimportantat the time.

2. Theycouldunderstandtheir notes at thetime of writing thembut hadnowforgotten whatthey
meantbecausetheyhadforgottenthecontext in whichtheywerewrittenor theabbreviations were
too obscure.

3. Sometimes noteswere inadequate simplybecausethere was not enoughtimein the meeting or
consultation to write all thepoints down.

4. Oneperson remarked that she hadproblems whenshe decided not to writean itemdownbecause
she thoughtthat she would be able to remember it but endedup forgetting it anyway.

S. Whenthey felt uncomfortable taking notes in a two personconsultation becausethey did not want
to break eye contact too much and as a resulthad not madeenough notes.

6. On occasions wherethey had to concentrate on participating in the meeting and therefore did not
makemany notes.

7. Whenthey couldnot understandtheir writingor had forgotten what the shorthand terms meant.
8. AR (solicitor) commented that as a lot ofher consultations werecarriedout on the telephone she

had experienced problemswhena clientor anothersolicitor claimed that shehad said something on
the telephone that she was sure she couldnot have. This type of problemaroseas she usually did
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not write down in her noteswhat she advised her client becauseshe did not expect that to be
necessary.

• Question 13: Bow long do you store your notes for?

The majorityof interviewees (64%) kept their notes for years beforethrowingthem away. 20% ofpeople
storedtheir notes for monthsand only 8% regularlythrewaway their recently made notes. It seemed that
notebooks were more likelyto be stored for longerperiods than loosepages and 8% ofinterviewees said
that they would keep notebooks for years but throw loosesheetsof paper after a few months. The people
who threwnotes away soon after they madethem usuallyonlydid this becausethey bad rewritten them in
the form ofminutes or officialdocuments, or had completed the actionsthat they bad noteddown. N said
thatas a journalist she was legally required to keepher notesand her audio tapes for 6 monthsand AR, a
solicitor,bad to keep all her notes for 6 years becauseifsomeone wantedto bring a professional negligence
claimthey had to do so within 6 years. Although IV (journalist) did keepher notes for 6 months she often
reusedher audio tapes simplybecauseshe savedmoney doingthis. Businesses who bad clientand customer
files often stored those files for severalyears. For instance, DW (accountant) remarkedthat the
accountancyfirm he workedfor kept non-current files in a store in anotherbuildingfor at least 3 or 4
years. LR (operations manager) whoworked for a highstreet banksaid that customernotes werekept
"forever".

• Question 14: Do you ever rewrite your notes?

In answer to this question 79% ofinterviewees replied that they did rewritetheir notes occasionally. The
reasonsgivenfor doingthis included whenwritingup minutes (7 peoplegave this reason), whentheir notes
wereparticularly untidy and had to be passed roundto other people(5 interviewees), and lastly whenthey
had to write a report or article usingtheir notes (5 interviewees). 21% ofpeoplesaid that they never
rewrotetheir notes. Although manypeopleremarked thatthey did rewrite their notes it was not ascertained
exactly what percentageoftheir notesthey rewrote. The noteswhich were rewrittenwere those which in
someform or anotherbad to be givento other people. Notes whichwerejust for private use werenot
generally rewritten. JH (student)commented that he neverrewrote notesbecause he felt that his original
noteswere usually the onesthat best joggedhis memory.

• Question IS: Roughly what percentage of time do you spend writing in your
meetings?

The amount oftime that peopleperceived themselves to be writing in meetings was highlyvariable.The
estimated percentages oftime spent writingin consultations was also very variable. For both meetings and
consultations the estimated percentages rangedfrom 0-50C'1o. It appears that the amount oftime spent
writingnotes is dependent on three factors:- the task for whichthe notesare beingwritten, theindividual
writingthe notes and the situation in whichthe notesare beingwritten(for a fuller discussionsee section
3.4). JH (student)thought thathe spent at least two thirdsofthe timewriting in lecturesand said that much
ofhis notes were almost verbatimrecordsofwhat the lecturerwas saying.

13



• Question 16: Do you use any abbreviations in your notes?

Ofthe twenty-three peoplewho were asked this questionall ofthem usedabbreviations in their notes.
Standardabbreviations such as e.g. (for example). i.e. (that is). and f.a.o. (for the attention of) werethe
most common form ofabbreviationwith fourteen interviewees responding that they used standard
abbreviations. Ninepeoplealso used personalised abbreviations such as shortening wordsthat they
regularly used in their notesor. as in the case ofSK (accountshandler). givingprojects"pet names". Three
peopleincluded the use ofpeople'sinitials in their notes as a fonn of abbreviation and four interviewees
mentioned that they used severalacronymswhen writingnotes. Four interviewees used shorthand in their
notesbut onlyone ofthese peopleAZ (secretary)used shorthandregularly.

• Question 17: Do you ever doodle in meetings?

80% of the interviewees answeredthat they did doodlewhilst20% did not draw any doodles. Reasonsgiven
for doodling included :-

1. MR (personnel) - whenshe are boredwith sitting still.
2. LF (socialservicesresearcher) - whendiscussingsomething very technical
3. JH (student) - whenthe lecturer is talking about something whichhe does not need to write down.
4. CF (lecturer) - on occasions wherehe has got a pen in his handyet has nothing worth notingdown.
5. FC (departmental manager)- ifthe meeting is not directlyinteresting but is sending himon a train

ofthoughtthen doodling can help in the thinking process.
6. OW (head ofpersonnel in Labs) & N (journalist)- whentrying to concentrate on something as

doodling aids the processofattention.
7. AR (solicitor) - ifa client is givingher unnecessaryinfonnationor she is waitingfor someone to

fetcha file for her.

• Question 18: Is a whiteboard used in your meetings? Do you copy notes from it?

56% ofthe interviewees repliedthat whiteboards were used in their meetings and consultations. Flip charts
wereused 25% ofthe time. 19%ofpeopleremarlced that theydid not use whiteboards or flip charts at all
in their meetings. with one person remarking that the only reasona flip chart wasused in their meetings
wasto lean things on! It wasgenerallythe case that peopleresponded that theydid copy infonnation
writtenon the whiteboard into their notes unless it wasan electronic whiteboard in whichcase they could
get a copyanyway.

• Question 19: How would you search for a bit of information in your notes?

Interviewees mentioned severalways ofsearchingfor infonnationin their notes:-
1. The most common method (10 peopleincludedthis in their list)wasthat theyjust flicked through

the pages of their notes until they found the relevantpieceof information.
2. Six peoplesaid that they used their memoryofwherethe particularnotewas likely to beand then

went to this place in their notes. Ifthis failed, they wouldthen flip the pages until they foundit.
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3. Six. peoplementioned that they used their diary occasionally to find out when the meetingor
consultationin which they were interested took place.

4. Five interviewees said that they knewfrom the contentofeach meeting I consultation where to look
for the information.

5. Four peoplesaid that they often had a visual imageofwhereexactlyon the page the piece of
information was,and so they wouldjust searchthroughuntil they found that particular page in
their notes.

6. Usingan indexsystem was another common method of finding notes (used by four interviewees).
7. One person (SK, accounts handler) mentioned that she tried to associate the time she wrote the

note with a particular event that occurredjust beforewritingthe note or just after writing the note
so thatshe could locate the bit of information moreeasily.

• Question 20: Are you ever given handouts in your meetings? How do you use them?

86% of interviewees repliedthat they did receivehandouts in their meetings and consultationsand 14% of
peoplewere not givenhandouts, howeverit is not known what percentage ofoccasionsthe people received
handouts. The tenn handouts is used to cover agendas,working papers, policydocuments, contracts and
other general information given for discussionwithinthe meeting. One interviewee remarkedthat handouts
were useful iflceptwith the notes from the meeting to act as a trigger for what was said in the meeting.
43% ofpeoplesaid that they found it useful to write on the handouts themselves. One person said that
beinggiven a handoutmeant that he could feel that he had muchofthe conten~ ofthe meeting already so he
was able to concentrateon participating in the meeting muchmore.

• Question 21: What size paper do you prefer using?

It seemed clear that A4 was by far the most popular sizeofpaper, with 61% ofthe subjects using A4 all
the time. The space available with A4 paper seemed to be its greatest advantagewhich also meant that
somesubjects considered that A4 was too cumbersome to carry about whentravellingand hence 7% used
A4 most ofthe time except when they had to travel to meetings outsidetheir workplace. 11% ofsubjects
felt that AS paper was themost convenient size with onesubject,AP (trainingcoordinator), remarking that
it forcedher to be concise.Thejournalist-type spiral boundnotepad(I2.S*20an) was preferred in 7% of
cases - i.e. by SK (the accounts handler)and perhaps not surprisingly by N (journalist). Some subjects
(11%) used non-standardsized note paper and one subject ( 3%) had nopreference. It should be noted that
severalsubjectsthought that they had been conditioned to likeA4 paperbecause that was usually all that
wasavailable for them to use.

• Question 22: Do you like using a bound notebook or loose pages?

It appeared that most subjects preferred using a boundnotebook (43%) mainlybecause the notes then
required very little organizationand the pages could not be lost. Somepeoplepreferred the spiral-bound
notebook (11%) because the pages could be removed easily. Loosepages WI"re used by 39% ofsubjects
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primarily so that the pagescouldbe filedaway and also becausethe pages couldeasilybe givento other
peopleor thrownaway. Somesubjects(7%) choseto use a combination ofloose pagesand a boundbook.

• Question 23: Do you use your notebook Oat on the desk or tilted towards you?

For this question 50% of subjects responded that they wrotewith their paper flat on the deskwhile27%
preferred to leantheir notebook against the edgeof the table so that it wastiltedtowardsthem. 9% of
peoplesaid that theyusedbothofthesemethods for writing. Somesubjects(14%) replied that there were
occasions wheretheydid neither ofthesebecausethere wasno writing area available as for example in the
case of thejournalist(N, journalist)at a press conference.

• Question 24: Do you prefer lined or plain paper?

For a numberof reasons 76.9%of the subjectspreferredlinedpaper. Somesubjects remarked that the lines
helped controltheirwritingthus making it morelegible. The secretary (AZ) remarked thatthe lines were
essential for her shorthand becausethereare three different positions for the writing depending on the
vowel soundsand the lines are needed to guidethe positionofthe words. 7.7% of interviewees stated a
preference for plainpaper, the reasonsgivenbeingthat lineswere too constraining and that it waseasier to
draw diagrams on plainpaper. Two interviewees (7.7%) who maderegulargraphs, tables and line
drawings expressed a preference for graph paper. A coupleof interviewees had no preference ofpaper
type.

• Question 25: Do you use different colours when writing notes?

The majority of interviewees (59%) responded that they very rarelyuseddifferent colours ifat all. This
wasusuallybecause theyhad DOtimeto do this whenthey were taking notesor theywerenot organized
enoughto carry arounddifferent colours.23%ofinterviewees did use colour in their note-taking and stated
that this helped them to structuretheir notes and to direct auentionto particularly important points within
the notes. DW (accountant) wasrequired to use a set colourcoding scheme when writing up audit papers
which included usinga greencolourfor audit ticks and having references to work papers in red. Some
interviewees (18%)said thatthey wouldnot use different coloursordinarily but they mightifthey were
writingup theirownthoughts and ideasor copyingdowna diagramwhichhad variouscolours in it.

• Question 26: What sort of pen do you prefer writing with?

There wasno clear preference for one particulartype of pen. 22% of the interviewees preferred to use
pencil, 22% chosethe biro as their mostpreferredwritinginstrument, whilst 15%likedusingan ink pen.
Someinterviewees (22%)preferred usinga combination ofpenciland biro in their noteswhilst 19%used a
combination of biro and ink pen. Pencilwasoftenfavouredbecausenotescouldthen be amended easily.
One interviewee (rn, student) remarked thathe oftenused pencilwhenmakingannotations in the margins,
anotherperson(MR., personnel) commented thatshe feh more in control of a pencil than she did a pen and
MH (administrator) felt thata pencilprovided that right amountoffiiction between the pencil and paper.
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Reasons givenfor disliking a pencilwere thatnoteswrittenin pencil werehard to read, thatusinga pencil
was too slow, thatpencilsbecameblunt too quicklyand that pencil couldbe amended withouta trace. The
interviewees who expressed a preferencefor biro oftenstated that this was becauseit was the quickestpen
to writewith, it did not smudge, the writing was easy to seeand it was fairly permanent. One interviewee
(Fe, departmental manager) explainedthat he did not likeusingmostbiros becausethe writingwas not
verysmooth as biros tend to "skip too much". For those interviewees whopreferred to use ink pen it
seemed that this was becausetheir writingwas better and more legible in ink, but a coupleof people
remarked thatthey thought that ink penswere too slowto writewith. Someinterviewees expressedthat
perhapstheir preferences only related to whateverwritinginstrument theywereused to makingnotes, in
otherwords perhapstheybad always used a biro throughhabit and sojust assumed that they preferredthe
biroaboveall other pens. Several interviewees remarked that preferences aside, they usually used whatever
penwas bandyat the time.

• Question 27: Do you use an eraser when writing notes?

Overwhelmingly the response to this questionseemed to be "no" - with 72%ofinterviewees replying that
theydidn'tuse an eraser and 20% answering that they usedan eraseronlyoccasionally. The reasonsgiven
for this was the lack oftime to use an eraser in note-taking situations and the ease of beingable to cross
wordsout. One interviewee, MH (administrator), remarked that he didn'tneedan eraser becausehe seldom
mademistakes. Most ofthe peoplewho remarkedthat they usedan eraseronlyoccasionally did not use an
eraser in meetings only in situationswherethey werewritingdown their ownideasand thoughts. Only 8%
ofinterviewees repliedthatthey did use an eraser regularly. The concept of the permanence ofnotes is
important here. For someinterviewees it seemedimportantthatthe notesshouldnot be alteredonce written
as in the case ofMW (doctor),and whilst AP (trainingcoordinator) did use an eraser she always put
bracketsaround the space where she bad erased wordsto markthatsomething had been there.

• Question 18: Do like to have a margin on your paper?

50% of interviewees replied that they preferred to havea margin withsomeinterviewees evendrawinga
margin themselves ifthere wasn't one already. Interviewees frequently remarked that marginswere useful
to numberpointsand asterisk them. A few people (30%) expressed no particular likeor dislikefor
margins, whilst20% preferredto use paper withoutmargins. Oneperson(LLH, researcherin Labs)
remarked thatmargins were pointlessunlesssomeone elsewas goingto writeon thepaper too, and another
(AR, solicitor) stated that she could leavespace herselfand didn't needa lineto do that for her!

• Question 19: Do you ever need to or want to lock your notes away?

The majority of interviewees (64%) did chooseto lockat least someoftheir notesaway, usua1ly those
concerned with information about people (such as performance evaluations) or financial matters. 36% of
interviewees did not needor want to locktheir notes away.
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• Question 30: Do you ever think about the level of lighting when writing notes?

Someinterviewees (44%)did wony about the amountof lightin the environment whilstwritingtheir notes
and somemadea pointofswitching on a desk lampor turningon a roomlight whenthe lighting was poor.
One person (ffi, student) said that he was very conscious ofthe amountof light in a roombecausehe was
now suffering from bad eyesight due to havingworked for longperiods in badly lit environments. 56% of
interviewees werenot concerned with lighting probablybecausetheyworkedin well lit environments
anyway.

3.3 Miscellaneous Results

This sectiondiscusses someinteresting extra pointsmentioned by the interviewees.

J. Post-it Notes.
Six ofthe interviewees remarked howusefulpost-itnoteswere.Their uses included:- to act as bookmarks,
to stick onto pages of noteswhichare particularlyimportant, to pass messages onto other people, and to
use whenbored ofusing largerpiecesofpaper! Onlythree of thesesix peopleused post-its in the
"conventional" sense, that is, to write telephone messages and othersmallpiecesof information such as
namesand addresses. One interviewee stated that shewas beginning to dislikepost-itsbecauseshe now had
so many of themeach containing such important information thatthey weregetting difficultto manage.

2. Note-taking on Computers
One person (AI{, projectmanager) used her PC as a note-taker by typing in her ideas in a raw form without
editingthem. For her the issue of a largescreensizewas very important. As suggested in the summary for
question21 an A4 size writingarea was the mostpopularsizeand apart from AI{, someother interviewees
(pR, projectmanager& N, journalist)also felt thatany screensize smallerthan A4 was too small to write
noteson easily.
Whilst carryingout his consultations with patientsMW (doctor) wrotehalfhis notesstraightonto
computerand made the rest on paper records. He found that searching for information on computerwas
easier than on paper and hewas satisfiedwith reading information off a screen. He stated thathewouldbe
pcrfectIy happy to write all his noteson computer ifonlyhe could be certain that the records couldnot be
altered by anybody else or be alteredwithouta time-stamp automatically being attached.

3. Summary boxes
MW (doctor)pointedout that the important issues in his consultations were put into summaryboxeswhich
he foundvery usefulwhenreferring back to his notes. CS (projectmanager) remarked that he thoughtit
would be helpfuliftherewas a separateplacefor actionswithinthe notesso it wouldbe easy to access that
importantinformation quickly. It maybe that having separateareas for importantpointsmay be worth
buildingintoa note-taking systemespecially ifthe systemcouldautomatically construct the summaries by
wting the points whichpeople naturally mark (e.g. by usingasterisks) whilewritingtheir notes.
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4. Restrictions on note-taking strategies
Someofthe interviewees' note-takingwasdependenton the materialsand guidelines that were suppliedby
their employees. For instanceDW (accountant)was requiredto write notes on specialistaccountingpaper
suppliedby the firm he workedfor and had to write notes accordingto a set methodology for which he
received training whenjoining the finn. MW (doctor)had certain legal requirements to take notes and had
to take them both on computerand on specific paper (calledUoyd Georgepaper) that again wassupplied
for him. This study asked peoplehow they preferred to take notesand what materialsthey likedto use but
it shouldbe notedthat there may be many peoplewhodo not have the optionoftaking notes the way they
wouldliketo.

3.4 Note-Taking Situations & Their Effects on Note-Taking Strategies

As discussed in section 1.4 there are several possible note-taking situations(see Figure 1) and this study
focussed mainlyon note-taking in meetings and consultations. A meeting beingdefined here as a face to
face gatheringof more than two peopleand a consultationas a face to face conference oftwo people. Notes
are taken to be able to carry out a variety oftasks:-

1. To increasea person's knowledge (e.g. a student using notesto revise).
2. To prepare an article or fonnal document.
3. To write up the minutesofa meeting to give to others.
4. To gather information to be able to make a balanceddecision on an issue.
S. To have a general record ofwhatwasdiscussed (perhaps for legal reasons)but with no specific

purposefor the notes.
6. To keepas private notes with items noted that the particular person requires (actions,general

information).
7. To be able to communicate or advise other peopleverballyusingthe notes as a basis.

This sectiondiscusseswhetherpeople'snote-takingvaries accordingto the situationand the task dependent
on the notes.To do this a few questionshave been pickedout and examined more closely.

• Question 1 - What do you take note of!

The answers to question 1 were dividedinto six categories.By analysing these categoriesthe evidence
suggeststhat the itemsthat are noteddown are dependenton the situation in whichthe notes are written.
When considering those peoplewho wrote downthe opinionsofother people in the meeting [JV
(joumaIist), MW (doctor),SK (accounts handler),OW (head ofpersonnel in Labs), ET (businessplanning
manager),JH (student)], it seemed that with the exceptionofJH (student) that these were the peoplemost
likelyto attendtwo-personconsultationswherethe notingdownofthe other person'sopinionwould be very
importantwhen trying to make decisionsand judgementson these comments (especia1ly in the case ofthe
doctor, MW, & the head ofpersonnel in Labs, OW), or to write a report or an article as the journalist, JV
(journa1ist), wouldhave to do. It is also useful for JH (student)to note the opinions ofthe lecturer in order
to decide what stand to make about a certain theory whenwriting essays or answering examination
questions.
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The interviewees who noteddowngood ideaswereall people fromHP Labs [pR (projectmanager), BR
(knowledge engineer), ST (nwtager for infonnationservices), AH (researcher in Labs), AS (researcherin
Labs)]wherenew ideas are an essentialpart oftheir workand are likely to be discussedduringmeetings.

Of the 12peoplewho included actions in their list of items theywrotedown[AH (researcherin Labs), TB
(technical supervisor), BR (knowledge engineer), ET (business planning manager), PF (consultant), MR
(personnel), MH (administrator), LF (socialservices researcher), MW (doctor), Fe (departmental
manager), N (journalist), &. OW (head ofpersonnel in Labs)] all of themattended meetings and MW and
N whousuallybad onlytwo-personconsultations in their worksaid that they only noteddownactions in
themeetings they did attend (e.g. departmental meetings and editorial meetings respectively). An action is
usuallysomething that the person is responsible for going away an doing and one wouldexpect the
assignment of such duties to occur in meetings.

Facts seemed to be writtendownacross all occupations and note-taking situationswhichone wouldexpect
as facts are likelyto be the most essential type of infonnation.

Therefore on breakingdownthe responses to question 1 it seemed that the items whichpeoplenoteddown
werenot task dependent but situationdependent. Generally there was evidence to indicate that in meetings
facts, actionsand ideasare notedwhilst in consultations facts and opinions are more likelyto be noted.

• Question 2 - Whenwould you not take notes?

As interviewees gave a variety of reasonsfor not taking notes, someseemed to be task dependent and some
situationdependent. Situationswherecommunication is the majorpart of the process (meetings,
consultations, telephone conversations) seems to, in part, determine whenpeopledo not take notes. For
instancethe act oftrying to participate in a conversation means that it is moredifficultto take notesat the
sametime.Another exampleis the situationofa two-person consultation wherea note-taker is more likely
to be uncomfortable about breakingeye contactwhenwriting downnotes. Wherepeopledo not note
particular items such as opinions it is usuallybecausetheyare not needed for the task that the notesare
intended for, which is a good exampleof task dependency.

• Question 10 - How often_do you referback to your notes?

It may be the case that referring back to notes is task dependent. The studentJH (student) referredback to
his notesa great deal whenhe bad to remember themfor his examinations, so ifnotes are written to be able
to revise from then it usually means that they will be referred to a lot.N (journalist) said that she only
referred her noteswhilewritingan article but once it was writtenshe felt that there was no needto look
back at her notesbecauseshe badthe article to referto. A similarsituation mayarise oncea personhas
writtenthe minutes ofa meeting, or oncea decision had been made, or the generalpoints communicated to
others. Whetherprivate notes are referredback to may be moredependent on the individual.

• Question 14 - Do you ever rewriteyour notes?

Whethernotesare rewritten could be said to be task dependent. If notesare for private use such as to learn
fromor to use as a general record, then they are unlikely to be rewritten. However, the processofwriting a
document or minutes meansthat the notes have to be rewritten. Therefore the aspect of rewriting notes
seemsto be task dependent.

20



• Question 15 - Roughly what percentage of timedo you spendwritingin your meetings?

It seems that the amountoftimethat people write in meetings and consultations doesdepend on the
individual as wellas the task for whichthe notesare beingwrittenand thenote-taking situation. The people
whowrotethe most notes werethosewho had to writean articleor document usingtheir notesas a basis as
in the case ofN (articles), DW (audit records) and AR (legal documents). These peoplehad to write a
great deal to captureall the details as wellas the majorpointsto be able to carry out their tasks. HI
(student) also needed to makea lot of notesso that he had as muchinformation as possibleto be able to
reviseand pass his examinations. Manyofthe people in HP Labs spentvery littletime writingin their
meetings becausethey Were usuallyonlymaking a general recordofwhatwas beingdiscussed and marking
the pointsand actionsdirectly relevant to themso this task required lesswritingtime.

As has alreadybeendiscussed the note-taking situationcan also influence how muchis writtendown. For
example RC (headof studentwelfare) oftenfelt that she couldnot write very muchbecausethe person she
was talkingto was upset.A numberofpeoplecommented that they were uncomfortable about buryingtheir
headdownand writing whentheywere in a two-person consultation. The need to participatein a meeting
or consultation oftendictatedhowmuchtimetheywereable to spendwritingnotes.

Lastly, it can bethe case that peoplein the samemeeting making notesfor the same reasonwill spendvery
different amounts oftime writing because, as ever, individual differences playa hugepart in note-taking.

• Question 21 - What size paper do you preferusing?

A4 paper was generally preferred eventhoughthe interviewees took notes in varioussituationsand for very
different tasks. It is likely that the size ofpaper is not dependent on the task or the situation. Although it
could be said that somenote-taking contexts meantthat somesizesofpagesweremorepreferable than
others such as in the case ofN (journalist) whouses a journalist'snotepadbecauseit is easy to hold in the
palmofher bandwheninterviewing someone whileshe is standing up. Somepeopledid prefer A5 paper in
the contextoftravelling becausetheyconsidered that it was easierto carry. Onepersonwho preferreda
smallnotepad remarked that in the contextofa meeting she had to use A4 paper becauseit looked more
professional!

• Question 25 - Do you use different colourswhenwritingnotes?

The use ofdifferent colours in notesmay to a certainextentbe situationdependent or perhapsmore
accuratelytimedependent. For example, a person in the situationor writingup their ownthoughtsmay use
coloursto structuretheir ideasbetterand they are able to do this becausethey have less timeconstraintson
them than people in a fastmoving telephone conversation or meeting. The aspect oftime dependency may
also influence the use ofan eraser (seequestion 27, section 3.2).

It was not clear fromthe data obtained whetherthe otherquestions couldalso be brokendowninto those
whichare influenced by the note-taking situationand those which are dependent on the task for whichthe
notesare being made. Manyofthemseemed highly dependent on the preferences and strategies ofthe
individual.
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4. Implications

4.1 Variations in note-taking strategies

Tryingto makegeneralisations about note-taking is not possibledue to the fact that note-taking seems
highlydependent on the situation in whichthey are taken, the task for whichthe notesare beingtaken and
the individual takingthe notes. But taking this into consideration thereare a few pointsthat summarise
what type ofnotesmay be taken in the differentsituations.

• Taking notes on the telephone - It seemsthat oftenwhentalkingon the telephone the type ofnotes
writtenare short and often contain filets such as namesand addresses. Actions are also likelyto be
noted. Smallnotepads and post-its seemedto be used regularly in these situations.

• Makingnotesofone's own thoughts - Peopleseem to structuretheir notesmoreas theyare writing
themin these situationsdue to the filet that they are not usuallyunderany time pressureand they do not
have to participate in a conversation. Ideas, summaries, facts and actionsare all likely to be noted.

• Consultations - Notes in consultations are very dependent on thetask for whichthe noteswill be used.
For exampleifthe notes are expected to be used to writea reportor article then usuallya large
proportionofthe consultation will be spent trying to take notesas wellas participate in the discussion.
Generally it seemed that the opinionsofthe other personmay well be noteddownin a consultation
alongwith facts and decisions.

• Meetings - As with consultations, notes made in meetings are also task dependent. However the
evidence suggeststhat people are more likely in meetings than in consultations to notedown actions that
they haveto do, decisions made, and any good ideas. Facts were regularly notedin meetings.

• Lectures - As studentsoften have to revisefrom these notes,theyare usuallyfairly comprehensive,
with almost verbatimexcerpts ofwbat the lecturer is discussing. Commonly, filets, opinions, summaries
will be noted. .

4.2 People's perception of the adequacy of their notes

Generally peopleperceived their notes to be adequateand on the whole they did not experience many
problems in understanding or findinginfonnation in their notes.Whenthere wereproblems it was usually
becausepeople's noteswere too briefand selective. However becausepeoplewereoftenable to refer to
minutes or to ask someone else who was presentat the meeting, any problems caused by the brevityof
noteswereeasily solvedand as a consequence interviewees did not feel the needto changetheir note-taking
strategies.

Whenasked, peoplewereable to list problemsthey encountered withtheir notesand early pilot datafrom
the user testing ofFilochatsuggests that peoplequicklysee how problematic their notes can be and realise
the valueofhavingaudio recordings whichare easilyavailable to referto.
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4.3 The use of audio to supplement note-taking

Onlyone interviewee, IV (journalist), madeaudio recordings of her interviews to back-up her notes.
However, as she wrote up her storiesvery soon after the actual interview she did not refer to her recordings
veryoften.When she did refer to her tapes it was usuallyto checkthat her quoteswere accurate or to clear
up the odd occasionwhereshe did not understand her notes.

The finding that most peopledid not experience hugeproblems withtheir notesmust be part ofthe reason
whythey do not feel the needto makeaudio recordings oftheir meetings and consultations, together with
other reasonssuch as the difficulty ofbrowsing audiotape and the generaldislikeby peopleofhavingtheir
meetings recorded. Naturally any problems ofnot takingenough notesor not remembering what the notes
meantwouldbe solvedby havingan audio recording. Work is beingcarried out at the moment at HP Labs
(Wiley) investigating the management of audio recordings.

4.4 The life-span of notes

It appeared that generallythe usefulness ofnoteswasfairly short-term. Inthe case ofmeetings the notes
werenot often referredback to and those that were,wereusuallythe action itemsand basic facts. Fe
(departmental manager) commented that oftenhe only referred back to the last 50 pages ofhis notebook
and the rest of his noteswere virtually redundant. Although in mostcases peopledid not make full use of
their notes in terms ofreferring back to themthey did not throwthemaway either.They seemedto be loath
to do this just in case thenotes would be usefulone day. As a result,a usefulnote-taking system would
support the retrieval ofnoteswrittenfairly recently and wouldenableeasy storage ofnotes in the
long-term.

4.5 Finding notes

When searchingfor a pieceof information, the most common retrieval systemthat peopleemployed wasto
use their memory of roughlywhereabouts in their notesthe information wouldmost likelybe and then to
flick throughtheir notesuntil they found it Usinga diary to locatethe exact date ofthe meetingor
consultation was also quite a common method of retrieving notes. On occasionswhere peoplehad diaries
but chose not to use them it wasusually becausetheythoughttheyhad a pretty good ideaofwhere the
information would be. They thereforedecided that they wouldsave timeby just visually searclUng through
the pages. Obviouslythediary system is a muchmoreaccuratemethod offinding infonnation, so when
considering how a system could support the retrieval ofnotes,a built-indiary which requiredtheminimum
ofwork to manage,access and browsewouldperhaps overcome the natural tendency to search for notes by
the imprecise method offlicking throughthem.

4.6 Technological Implications

This sectiondraws attentionto the problems peopleencountered withtheir notesand suggestsbow
technology mightbe able to solvethem.
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1. Problems with efficient retrieval and storage - A possible solution for the user wouldbe to have a
counterto checkhowmanytimes each document was accessed so the user wouldbeable to access
documents using information gatheredon the frequency ofretrieval. This couldalso beofuse to
indicate whichdocuments are never referredto, so that deletion of themcouldbesuggested to the
user to aid the system. For certain professions wheretheyare legally required to keeptheir notes
for a certain length oftime (e.g. lawyers - 6 years,journalists- 6 months) in case someone wants to
bringa professional negligence claim or somesort of law suit, thenwhendocuments had beenkept
for as longas is required the user could be alertedto this and askedwhether they wantedto
continue storingthem.

2. Organisationproblems with post-its - With the increasing use of post-its the management ofthe
important information they contain, is becoming moredifficult. An electronic post-itwhichhad
someediting functions, and handwriting recognition wouldallowfor easieraccess and search. It
wouldperhapsbe usefulto beable to file post-itswithnames, addresses and telephone numbers
away in an in-builtaddress bookand diary.

3. No dates, times or indices in notes - For peoplewhoforgetto date their notes,automatictime
stamping wouldsolvethis problem. In addition a link between people's notesand an in-builtdiary
usingthe time stamps wouldhelp in the retrieval ofnotes. Finally, insteadofpeoplemanually
creatingindices ifthey wereto add titles to their notesthen indices couldbe automatically created.

4. Poorly organised notes - In manynote-taking situations thereis littletimeto structure notesas
they are written, therefore a systemwhichallowed for the manipulation and editingof notesonce
they werewrittenwouldcut downon the work ofrewriting, aid the preparation of documents and
makethe notesmore understandable.

5. Difficulties in reviewing the keypoints - It seemsthat when people reviewtheir notesthey quite
oftenjust want to see the most important pointsor actions.As peopleusuallymark these keypoints
(e.g. usingasterisks) whilst making their notes it wouldbeusefulifthey couldbewritten
automatically intosummary I action boxes for easy review. It wouldalsobe useful ifthe notes
couldbe accessed via the points in the summaryboxes, via handwriting recognition. One example
wouldbe where the user wants to see the sentence beforethe marked sentence.

6. Forgetting what abbreviations mean - The occasions where peopleforgetwhat they meantby an
abbreviation wouldbe helped ifa keyofabbreviations was automatically built up whenwriting
notes. If a keywas written then whena user wrotean abbreviation the systemcouldautomatically
substituteit with the longform. Havingan audio recording of the note-taking situations wouldalso
aid the user as it wouldbe possibleto replaythe relevantsentences to understand what the
abbreviations stood for.

7. Poor notes because ofhaving to participate in the discussion - Thereare someoccasions where
(a) minutes are not beingtaken in a meeting or consultation and (b) there is a needto participate in
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the discussion. This means that adequatenotescannotbe taken. Herean audio recording ofthe
note-taking situation would bea useful addition.

8. Inadequate notes when it is not socially acceptable to take notes - There are occasionswhena
person may feel awkward taking notesas in the case ofRe (head ofstudentwelfare)whenshe was
talkingto a person who was upset. In these situations having an audio recording mightmake up for
the lackofnotes, but there are clearly socialand personalissuesassociatedwith this type of
solution.

9. Poor notes because meeting moving too fast - Sometimes pointsare missedbecausethe meeting or
consultation is movingtoo rapidly to be able to writedown all that is necessary. Again the use of
audio recordings would be the best solution.

10. Writing not legible - Having an audio recording wouldalso help those situationswhere people
cannotunderstandtheir own writing.

11. Lack ofverbatim record - In somesituationsa verbatim recordis necessary such as in
consultations to keep an exact recordof what each personsaid so thatno one can argue that they
or the other person said something that they did not. Making an audio recording is the best way of
havingan exact record ofwhat was discussedand this couldbe useful in somedoctor - patient,
lawyer- client,journalist - interviewee consultations, where there are no "socialproblems".

12. Notes are lost or altered - As a backup in situations where notesare misplaced or there is
uncertainty over whether the notes may have beenalteredby someone else, then an audio recording
could be used to replace the notes and checktheir validity.

4.7 Areas for future research

As this study was exploratorythe interviews would benefit from beingcarriedout on greater numbersof
peopleto increasethe validity and reliability ofthe results.But besides pure replication, the next step
wouldbe to carry out tests to see whetherusers are satisfiedwithwritingnotes using thescreensand pens
availableat the moment, to checkwhetherthe softwareavailablematches user needs and to study what
improvements shouldbe made. Ifwritingsystems for nichemarkets (suchas journalists and lawyers) then
user studiesmust be carried out using peoplefrom theseprofessions. Finally it seemsthat the use ofaudio
recordings in meetings and consultationswouldsolvemanyof the problems encountered with notes so a
profitablearea of researchwould be howto improve matters suchas browsing and access ofaudio to
encourage morepeopleto use audio recordings.
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4.8 Conclusions

Ingeneral peopledo not seemto have any problemswith their note-taking whichthey cannot cope with by
changingtheir note-taking strategies. Thereforetechnology designed to support note-taking would have to
have extra featuresthat are not available when note-taking on paper. Handwritingrecognition may be very
important as a majoradvantagewhen trying to organiseand rewritenotes. Note-taking systemswhichare
tailored to the needsof specificprofessionssuch as journalism (whereaudio recordings are already used)
would probablybe the most marketablesystems.
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APPENDIX

Questionnaire for Interviews on Note-taking

1. What do you take note of!
2. When would you not take notes?
3. For what reason do you take notes?
4. How do you make notes?
5. Do you draw diagrams in your notes?
6. Do you date your notes?
7. Do you mark or highlightany ofyour notes?
8. How do you organise your notes?
9. How do you file your notes?
10. How often do you refer back to your notes?
11. Do you always understandyour notes?
12. Have you ever wishedthat you had written better notes?
13. How long do you store your notes for?
14. Do you ever rewriteofyour notes?
15. Roughly what percentageoftirne do you spend writing in your meetings?
16. Do you use any abbreviations in your notes?
19. Do you ever doodlein meetings?
20. Areyou ever given handouts in your meetings? How do you use them?

Pbysical aspects of note-takim:

21. What size paper do you prefer using?
22. Do you like using a bound notebookor loose pages?
23. Do you use your notebookflat on the desk or tilted towards you?
24. Do you prefer linedor plain paper?
25. Do you use differentcolours whenwriting notes?
26. What sort ofpen do you prefer writingwith?
27. Do you use an eraser when writing notes?
28. Do you like to have a margin on your paper?
29. Do you ever needto or want to lock your notes away?
30. Do you ever think about the leveloflighting when writingnotes?
31. Is there anything else we haven't covered?
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