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SLUTSATS
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Remember kids, the only dlfference
- between screwing around and science
IS wrltlng it down.




VIKTEN AV ATT SKRIVA

e Enbra genomtford studie som rapporteras daligt “raknas”
Inte...

e Det kan finnas brister i:

e forskningsdesignen
e Dbeskrivningen av deltagare
e redogorelsen tor proceduren

e analysmetoden

e Varje sadan brist

e fbrsvarar att replikera studien

* (kan) bidra till att lasaren blir negativt installd till arbetet



ATT SKRIVA

o Syftet ska alltid vara att beskriva sa fullstandigt som
mojligt

e Svart da beskrivningen ofta ar lang

e Kompromisser kravs ofta

e Sa kort men detaljerat som majligt

e Kan skapa "kontlikter” med granskare

e Vad du tycker ar viktigt tycker kanske inte de

e Vad de tycker ar viktigt att ha med kanske inte du tycker



ATT SKRIVA EN RAPPORT

e Informationen du tillhandahaller bor presenteras pa
ett satt som ar vetenskapligt, objektivt, anvandbart,
fullstandigt och entydigt

e Terminologi ar mycket viktig

e tyvarr finns det ingen universell kod att tillampa

e Definiera och var konsekvent

e forsok, uppgift, test, experiment, case...

e Forsoksperson, deltagare, experimentperson. ..



ATT SKRIVA EN RAPPORT

e Utelamna all overflodig eller onodigt komplicerad
information.

e Referera till (kompakta) figurer/tabeller

e Tidig allman beskrivning av experiment, aterkoppla
tillbaka till detta senare, med tokus pa vad som ar nytt:

e ..medsamma grundlaggande paradigm som i experiment 1...

e . .|allaandra avseenden var den metod som anvandes identisk med den som
anvandes i foregaende experiment.
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ATT SKRIVA METOD

. Ihaven'tfailed.
&  |'vejustfound
,1 10,000 ways

w4 that won't work.”

Thomas Edison



ATT SKRIVA METODEN

e Ska beskriva alla relevanta delar
e Val detaljerat

e Beskriv ett recept

e Ingredienser
e Handlingar, steg for steg

e Forvantat resultat for varje steg



ATT SKRIVA METOD

e Metoden kan innehalla

Forskningsdesign

Stimuli

Experiment och typ av data
Utrustning och miljo
Deltagare

Testprocedur

Beskrivning av dataanalysmetod



METODEN, FORSKNINGSDESIGN

The study was designed as a five factor mixed factorial design with three within-subject
factors: visualization method (color map vs surface glyph),target glyph (top vs saddle)
and block of trials. The between-subject factors were two, order of presentation of
visualization method and order of presentation of target glyph. The experiment was
performed over four separate sessions, each consisting of three blocks of three trials. In
order to prevent effects of any use of search strategies, these blocks were
counterbalanced with respect to target placement. The presentation order of the four
separate sessions was counterbalanced using a Latin-square procedure. Half of the
observers started with one of the two surface glyph conditions while the other halt
started with one of the two color map conditions. The main purpose of this was to
minimize any systematic effects of the ordering, but it also provides an opportunity to

statistically test if there were any effects of the different orderings. The design yielded a
total of 36 trials per observer.

Forsell, Seipel and Lind.(2006). Surface glyphs for efficient visualization of spatial
multivariate data. Information Visualization, (5) 112124



ATT SKRIVA METOD

e Metoden kan innehalla

Forskningsdesign

Stimuli <
Experiment och typ av data

Utrustning och miljo

Deltagare

Testprocedur

Beskrivning av dataanalysmetod



METODEN, STIMULI

As described above, each stimulus display was comprised of a 12x12
matrix of grid cells creating a total of 144 grid positions with a square size
of 0.8x0.8m subtending a visual angle of approximately 36 x 36 degrees.
The matrix was divided into nine main areas, each with 16 grid positions.
Each grid position was assigned a set of values that defined its shape
and color. In one of the nine areas four grid cells contained a target
surface patch. All other grid cells contained randomly sampled surface
patches from the 27 possible combinations (3 x 3 x 3). There was one
parameter controlling the random sampling; no other main area, of the
eight target areas, could contain more than three target surtace patches.

Forsell, Seipel and Lind.(2006). Surtace glyphs for efficient visualization of
spatial multivariate data. Information Visualization, (5) 2 112-124.
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ATT SKRIVA METOD
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METODEN, UTRUSTNING

The experiment was carried out using a Windows workstation with a
Pentium 4-based computer and a 21”"LCD monitor set with a resolution of
1280 x 1024 pixels. The participants were seated in front of the monitor at
a standard viewing distance of approximately 60 cm. A simplified version
ot the application with reduced functionality was implemented to present
the stimuli using the full screen and allow interaction with the program
using a mouse and a keyboard. To prevent visual disorientation in the 3D
representation, rotation was restricted to be around the y-axis only (as
described in the section 'Experiment’ and shown in Figure 3.

Vrotsou, Forsell and Cooper (2006). 2D and 3D Representations for

Feature Recognition in Time Geographical Diary Data. Information
Visualization, 9(4), 263-276,
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METODEN, DELTAGARE

Twelve male observers, aged between 24 and 43 years,
took part in the experiment. All but one were students or
staff of the Swedish National Detense College (SNDC).
They had no prior knowledge of the purpose of the
experiment or the specific hypotheses tested. All observers
had normal or corrected to normal vision. They received a
small compensation for taking part in the experiment.

Forsell, Seipel and Lind.(2006). Surtace glyphs for efficient

visualization of spatial multivariate data. Information
Visualization, (5) 112-124.
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METODEN, TESTPROCEDUR

First, background information was obtained from each participant concerning their age, sex, occupation and experience with
information visualizations. Participants then reviewed written instruction material and completed a block of practice trials to learn the
concepts and usage of the visualization and the two types of task to be performed. The administrator helped participants when
needed during the training session to resolve any confusion about how to operate the software and carry out the tasks before the
timed trials began. Participants were instructed that, although being timed they should try to be as accurate as possible in solving
each task. Also, feedback was given on practice trials to ensure they would know the correct answers when identifying the stimuli
patterns. The participants’ task in any individual trial was to search the visualization and find the correct pattern (task A) or patterns
(task B) as specified. The sequence of trials was self-paced.

Each trial was composed of a stimulus display and a response display. To switch from the stimulus display to the response display, the
space key was pressed. Response times were measured from onset of the stimulus display until pressing space, thus not including
the time to record the response. The display used for response in task B had five buttons numbered from 1-5. Each number
corresponded to one of the five stimuli patterns creating a logical mapping between the images on the instruction material and the
response display. As described earlier, the correct response in this task was [...] To initiate a new trial after giving a response, the
participant clicked another button on the response display labelled “Continue” which was followed by a new button labeled “Start”.
A new visualization was then presented and the experiment continued. This procedure was used to ensure that the participants
would not start a new timed trial until ready. This was of great importance in the task A session where the participants had each
target for search presented on a separate target-card. These were numbered and arranged upside-down in a pile of 40 cards.
Participants were instructed to turn the next card before clicking the “Start” button to initiate a new trial. Errors and reaction times
for each trial were recorded. No feedback was provided.

After finishing all trials the participants then completed a subjective satisfaction questionnaire concerning the visualization. They
responded to 16 statements and rated their satisfaction with the visualization using a Likert- scale ranging from 1 (strongly disagree)
to 5 (strongly agree). To summarize, each participant completed 10 practice trials (five in each task type) and 55 experimental trials. A
full experimental session lasted seventy minutes (including the introductory part).
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METODEN, ANALYSMETOD

Data for 24 participants was analyzed. Due to equipment failure data
from two of the participants were discarded. Descriptive statistics are
presented in table 3. The response time data deviated signiticantly from
the normal (Kolmogorov-Smirnov and Shapiro-Wilk). A logarithmic
transformation was applied to the data, followed by another normality
test, which then showed that no deviation was present. All the following
statistical tests were performed on the transformed data.

“A t-test was performed. The response times tfor the 3Dm visualization
were significantly faster than for the 2Dm visualization (T = 2.4891, n =
10, p < 0.05). The group mean value for the search times with 3Dm was
23.9 seconds with a standard deviation of 1.35 while in the 2Dm
condition it was 37.2 seconds with a standard deviation of 1.61".



Sonification and visualization of data
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SKRIVA RESULTAT

. ANYONE WHO

~ » HAS NEVER MADE
=. A MISTAKE HAS
-~ & NEVER TRIED

% /"™ ANYTHING NEW.

Albert Einstein




ATT SKRIVA RESULTATET

e Redogor tor resultatet

e klart, tydligt, och korrekt

e Presentera resultat, och beskrivande statistik

e Resonera inte

e Undvik att analysera
e Undvik att diskutera

e Undvik att relatera till annan forskning



VAR EXAKT OCH KORREKT

e Resultatpresentationen ska overensstamma mead
metodbeskrivningen

e Resultatet ska presentera allt (?)

 Anvand bra figurer och tabeller for att underlatta for
|asaren

e Om resultatet ar korrekt formulerat finns inga egna
varderingar
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SKRIVA DISKUSSION
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ATT SKRIVA DISKUSSION

e Inled garna med kort sammanfattning av syfte, metod
och resultat (typ en mening)

e Dela upp diskussionen i bra avsnitt
e Diskutera resultatet

e Diskutera i relation till annat arbete



ATT SKRIVA DISKUSSION

e Diskutera teori, relaterat arbete, metod

e Beror validitet och reliabilitet
se garna mer tips har om detta:
https://infovoice.se/validitet-och-reliabilitet/

e Satt arbetet i ett storre sammanhang, framtida arbete
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SKRIVA SLUTSATS
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ATT SKRIVA SLUTSATSEN

e Inled garna med kort sammanfattning av syfte, metod
och resultat (en mening?)

e Slutsatsen ar inte en sammantattning

e Slutsatsen ar den viktiga (nya) kunskapen
e Slutsatsen ar “the take-home message”
e Slutsatsen besvarar forskningsfragor

e Slutsatsen upptyller syttet



