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1. Best practices for organizing data in spreadsheets

* Break-out exercise: spot the errors
e Tidy Data Principles

2. Data Cleaning and and Quality Control in Excel

3. Other tools

Handout : RDM Training @ UiT Zenodo collection



https://zenodo.org/communities/rdmtraininguit

Goal

y * The data should be understood by yourself in the
Organizing future.

data in

* The data should be understood by others.
spreadsheets (Reusable in FAIR)

 The data should be machine-readable
(Interoperable in FAIR)




Rule of thumb: Never moditfy your raw data.

Always make a copy before making changes

Do not include formulas and calculations into raw-data

Back up your files

Keep track of all the steps you take to clean your data in a plain text file (README)

. ® ® ® README_ surveyData.txt — Carpe... Add License
. b}
Q- e t Processing notes on survey_data.xlsx I
ff Home Layout Tables Charts SmartArt Formulas Data % "; 2014-08-19 work done ——————— '_1
N10 = fx Ea £
A A B C D E E G H | 1. Transferred 2@13-raw to 2013-clean, t

i 1 |DateCollected Year Month Day FPlot Species Sex Weight _ and 2@14-raw to 2814-clean

iz2 7M6/13 2013 7 16 2 DM F 5. In 213-cl red & 'S o

| | . In -clean: created a 'Species

4 = 7HGM3 2013 7 16 7 DM M 33g | column and moved information from header f

7 4 7M16/13 2013 7 16 3 DM M to that column g

15 7M6/13 2013 7 16 1 DM M _ I

i 6 7/18/13 2013 7 18 3 DM M 40g 3. In 2@13-clean, put all the different k

% 7 TMB/13 2013 T 18 7 DM M 48g ' tables together into one table with

3 8 7/18/13 2013 7 18 4 DM F EBQ | ;g}l{um:::i g:te collected, plot, species,

i9 7M18/13 2013 7 18 4 DM F 469 _ ! 9 y
Source: Data carpentry 3 11 7/118/13 - 2013 7 18 7 DM F 359 month/day/year column into three columns

i 44 » »l | 2013-clean | 2014-raw | 2014-clean | + ] j Fo i omeibn el dend cim i Foemiidae

3 4 Line: 11:94 | Plai.. 2 | TabSize: 4 ~ | £ o =

(CMoM



https://datacarpentry.org/spreadsheet-ecology-lesson/

Describe your data in a README file

Everything necessary for your future you and others to understand
what is in the dataset and be able to reuse it.

* Describe the methods for data collection and processing
» Keep track of all changes

 Variables in columns + unit of measure

* Abbreviations used

 Store it close to the data it describes.

Explanation of column headings used in file Icecream sales 2020
Column A contains temperature measurements in degrees Celsius
Column B contains date in YYYY-MM-DD

Column C contains money earned per day in NOK (Norwegian kroner)

‘@ @ \ Column D contains ...




Practical excersise — break out room

Link to spreadsheet in chat: survey data_spreadsheet _messy.xls

Discuss:

* What is wrong with the spreadsheet?
* How many mistakes can you find?
* How could the spreadsheet be improved?

5 minutes



TheTidy Data Principles

1.Every variable must have a separate column.
2.Every observation must have a separate row.
3.0nly one data point per cell.

variables

observations

000000

000000

Q
O
O
O
O
O

values

000000

Tidy Data Principles



http://www.jstatsoft.org/v59/i10

Only one data point per cell:

Date collected |Plot Species-Sex |Weight Date collected|Plot |Species |Sex Weight
1/9/78 1/DM-M 40 1/9/78 1|DM M 40
1/9/78 1/|DM-F 36 1/9/78 1|DM F 36
1;21’3;52 ‘ gal; 133 1/9/78 1|DS F 135

' - — 1/20/78 1|DM F 39
1/20/78 2|DM-M 43 1/20/78 2DM M 43
1/20/78 2|DS-F 144 1/20/78 2|DS F 144
3/13/78 2|DM-F 51
3/13/78 2|DM-F 44 gﬁlgﬁg § gﬂ E i;
3/13/78 2|DS-F 146 3/13/78 21DS F 146
Solution:

Add more columns

t% Source: Data carpentry



https://datacarpentry.org/spreadsheet-ecology-lesson/

Avoid comments and units in the cells

18072013 3M 400 13112013 11 F 126
E'E;SEE : E ;SQ 13112013 17 M 132 (scale not calibrated)
—— g 13112013 14 F 113 {scale not callibtrated)
18.07.2013 4 F 469 13112013 11F 122
16.07.2013 M 360 13112013 4 F 107
Solution: Solution:
Add units to the column title orinto a Add the information to a separate column
separate column.
i Alternative: Add metadata in the README

(CMoM



https://datacarpentry.org/spreadsheet-ecology-lesson/

No formating

Plot: 2 | .
Date collect{ Species  [Sex [Weight | Date collect{ Species  |Sex [Weight |Calibrated
1/BI14|NA 1/8/14NA
17814 | DM M 44 1/8/14 [DM M 44y
jligijlg gt" M 38 1/8/14 | DM M 38|Y
1/8/14[PE M 22 1/8/14 0L
TR T S5 1/8/14 |PE M 22|y
TR N a8 1/8/14 [DM M 38|y
1/8/14|DM M a3 1/8/14|DM M 4B[Y :
1784 DM F 35 1/8/14| DM M 43[Y Species: DO
1/8/14 DM M 43| — 1/68/14 | DM F 35|Y :
£ x 1B14|1DM 1M EXIN Date-GeHeetPlet—Sex Weight
1/8/14|PF F 7 1/8/14 [DM F aT|Y
ooy o | e A 4 19.08.2013 8F 52
jligﬂg g"sr - = /814 |DM M 45|y
/84| OX 1/8/14 10T 17.10.2013 3F 33
18114 | DS M 157 |N R —— o

211814 |NA M 218 /814 10X

2184 |PF F 7 21814 [NA M 218 (N

2/18/14 DM M 52 2/18/14 |PF F 7Y

2/18/14 DM M 52|Y D ”
measurement device not calibrated O n Ot merge Ce S
Solution:

Add the information into a new column.

Source: Data carpentry

(CMoM



https://datacarpentry.org/spreadsheet-ecology-lesson/

Avoid adding multiple tabs and tables

2013 Field Season

Each spreadsheet should

Species: DM | Species: DO Species: DS

Date Collect Plot  Sex Weight Date Collect Plot Sex Weight] Date Collec Plot Sex Weight H

16072013  2F 19082013 8 F 52 12112013 9F 17 Only contain one table

16.07.2013 7M  33g 17102013 3 F 33 12112013 1 F 121 .

16.07.2013 3 M 17102013 3 F 50 12112013 20 M 115 Wlth data

16.07.2013 1M 17102013 17 F 48 12112013 9 F 120 *

18.07.2013 3M  40g 17102013 17 F 31 13112013 17 F 118

18.07.2013 7M  48g 18102013 8 F 41 13112013 11 F 126

18.07.2013 4F 299 12112013 1F 44 13112013 17 M 132 (scale not calibrated)

18.07.2013 4F 469 12112013 1M 48 13112013 14 F 113 (scale not callibtrated)

18.07.2013 7M  36g 14112013 8F 39 13112013 11 F 122 .

18.07.2013 7F 359 10122013 9 F 40 13112013 4 F 107 SOI ution:

18.07.2013 8F 229 10122013 1M 45 13112013 4F 115

18.07.2013 7F 42 11122013 8 F 41 : :

eorooal alE e If possible, combine

18.07.2013 6 F  37g th . t t bl

everytning into one tabie, or
’
2013 [202 | dates | @ store each table as separate
files.

Source: Data carpentry

(CMoM



https://datacarpentry.org/spreadsheet-ecology-lesson/

Column headers

» 2013 Field Season

S - Only one column title
‘ Species: DM _ . .
» |Date Collecti Plot  Sex Weight [ AVO'd Spaces and SpEClal

16072013 2 F
16072013 7 M  33g

16072013 3 M Cha racters
16072013 1M

18072013 3 M  40g

t% Source: Data carpentry



https://datacarpentry.org/spreadsheet-ecology-lesson/

Column headers

Habitat
HabitatZ
Species X Y Z
E—)
A 0 3 v A 3 i
B : 0 2 B 0 Z




* Avoid special characters:
J\:*.?2<>[]1() &S =L ¢@ 3A 3A

* Avoid using spaces
- instead_use_underscore or CamelCase

Use short and
descriptive * Include units (weight_g)

column titles

Good Name Good Alternative Avoid

Max_temp_C MaxTemp Maximum Temp (°C)
Precipitation_mm Precipitation precmm
Mean_year_growth MeanYearGrowth Mean growth/year
sex sex M/F

weight weight W,

cell_type CellType Cell Type

Observation_01 first_observation 15t Obs



https://datacarpentry.org/spreadsheet-ecology-lesson/

Use consistent date format

Source: Data carpentry

(CMoM

Date collecty Species  |Sex |[Weight
1814 | NA
1/8/14 |DM M 44
1/8/14 |DM M a8
4iRM44 1Ml

18.07.2013
18.07.2013
18.07.2013
18.07.2013

== L
= T M= =

40q
484
299
460
36g

Eal

Plot: 3

Date collecte] Specieg

Sex

Weight

1/8|PF

2/18|OT

24

2/19|OT

23

3/11NA

232

3/11|OT

LN = L O =

22

LYEE] la%s

Recommended: Use the international standard
format YYYY-MM-DD

2R/



https://datacarpentry.org/spreadsheet-ecology-lesson/

SF N REPERD

Scientists rename human genes to stop Microsoft
Excel frum misreading them as dates

Sometimes it’s easier to rewrite genetics than update Excel

Pay attention to
the standard
format in Excel

SUBSCRIBE

There are tens of thousands of genes in the human genome: minuscule twists of DNA and

RMA that combine to express all of the traits and charac ics that make each of us

unique. Each gene iz given a name and alphanume ode, known as a symbol, which

scientists use to coordinate research. But over the past year or o0, som human genes
have been remamed, all beca

2ause Microsoft Excel kept misreading their symbols as dales.




Excel date formats can be problematic

A B C . . .
BDATE  |Number |How it was interpreted Excel display dates in many different
5 Jul-10 40360 1-Jul-10 formats, but stores dates as numbers.
3 Jul-14 41821 1-Jul-14
4 Jul-15 A42186 1-Jul-15
5 Jul-22 44743 1-Jul-22

Alternatives:
* Store dates as a string YYYYMMDD

* Handle dates as several data points (separate columns for year,
month, day)



* Deleting redundant data
» Separate or combine values

Data cleaning - Conversions

« Grammatical errors

nconsistant naming
Date formats

Problematic «NULL» -values



* Duplicates
* Irrelevant observations

Delete redundant
data:

* Incomplete data
* Invalid data

e Conflicting data
Remove 8

unwanted entries

Consider carefully whether an observation
should be removed!




To use sorting and filtering tools, make sure to use
the tabular format in Excel.

Home Insert Page Layout Formulas Data Review View Help ACROBAT Table Design

.
b Cut Calibri o1 AA == E P ab, Wrap Text @ General - ﬁ @ Bad Good Neutral
I Copy ~ I U - Mo A =A== D Sensitivity wE- % 9 0 .00 Conditional [Format as Explanatory ... ,Input—| Linked Ce
YEAR Make Columnl ¥ Format Painter - - - - — = = v = 2 41 =1 Formatting ~ | Table » )
2016 NlSSAN LEAF pboard ] Font ] Alignment El Sensitivity Mumber ] Light
2016 NISSAN LEAF 2 E | e s T T S T S S T e T T
2015 NISSAN LEAF - g = ° = i c .
ment Recove (N YEAR B Make Mcolumnt  Edsize K2 (icw) B cITy (kwh/100 km) K HWY (kwh/100 km) K COMB (kwh/100 km) K1
2014 |NISSAN LEAF v 2| 2016 NISSAN = %] sortAtoz MID-SIZE 80'16.5 20.8 18.4
2013 NISSAN LEAF srecoverec hefolluing e Sve | 3 | 2016 NISSAN 7| MID-SIZE 8017 0.7 "18.6 [
2012 NISSAN LEAF iyou wish to keep. 4| 2015NIssan | Av SetiteA MID-SIZE 20"16.5 bo.8 Mz.a i
2016 MITSUBISHI i-MIEV 5| 2014 NISSAN Sort by Color > MID-SIZE 80'16.5 0.8 "18.4 I
https://universitetetitromsa... X 4 £ £ !
2015 MITSUBISHI i-MIEV Version created last time the., 6 | 2013 NISSAN Sheet View > MID-SIZE 8015.3 2 St |
2014 MITSUBISHI BV suBCOMPACT | T 2OIZNISSAN MID-SIZE 80'19.3 23 21.1
!' ' 8 | 2016 mMiTSuBISI | SUBCOMPACT 29"16.9 D14 8.7 |
2013 MITSUBISHI i-MiEv SUBCOMPACT | g | 015 miTsuBiSi  Filter by Color > | SUBCOMPACT 49"16.9 H1a a7 [
2012 MITSUBISHI i-MiEV SUBCOMPACT | 10| 2014 MITSUBISI  Text Filters 5 'SUBCOMPACT 49"16.9 D14 8.7 |
2016 TESLA MODEL X P90D SUV - STANDARL 11| 2013 MTsuaisi SUBCOMPACT 4916.9 D14 8.7 I
2016 TESLA MODEL S P85D/P90D FULL-SIZE 12| 2012 MITSUBISI Ea' — ff) SUBCOMPACT 49:15.9 :21.4 :18.? :
13| 2016 TESLA [ (Selec SUV - STANDARD 56823.6 23.3 23.5
2016 TESLA MODEL S PS0D (Refresh FULL-SIZE
( ) 14| 2016 TESLA EEEE;ELELCETCR%C Crve cagry | FULLSIZE 56823.4 515 525 i
2005| TESLA MODEL S P85D/P90D FULL-SIZE 15| 2016 TESLA % FORTWO ELECTRIC DRIVE coupe | FULLSIZE 568 22.9 21 221 [
2016 TESLA MODEL 570D FULL-SIZE 16| 2015 TESLA = FULL-SIZE 515'23.4 215 225 i
2016 TESLA MODEL X 90D SUV - STANDARL 17| 2015 TESLA W iMiEV FULL-SIZE 386 20.8 20.6 20.7 f
2016 TESLA MODEL § 850,900 FULL-SIZE 18| 2016 TESLA L ILEAF SUV - STANDARD 38623.2 222 227 '
2016 TESLA MODEL S 90D (Refresh) FULL-SIZE 19 2016 TESLA v MODEL S (40 kWh battery) FULL-SIZE 386 22 9.8 21 I
20| 2016 TESLA ¥ MODEL § (60 kWh battery) FULL-SIZE 386"20.8 9.7 0.3 |
2014/ TESLA MODEL 5 PERFORMANCE FULL-SIZE 21| 2014 Tesia [ MODEL § (70 kWh battery) FULL-SIZE 31023.9 3.2 23.6 '
2013 TESLA MODEL S PERFORMAMNCE FULL-SIZE 2 2013 TESLA [ MQDEL § (85 kWh battery) FULL-SIZE 310239 D12 B16 '
2016 TESLA MODEL 5 (60 kWh battery) FULL-SIZE 23| 2016 TESLA MODEL 3 (?SS-"QD kWhbattery)  lFuLL-size 233222 517 b1 !
2016 TESLA MODEL S (70 kwh battery) FULL-SIZE 24| 2016 TESLA < Ll > FULLSIZE 283"23.8 32 %36 :
S ' 25| 2016 TESLA FULL-SIZE 28323.8 D32 P36 I
26| 2015 TESLA Cancel | |FULL-SIZE 283222 D17 D19 |
27| 2015 TESLA FULL-SIZE 28323.8 532 3.6 i
28| 2015 TESLA MODEL S (85/90 kWh battery) FULL-SIZE 28323.8 532 H3.6 |
29| 2015 TESLA MODEL § 70D FULL-SIZE 28020.8 0.6 0.7 [
F F F L}
Data source: Henderson and Velleman (1981), ¥ ZnE e MODELS&"Di %Eb AULLSRE 250122 1Bk 2 |
o . ; ) ) . . 31| 2014 TESLA MODEL S (85 kWh batt FULL-SIZE 27023.8 23.2 23.6
Building multiple regression models interactively. Biometrics, 37, 391-411. { attery) v r v )
32| 2013 TESLA MODEL S (40 kWh battery) FULL-SIZE 27022.4 21.9 22.2




Use sorting to identify deviating and missing

values F

* Deviating values will sort to the o
top or bottom. =

w
&
=
=

) m mmEmmmEEEETEDR®E®E®E®ED®E®

* Work through the spreadsheet g
by sortmg. for c?ach cglumn and 'ErL
check for invalid entries.

183.4
13.6
184
183.4
21.1
211
18.7

1% Share

H
16. £| SonAteZ 18.4
17 18.6
Z) sotZtoA
16. 15.4
16. Sort by Color > l18.4
19, Sheet View > 211
19. 211
16. 13.7
16. 18.7
16. Text Filters > 18.7
16. 18.7
16, = P sz
23, (Select All) ~ 235
23. EE 225
719,
22. 22.1
23. 22.5
20. 20.7
23. 22.7
22 21
20. v 203
23. 23.6
23. Cancel 23.6
22/ 21.9
23.8 23.2 23.6
) AutoSum f
=B W | O | [y
Fill ~
Insert Delete Format nd & Analyze
~ ~ ~ & Clear ~ I slect ~ Data
Cells Editi 2] Sort Smallest to Largest
El Sort Largest to Smallest
Custom Sort [ C S
| Choose more options, such as
" sorting by multiple columns or ? Filter
rows, and case-sensitive sorts. \7( Clear
1.9 ? Reapply
1.9 U203 2020 2.1
2.2 02.06.2021 2.4
2.2 02.06.2021 2.4
1.9 02.04.2021 2.1

nE

Send 1
MindMar

wdMar



Use conditional formatting to highlight
deviations and irregularities

; Home

Calibri

2016 MNISSAN
2016 NISSAN
2015 NISSAN
2014 MIS5AN
2013 MNISSAN
2012 MISS5AN
2016 MITSUBISHI
2015 MITSUBISHI
2014 MITSUBISHI
2013 MITSUBISHI
2012 MITSUBISHI
2016 TESLA

2016 TESLA

2016 TESLA

aM1E TCCI A

Insert

Page Layout

Formulas

=
h{
1]
I1]
i [l

M=

Fe || CITY (kwh/100 km)

i-MIEV
i-MIEV
i-MIEV
i-MiIEV
i-MIEV
MODEL X P30D

D

MID-5IZE
MID-5IZE
MID-51ZE
MID-5IZE
MID-5IZE
MID-5IZE
SUBCOMPACT
SUBCOMPACT
SUBCOMPACT
SUBCOMPACT
SUBCOMPACT

SUV - 5STANDARD

MODEL 5 P85D/ Pt FULL-SIZE
MODEL S PS0D (R FULL-SIZE

RAANCI © NEEN/RCCINT CI7C

Data

Review

Wiew

EE; Wrap Text

Help

I

ACROBAT

R

Sensitivity

w

Sensitivity

0mmmm@mMomMDWMoOoO @™ M mMm@mommMDmimM

Table Design

General

E~ % 9

Mumber

H

Query
! ! = T Autos
11 & E
Bz B | X -
N -4 = Fill ~
e0 .00 Conditional [Formatas Cell Insert Delete Format
= Formatting = Table~ Styles~ = v v 4/ Clear-
=

E Highlight Cells Rules

16.5 20.8

Data B
17 20.7 ] pota gars
16.5 20.8
16.5 20.8 ﬁ Color Scales
19.3 23

=1

19.3 23 = Icon Sets
16.9 21.4
159 21.4 Bl New Rule...
16.9 21.4
16.9 71.4 ﬂi}n Clear Rules
16.9 21.4 [H Manage Rules...
23.6 23.3
23.4 21.5
229 21
a7 A a1 =

E’N:l
Top/Bottom Rules

2£3.5
22.5
22.1

7R

g Greater Than...

Less Than...

@ Between...
ﬁzlzﬂl Equal To...

EE Text that Contains...

% A Date Occurring...
@ Duplicate Values...

More Rules...
2.6

a R



File Home Insert Page Layout
[able Marme: Sur‘nmarizewith PivotTable
cars E Remove Duplicates
& Resize Table f'_% Convert to Range

Properties Tools
A2 & B | 2016

Removing duplicates

Formulas Data Review

— i Properties
T 1.1

=y | = LT s

Insert Export Refresh .

Slicer . » S5 Unlink

External Table Data

Wiew

Help ACROBAT

+| Header Row
Total Row

~| Banded Rows

Table Design

First Column
Last Colurmn

Banded Columns

Table Style Options

\

b e B L B B R B

3 = (LA e =

2016 NISSAN LEAF MID-5IZE 80 Al B
2016 NISSAN LEAF AID_QI7E : B
2015 NISSAN LEAF| Remove Duplicates 7 B
2014 NISSAN LEAF To delete duplicate values, select one or more columns that contain duplicates. B
2013 NISSAN LEA B
2012 NISSAN LEAR | = Select Al { | = Unselect Al SRR R el B
2016 MITSUBISHI i-Mi B
2015 MITSUBISHI i-MIE | Columns B
2014 MITSUBISHI i-Mai YEAR B
2013 MITSUBISHI i-Mig | Make B
2012 MITSUBISHI i-Mi Model3 B
Size
2016 TESLA nMOoD B
2016 TESLA MO (e B
[] Unnamed: 5
2016 TESLA nMOD B
2015 TESLA MO oK Cancel B
2016 TESLA MODELCS 70Dy [FOLL-SIZE | B

Before removing duplicates:
Filter for unique values to
confirm that you will get the
result you expect.

-> Sort and filtrer —=> Advanced
—> Unique records only



Problematic null values

Table 1. Commonly used null values, limitations, compatibility with common software and a recommendation
regarding whether or not it s a good option. Null values are indicated as compatible with specific software if they
work consistently and correctly with that software. For example, the null value "NULL" works comrectly for certain

applications in R, but does not work in others, so it is not presented in the table as R compatible.

Null

Dale collect{Species  |Sex [Weight |Calibrated

B4 | MA
1/8/14 DM M 44 Y
17814 | DM M 38|Y
1/8/14 0L
1814 |PE M 22[Y
1/8/14 | DM M 38Y
1/8/14 DM M 48 (Y
1/8/14 )| DM M 43[Y
1/8/14 DM F 35(Y
1/8/14 DM M 43[Y
1/8/14 DM F 3Ty
1814 |PF F 7Y
1/8/14 | DM M 45(Y
1/B1410T
1/814)|1DS M 157 [N
1814 | 0X

21814 [NA M 218 |N

21814 [PF F 7Y

21814 [DM M B2|Y

(CMoM

Problems Compatibility Recommendation
values =
0 Indistinguishable from a true zero Never use
Blank  Hard to distinguish values that are missing from those overlocked R, Python, SQL Best option
on entry. Hard to distingumish blanks from spaces, which behave
differently.
=009, Mot recogmzed as null by many programs without user mput. Can Avoid
099 be inadvertently entered into calculations,

NA,na Can also be an abbreviation (e.g.., North America), can cause prob-
lems with data type (turn a mumerical column into a text column).
NA 15 more commonly recognized than na.

NIA An alternate form of NA, but often not compatible with software
NWULL Can cause problems with data type

None Uncommon. Can cause problems with data type

No data Uncommon. Can cause problems with data type, contains a space
Missing Uncommon. Can cause problems with data type

-+, Uncommon. Can cause problems with data type

SQL

Python

Good option

Avoid
Good option
Avoid
Avoid
Avoid

Avond

Use consistent notation for null-values and document this in the README file!

(White et al., 2013)



https://peerj.com/preprints/7/

Page Layout Formulas Data

P ) . 5]
j Existing Connections Properties E Reapply B

Refresh Z»L Text to Lo o 3

All ~ & Advanced | Columns c®© Data Validation ~ [ Manage Dati
Data Queries & Connections Sort & Filter Data Tools

View Help ACROBAT Table Design Ouery

j Recent Sources ’TL, [ Queries & Connections l o/ ?Clear = =i
z Ll =

EE' Consalidate

MITSUBISHI i-MIiEV

NI =17 L Convert Text to Columns Wizard - Step 2 of 3 7 -'0'8
NISSAN LEAF | 0.7
MISSAN LEAF |M This screen lets you set the delimiters your data contains. You can see how your text is affected g, 8
in the preview below. »
NISSAN LEAF [ 0.8
NISSAN LEAE M Delimiters '3
NISSAN LEAF p| [JTab 5
MITSUBISHI i-MiEV 51l [ semicolon Treat consecutive delimiters as one '1 a
MITSUBISHI i-MiEV sy f‘"""‘a Text qualifier: |° v 1.4
MITSUBISHI i-MiEV gl | = =Pace 14
|:| Other: 3

1.4

Drata preview

Separate or e :

TESLA MODEL $ P85D/P30D FU :1.5
O p TESLA MODEL S P30D (Refresh) FU "

TESLA MODEL S P85D/P30D Fy [fodel " hs

r) ISSAN AF [
TESLA MODEL $ 70D FU hrssaw fzarw 0.6
TESLA MODEL X 50D s [ISSRN LELF 12.2

L) L] ISSAN AF L I
TESLA MODEL § 850/90D Fu 9.8
p | ‘ X I I I O TESLA MODEL $ 30D (Refresh) FU 5.7
TESLA MODEL S PERFORMANCE FU Cancel P —- &

TESLA MODEL S PERFORMANCE Fl 2.2

several columns (L i = S 27

2016 NISSAMN LEAF MID-SIZE
2016 MNISSAM LEAF MID-SIZE
2015 NISSAN LEAF MID-5IZE
2014 MNISSAN LEAF MID-SIZE
2013 NISSAN LEAF MID-SIZE
q 2012 MNISSAM LEAF MID-SIZE
2016 MITSUBISHI i-MiEV SUBCOMPACT
2015 MITSUBISHI i-MIEV SUBCOMPACT
2014 MITSUBISHI i-MiEV SUBCOMPACT
2013 MITSUBISHI i-MIEY SUBCOMPACT

2012 MITSUBISHI i-MiEV SUBCOMPACT




* Grammatical errors
* Inconsistent use of upper and lower case

* Inconsistent titles for columns. Use
standardised names across datasets.

Fix grammatica| * Check for overlapping categories of
d variables or values. Perhaps they can be
€rrors an combined.

Inconsistancies

1. Perform tasks that do not require column editing first
(spell check or «Find and replace»)

2. Tasks that require column editing.




Steps to change a column:

1. Add a new column (B) next to the original column (A)

2. Add a formula which transforms the data of column (A)
to the new column (B).

3. Copy the new column (B), and paste it, as values, into
the new column (B) — this removes the formula

4. Remove the original column (A), and column (B) vil be
converted to (A).



Use formulas to change text

Insert

A
il

Recently Financial Logical

Used ~

PS0D
Refresh)
PS0D

Page Layout

Fun

I

-

ctio

Ca

'
MIS5)
MNI554
NI5S4
MIS5)
NI5S4
NI5S4
MITS

MITS

MITS

MITS

MITS

TESLE
TESLY
TESLE
TESLY
TESLY
TESLE

| [ ] g & Define Name ~

Jate & Lookup & Math & Mare Name
-~ Reference
FIXED =
LEFT
LEM E
LET h
MID-SIZE
LOWER
MID-SIZE
MID
LOWER(text)
MUMBERVALUE | 5 pyerts all letters in a text string to
PROPER lowercase,
REPLACE (@) Tell me more
SUBCOMPACT
REPT
SUBCOMPACT
RIGHT SUBCOMPACT
SEARCH SUBCOMPACT
SUV - STANDARD
SUBSTITUTE FULL-SIZE
T FULL-SIZE
) FULL-SIZE
TEXT
FULL-SIZE
TEXTICQIN SUV - STANDARD

Review View Help

Trig ~  Functions ~ Manager Ej_d Create from Selection

El:_._-, Trace Prec
"_“E| Trace Dep
I?‘_; Remove A

Lower — Changes all letters to lower case
Upper — Changes all letters to upper case
TRIM — Removes redundant spaces (leading
and trailing)

REPLACE - replaces part of a text string,
based on the number of characters you
specify, with a different text string
SUBSTITUTE - substitutes new_text for
old_text in a text string



Data validation tools help you avoid entering
Wrong ValueS Data Validation

Settings Input Message  Error Alert

Autosave I (1) B (G i survey_data_spreadsheet_messy.xlsx - Compatibility Mode — Saved

Home Insert Draw Pagelayout Formulas Data Review View Automate O Tellme

Validation criteria

@ B BEme WY ST, GE69 B OS- Be 0B @848 e
Get ?;:rﬁmr JFrom | Reftesh Z| Sort Filter i Jextto Fiash-in DEZTC";L yuData  Consolicate K‘:-:T;s:'s Group Ungroup Subtotal = je pe—r Allow:
8 _ Fe ‘ _ ‘ ‘ - S Whale number al Ignore blank
Data:
2013 Field Season
between
— ; : : Minimum:
\d 1 1.
o
| Maximum:
ﬁ | S :
|Species: DS
-|Date Collecte Plot  Sex  Weight
A 12M1/2013 8F 117 { Alert
12M11/2013 1F 121 {
| | | Clear All C |
12/11/2013 20 M 115 | This value doesn't match the data | sl S m
12/11/2013 9F 120 | validation restrictions defined for this | '
13M11/2013 17 F 118 { cell. | : ' : ’ ' ' ’ : : ’ '
13M11/2013 11 F 126 {
13112013 17 M 132 (scale not calibrated) { Cancel Ret
13112013 14 F 113 (scale not callibtrated) { ry
13M11/2013 11 F 122 !
13M11/2013 4 F 107 [ | [ | !
13112013 4 F 1156

x I

Source: DataCarpentry



https://datacarpentry.org/spreadsheet-ecology-lesson/04-quality-control/index.html

* Remove formatting
Prepare the

data for sharin
: * Export the spreadsheets to open

and persistant file formats

and archiving




Remove all formatting

- Also conditional formatting

& 5h A B c D E F G
| . M S AutoSum ~ A . 1 |[YEAR  Make Model3 Size (kW)  CITY (kWh/100 km) HWY (KWh/100 km)
@ EI?? @ :ZE: :I:IK H:H ? 2 | 2016 NISSAN LEAF MID-SIZE 80 16.5 20.8
4 ! = Fill £ ) 3| 2016 NISSAN LEAF MID-SIZE 8017 20.7
Conditional Formatas Cell Insert Delete Format Sort & Find & Analyze 4| 2015 NISSAN LEAF MID-SIZE 80/16.5 208
Formatting ~ Table~ Styles~ - w v Filter ~ Select ~ Data I 31 2014/NISSAN LEAF MID-51Z€ 50/16.5 20-8
6 | 2013 NISSAN LEAF MID-SIZE 80 19.3 23
St}rles Cells & I::legr ﬁl,_” nal}rsis F 7 | 2012 NISSAN LEAF MID-SIZE B0 19.3 23
8 | 2016 MITSUBISHI i-MiEV SUBCOMPACT 49 16.9 214
Clear Formats ",'«.Z-V Clear Formats 9 | 2015 MITSUBISHI i-MiEV SUBCOMPACT 49 16.9 214
10| 2014 MITSUBISHI i-MiEV SUBCOMPACT 49 16.9 214
Clear only the formatting that is Clear Contents 11| 2013 MITSUBISHI i-MiEV SUBCOMPACT 49 16.9 214
| applied to the selected cells. = 12| 2012 MITSUBISHI i-MIEV SUBCOMPACT 49 16.9 214
13| 2016 TESLA MODEL X P30D SUV - STANDARD 568 23.6 23.3
(kwh/100 km) n Clear Comments and Notes 14| 2016 TESLA MODEL S P85D/PI0D FULL-SIZE 568 23.4 215
15| 2016 TESLA MODEL $ P90D (Refresh FULL-SIZE 568 22.9 21
g 184 1.3 Clear Hyperlinks L— 16: 2015 TESLA MODEL S PSSD}P‘BOD } FULL-SIZE 515 23.4 21.5
7 18.6 1.9 L 17| 2016 TESLA MODEL § 70D FULL-SIZE 386 20.8 20.6
a 18.4 1.9 - L 18| 2016 TESLA MODEL X 90D SUV - STANDARD 386 23.2 22.2
19| 2016 TESLA MODEL S 85D/90D FULL-SIZE 386 22 19.8
8 18.4 1.9 ' 02.03.2021 2.1 20| 2016 TESLA MODEL S 90D (Refresh) FULL-SIZE 386 20.8 19.7
71.1 2.9 02.06.2021 2.4 21| 2014 TESLA MODEL S PERFORMANCE FULL-SIZE 310 23.9 23.2
22| 2013 TESLA MODEL S PERFORMANCE FULL-SIZE 310 23.9 23.2
21.1 2.2 02.06.2021 2.4 23| 2016 TESLA MODEL S (60 kWh battery) FULL-SIZE 283 22.2 21.7
a 18.7 1.9 02.04.2021 2.1 24| 2016 TESLA MODEL S (70 kWh battery) FULL-SIZE 283 23.8 23.2
25| 2016 TESLA MODEL S (85/90 kWh battery) FULL-SIZE 283 23.8 23.2
4 18.7 1.9 02.04.2021 2.1 26| 2015 TESLA MODEL S (60 kWh battery) FULL-SIZE 283 22.2 21.7




Export clean data to a text-based format

* Interoperable with most data analysis software programs (I in FAIR data principles)

e CSV files (.csv) — Consider what separator is used in the cell values (comma, semicolon)
* TAB delimited (.txt)

* Export each tab separate.

Save As X
<« v 4 E s Thispc [ save s %
Organize » « < 4 @, ThisPC » v | B Search This PC
~
Shared with Ever  Folders (7) Orgarize = = . o
LI TfEE 30 Objects Desktop Shared with Ever * - fal
~ Folders (7)
J 3D Objects .
[ Desktop £ This PC 3D Objects Desktop
5| Documents B Documents ; Downlozds M 3D Objects '
[ Desktop
; Downloads = p i Documents Downloads
J’! Music $ Music Pictures = Deocuments =
&= Pictures L= & Downloads
. Music Music Pictures
UBprosjekt Videos J" i b
B Videos E &= Pictures L
25 OSDisk () UBprosjekt Videos
~ Devices and drives (1) ) Videos m
=x ndil02 (\\homer .
: ) M. | OSDisk (C) A5 0SDisk (C:)
= ubdisk (\\ad.uit. =1 = - ~ Devices and drives (1)
. " = ndi002 (\\homer
File name: | cleaned_data_fieldwork_Tromsoe_20200407.csv - 0OSDisk (C2)
= = ubdisk M\ad.uit. ¥ I T — 4
ave as type: :C5V (Comma delimited) (*.csv)
File name: | cleaned_data_fieldwork_Tromsoe_20200407.txt w
. Authors:  Moortje Dijkstra Tags: Addatag
Source. Data CarQentry q Save as type: Text (Tab delimited) (*.txt) P
Authors:  Moortje Dijkstra Tags: Addatag Title: Add a title
@ ~ Hide Folders
~ Hide Folders Tools = Cancel



https://datacarpentry.org/spreadsheet-ecology-lesson/

 Establish a workflow suitable for your
studies —and use it consistently!

Establish

routines for * Apply descriptive file names and version

data handling control to keep track of the workflow.

* Document all changes in a README-file.




Select the line representing the data S p rea d S h eets
Right click the line X

Select — Format Data Series Excel, Google Sheets, LibreOffice
Select — Line Style
Check — the box for Smoothed line

Pros:
* Available, easy to use, quick overview of the data

Select the line representing the data
Click again on data point to be edited
Right click datc poin-to be edited Cons:

Select — Format Data Point ° Black box; Iack Of Control
Select — Maiwer Opticns

Select — Butii-in * Difficult to track changes and reproduce the steps

For Type, Szlect - the circle
For Size, Selpe - £

60

Revenue Over Time ($K)
3 y=7.1084x 4 04573 o 1200 1,100

Select — Marker Fill
Select — Solid Fill * .
Select — Color (the paint bucket) + senen

Select — White ’ / w00
Select — Marker Line Color ’ 200
Select — Solid Line [

Select — Color (the paint bucket)

Select — the same color you used for the main line

Select — Marker Line Style .
For Width, increase to 2 pt Solution: Use Excel Macros to record the workflow

1,000

Feb Mar Apr May Jun Jul



https://www.wikihow.com/Use-Macros-in-Excel

Programming languages P R

Python or R

Pros:

* Free, open-source, works across platforms (FAIR-principles:
Accessible and Interoperable)

* Full control of data processing

TO O | S fO r d ata * Easy to track changes

* Reproducible!

C | ea n | n g * Help online (e.g. Stack Overflow, RStudio community, Python
community) ¢ )
i .y .
* High quality visualizations e e et o

Cons:
* Need to learn the language

20000 30000 $0000 0000
Source:R-graph-gallery s con



https://stackoverflow.com/
https://community.rstudio.com/
https://www.python.org/community/
https://www.python.org/community/
https://www.datacareer.ch/blog/top-r-data-visualization-libraries-for-data-science/
https://www.r-graph-gallery.com/320-the-basis-of-bubble-plot.html

Datacleaning with OpenRefine

Overview of large datasets

Easy to identify and fix errors and
irregularities.

Easy to combine data from different
sources.

OpenRefine does not change the
original file.

All actions are reversible

All actions are tracked, and the
documentation can be published
alongside the data.

The workflow can be saved and
applied to new datasets.

¥ OpenRefine Irish Craft Beers

Facet / Filter Undo /Redo /o

Refresh Reset All Remove All

type change

152 choices Sort by: name count Cluster

Altbeir

Altbier

Amber Ale

Amber Lager

Amercian India Pale Ale
American Amber Ale

1372 records

Show as: rows records Show:

nName <~ MfGDescShort ~ ontolog

Our Rye IPA is a Ale-British (
speciality hybrid Ale Styles-H
Altbeir
Apply Cancel

Our Golden Harvest Ale-British
Pale Ale, brewed Ale Styles-(

i Pl

Source:DIGITALNOMAD



http://digitalnomad.ie/simple-openrefine-tutorial/

Recommendation for self-study

How to clean your data and apply a quality control (Data Carpentry lessons)

Data Organization in Spreadsheets for Ecologists

Data Cleaning with OpenRefine for Ecologists

Data Organization in Spreadsheets for Social Scientists
OpenRefine for Social Science Data



https://datacarpentry.org/spreadsheet-ecology-lesson/
https://datacarpentry.org/OpenRefine-ecology-lesson/
https://datacarpentry.org/spreadsheets-socialsci/index.html
https://datacarpentry.org/openrefine-socialsci/

Upcoming webinars on Research Data Management

Courses at UiT are open
to anyone. For more info
and registration, click
here

https://en.uit.no/research/research-dataportal

Updated: 12.11.2021, updated by: Ma|da Sojtaric

Hveordan strukturere og dokumentere forskningsdata
25, SEPTEMBER 2023

Data Management and Spreadsheet Organization
25. SEPTEMBER 2023

Lagring_av forskningsdata
25, SEPTEMBER 2023

Hvordan arkivere forskningsdata

26. SEPTEMBER 2023

Hverdan arkivere data i DataverseNO
26. SEPTEMBER 2023

Forskningsdata: Rettigheter og lisenser

28 SEPTEMBER 2023

Hvordan skrive en datahdndteringsplan
28, SEPTEMBER 2023

Handtering_av data som trenger beskyttelse
20, SEPTEMBER 2023

FAIR Data Visualisation
17. DCTOBER 2023

Research data portal

'_)" Lot B o .|I JJ".." " 'IJ‘J
RESCAlGHGdia POrtd
Home Top Research EU Research Research Career
Research at UIT § Research data portal | Events
Events

Qpen sclence

Innovation

Research ethics

UIT Talent

=


https://site.uit.no/rdmtraining/course-info/?lang=en

Upcoming webinars on Research Data Management

e

Courses at UiT are open

to anyone. For more info FAIR Data Visualisation @ UiT
and registration, click October 17-23, 2023
here

Realise the potential of your research data.
This 4-day workshop includes lectures on FAIR data;
principles of data visualisation; charts & attributes;
oral presentation skills; & an introduction to
Python and Jupyter notebooks. Participants
will construct and present visualisations of
their own research data.

Register on Tavla or contact:
Katie Smart The University Library (UB)

kathleen.a.smart@uit.no
Radovan Bast Research Software Engineering (IT)
radovan.bast@uit.no

Research data @ UiT


https://site.uit.no/rdmtraining/course-info/?lang=en

UiT Data Stewards Network (DSN)

Collaboratively building a culture of best practices for research data management

What is a Data Steward ?

Custodian of data within research or lab groups, or at the
institute-level.

Ensures data is collected and managed according to
best practises.

Can include managing physical samples, archives,
collections.




UiT Data Stewards Network (DSN)

Collaboratively building a culture of best practices for research data management

* Create an active community for networking and professional development

* Collaboration and knowledge sharing across disciplines

* Support researchers and research administrators

* Promote the FAIR principles and research data reuse

* Ensure ethical and responsible management of qualitative and sensitive data
* Engage faculties and research administration for consolidated support

* Provide resources and incentives promoting diligence in research data management

Activities: two meetings per semester with topics to be announced on Tavla

Communication platform: Teams channel UiT Data Stewards Network

Contact: researchdata@uit.no



mailto:researchdata@uit.no?subject=Data%20Stewards%20Network

Information and help

1'@:. Research Data Management at UiT

% Email: researchdata@hjelp.uit.no



https://uit.no/forskning/forskningsdata
mailto:researchdata@hjelp.uit.no
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