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EXECUTIVE SUMMARY

Data cleaning is needed to rectify typo errors and other types of errors, and to standardise data entries
such as the style of collector’'s name, collection date format, localities, and geographical coordinates
in Microsoft Excel, for example, before exporting the database into Microsoft Access. This manual
describes the data cleaning process for biodiversity specimen data using Microsoft Excel. Users are
advised to keep the original copy of the data, work on a duplicated file and stop adding new entry until
the database is exported into Microsoft Access successfully. This manual serves as a guide, and it is
not a standard method that needs to be followed strictly. Users have the flexibility to decide which
data cleaning methods that they are familiar with and confident to use to avoid from introducing
mistakes into the database. In this manual, Forest Research Institute Malaysia’s (FRIM) database of

butterflies’ collection is used to demonstrate the data cleaning process.
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CHAPTER 1
CLEANING UP DATA ENTRY IN ALL FIELDS

The goal of cleaning up data entries in all fields is to standardise all information and to correct typo
errors on the recorded information before exporting it into Microsoft Access. Before the data cleaning
process begins, it is important to identify fields that require a simple cleaning process or a slightly
complicated process. This process can be achieved by using the “Insert Table” tab or “Filter” in the
Data tab. The latter method is quite straightforward, and therefore, this manual will demonstrate using

the “Insert Table” method.

1.1 IDENTIFY FIELD

1. Highlight data from the headers to the last row of your data.
2. Once the selected table has been highlighted, go to tab “Insert” (Step 1) and click on “Table”
(Step 2) (Refer to Figure 1.1).

Home Insert STEP1 |t Formulas Data Review View Developer Q Tell me

v m'b'%@‘%v _}_v B et Add-ins

Table ‘@ from Pictures Shapes Icons 3D SmartArt Screenshot (qj My Add-ins v Visio
. acture Models = Visuali

D6 % fx 1-6F1

Figure 1.1 Microsoft Excel ribbon

3. Click on “My table has headers” (Step 3) and then click “OK” (Step 4) (Refer to Figure 1.2).

File Home Insert Pagelayout Formulas Data Review View  Help U Comments 3 Share
B B ® |sww 3| B 3980 0 b5 [ 3 |[4]] [0
llustrations A S : Tt Symbols
v B il v v
Tables Add-ins Chart Tour Sparkfines Filtes Link Comments A
Al £

Create Table ?

Wihece is the data for your table?
SASTSAZS 7500

Figure 1.2 Creating dropdown menus in a table



4. The dropdown menus appear in the headers, as captured in Figure 1.3.

AU7498 - ke
AH A A AK AL AM AN AD AP AQ
8 - v - v
Maw iPrned (Good Malsysa  [Perak Tapsh, Lats No
Keyrg
2
Mas Pned Modaeae Malsysa  [Porak No Arcund Su Win's house (L
|clariicaton)
3
Maio Prned Modeeatn Malaysa  [Porak No IAround Su Win's house (L
|clariicaion)
4
Male Proed Moderse Malysa [Pecak | Chendenang, Lala No
Keyrg
5
Make Pred (Good Malaysa [Selangor | Guung Nuang No
Rocreatonal
Forest, trads
foward Loko
6 Waterfall
Mae Prned Good Malaysa  [Selangor | Sungai Bomarm, No
brad oo Toratak
7 Resctt
Fomako Proed l'ﬁm-m Matiysa

Figure 1.3 Dropdown menus created using the highlighted data

1.2 SIMPLE CLEANING PROCESS

Fields that require a simple cleaning process can be those fields that contain repetitive data, for
example, Country, State, Sex, Taxonomy Order, Family, and others. In this manual, we will use

“Country” and “State” fields to demonstrate the simple cleaning process.

1. Click on the dropdown menu in the “Country” field (Step 1) (Refer to Figure 1.4).

AU7498 - S v

AN A L

1 l -
Mas Penad No
: |
Vi [Prnsd No {Around S War's hosse (L
‘ {dlaribcaton))
3
Maio [Prood No {Around Sa Wa's house (L
4 ‘
\a [Penad No
: |
Main [Prned No
6 - —e- S—
Mo (Pened No
, |
[Femais [Prnad

Figure 1.4 Selection of the “Country” field




2.

(Refer to Figure 1.5).

In this example, there is only one country (Malaysia) in the data, the others are (Blanks)

AH Al A AK Al AM AN AO AP AQ
1 1 1
21 sortAtoz
Z| sortztoA |
q S v = = &
Male Pinned Sort by Color > 1 |Perak Tapah, Lala No
: Kinjang
2
Male Pinned i [Perak No [Around Su Win's housa (L
\larification)
3
Mala Pinned 1 [Porak No [Around Su Win's housa (1
Text Filters > (carificabon)
4
Malo Pinned Search S\ |Perak | Chenderiang, Lata No
5 4] (Select Al injang
Male Pinned 7| Malaysia 1 [Selangor | Gunung Nuang No
[vI (Blanks) Recreational
Forest, frals
foward Lolo
6 Walerfall
Male Pinned I [Selangor | Sungai Bemam, No
trai ater Teratak
7 Resort
Fomalo Pinned h
8
FRIM-Rhopalocera | Column Description | Sheet1 ® Cancel « [ [»]
M Rhopaocera L

3.

Figure 1.5 Data keyed in in the “Country” field

If the (Blanks) should be filled in as (Malaysia), you can first untick (Malaysia), then fill in the

blank cells with (Malaysia). This can be done by Copy and Paste (Malaysia) into the blank

cells. After that, it is recommended to double-check by clicking on the dropdown menu in

the “Country” field again (Refer to Figure 1.6).

Entomology Reference Collection Rhopalo

901 - To show v

Chooi Khim Phon

File  Home Inset  Pagelayout Formulas Data Review View Help  Table Design U Comments & Share
. g
F‘E [hfrom Texscsv [ Recent Sources L*t; [ Queries & Connections e Al 2 Clear EB & 8 -3 7 | [e8
~ @ Z3 |A G 1 Bead
B From Web P Existing Connections e = I : 2 ” 2 3 f
Get ® L Refresh Stocks Cumencies | | z| Sort | Filter 2 Rospply Text to F 5 What-If Forecast = Outline
Data ~ EE] From Tablo/Range All v AV Y@ Advanced ~ Columns €9 ¥ BB Anolysis > Sheet v
Get & Transform Data Queries & Connections Data Types Sort & Filter Data Tools Focecast
AE9082 - fi
a8 AC AD AE AF AG A a
T 1
) 7l sotAtoz X
i
9072 Z] sonzton
1
9073 Sort by Color >
1
9074
1
9075 SZ Clear Filter From "Country”
1
076
¥ Text Filters >3
9077
eordh oi
9078
o i .
9079 ~!Malaysia
1
5080
1
5081
i
9062
i
9083
1
9084
FRIM-Rhopalocera | Colt [I] Cncel | B O ‘ ’
Select destination and press ENTER or choose Paste ﬁ m ] [

Figure 1.6 Blank cells are filled up with (Malaysia)




4. Another example using the “State” field is shown below. Click on the dropdown menu in the

“State” field (Step 1) (Refer to Figure 1.7).

AU7498 S v
AN A ] ol
- \ae = Pened > Good
2 Masm Prosd Modecatn {Around Su Win's house (L
charficaon)
2 Maio Peood Madecato {Around Su Win's house (L
clanfication)
& Maa Penad Modarstn
2 Maw Prned Good
U -
e Good
% Temai Fm«.
Figure 1.7 Selection of the “State” field
5. Inthis example, the “State” field is filled with states that have different spellings. For
example, (Johore) and (Johor) (Refer to Figure 1.8).
AH A A AX Al " A AN AQ
;l SortAtoZ
3 - - il SortZto A
l ‘Mals " |Prned {Good Sort by Color > | Tapsh, Lata
2 Kejang
Make Prned Moderat |Around Su Wir's house (L
|dardcaton)
3 Malo Prned Moderal |Around Su Win's house (L
Text Filters > (daricaton)
Wak Prred Moderal > O 7| Chendanang, Lata
s ¥ (Select All) A o
Mk Preed Lo ! Johot x| Nuang
< Johore Recresbonal
vou I_ Foroat, vy
fowaed Loko
6 7 Kelantan ‘Wokerisd
Make Preed Good < Kuala Lumpur x| Bamam,
~ Negeri Sembilan rad ator Terakak
5 Fomak Pered lﬁa <ipanang =
“Penang v
: FRIM-Rhopalocera = Column Description = Sheet1 o) E 7o
s -

Figure 1.8 The available data in the “State” field




Go to “Find and Select” (Step 2) on “Home” Tab. Click on “Replace” (Step 3) (Refer to Figure
1.9).

1
mE m Il A
B E e g O [@
I Insert  Delete Format Sort& Find & Analyse
& Clear v Filter  Select Data
& Share | CJcCom
P ®

Sort & -
Filter L Find...

STEP 3

S = > Goto.. F
T Go to Special... e

Figure 1.9. Microsoft Excel ribbon

Find what: type in wrong spelling/wrong style (e.g., “Johore”) (Step 4) (Refer to Figure 1.10).
Replace with by correcting the spelling/correct style (e.g., “Johor”) (Step 5). Then click
“Replace ALl” (Step 6).

® 0 Find & Replace
N Replace |
% Find what: | Johore v
Replace with: _ STEP 5 Iv
Options
mh Replace Al Find Al Close

Figure 1.10. Replacing the term “Johore” with “Johor”



8. Check the results again by clicking on the dropdown menu (Refer to Figure 1.11).

Entomology Reference C

Chooi Khim Phon

File Home Insert Page Layout Formulas Data  Review View Help Table Design I Comments ¢ Share ~
[Rfrom Text/csV [ Recent Sources Queries & Connect ) =0 4 8= —|
% E [T Queries & Connections i 81 ‘ g B B3 | (%
[B From web [P Existing Connections w7 v ; B =3 f o=t
Get Refresh — Stocks Cumendies 'z | Z| Sort | Filter Textto _, What-If Forecast = Outline
Data v EE From Toble/Range Al [ & Y Advanced  Columns € ¥ BB | Anolysis v Sheet ¥:
Get & Transform Data Queries & Connections Data Types Sort & Filter Data Tools Forecast
AE41 fe | Johor
4 A8 AC AD AE AF AG a A
) TR L S CoRucace e e Locume o ! T2 TN iy I L - o oy |
1 = 21 sotAtez = z k. =
Preed \Good Park Brd No
il sotzoa Sanchaary, 7.0km
1 | (ot Trar)
Prred (Good Sort by Color > Park Bd No [Beed fom larva on Ansilochia Zoveolata
Sanchaary, 7.0 km |Adul emenged on 16 x 2009
" | (ot Trar)
Proed Modeeat Sahom No
12
Prned Moderal Langkawi bsiand, No.
Teksk Dats, Doty
3 Text Filters > | GofCouse
Prred Good x | FRM Pergola Yes IAdult emerged on 16.x 2015, a8 35 am
14 Search __| mear D4 buideg
Prred g FRIM, Pergola. Yes [Pupa collecied on 23w 2014
15 oelect ATY B ¥ |Aduk emerged on 10w 2014
Proed ¥ Johor x | FRM, Pergola Yes IAdul emerged on 30 v 2014
¥ Kedsh [ near Insectary or
i Di bukdng
Preed Moderat Langkaw bsland,
7 ¥ Kuala Lumpur w2 o
Prned Moderal ¥ Negeri Sembilan Sahom No
18 # Pahang .
Proed Good 7 Penang x | FRM, Pergola Yes. [Pupa collecied on 23w 2014
19 i Pecak o | fea bsectary |Adult emerged on §va 2014
Preed [Good = ¥ | FRM, Pergols Yes [Pupa collected on 23w 2014
20 e nsectary [Aduk emeeged on 5 va 2014
FRIM-Rhopalocera | Column De: E Gt | ® ‘ »
- S e

Figure 1.11 The term “Johore” has been replaced with “Johor”

1.3 SLIGHTLY COMPLICATED PROCESS

The fields that need a slightly more complicated process can be those fields that have many
different data that are likely to have typo errors or unstandardised style, for example, locality,
collector name, date, and others. We demonstrate this slightly complicated process using the
“Collector” field as below.

1. Copy and paste the “Collector” into a new column and paste it as values. Rename the field

with a new name, in this case, “Collector_Temp” (Refer to Figure 1.12).

88 8c 8l - |

27 i 2015 C.K. Phon S. Amni C.K. Phen C.K. Phon
26 March 2020
6
2l i 2015 C.N. Nafaruding S. Amni C.-K. Phon C.N. Nafaruding
26 March 2020
7

Figure 1.12 The original and new columns



2. Select the whole set of data. Click tab “Insert” (Step 1), then “PivotTable” (Step 2) (Refer to

Figure 1.13).

S g i

STEP 1 Insert Draw  Page Layout Formulas Data  Revi

i3 -1 -5 -

Pivot Recommended Table Data from Pictures Shapes Icons 1

Table Pivot Tables Picture Models
—T

A2 . fx No

4 A | B | c D

Figure 1.13 M

icrosoft Excel ribbon

3. Choose “New Worksheet” (Step 3) and click “OK” (Step 4) (Refer to Figure 1.14).

f |

PivotTable from table or range

Select a table or range

Table/Range: |'FRIM-Rhopalocera'!$A:$BA

Choose where you want the PivotTable to be placed

O Existing Worksheet

Location: "FRIM-Rhopancera‘!$‘l:$‘IO48576

Choose whether you want to analyze multiple tables

Figure 1.14 The PivotTable from table or range feature

4. The PivotTable appears in Sheet 2 (or a new sheet) (Refer to Figure 1.15).

A3

dl A 8 | ¢

1

2

=]

:

6 To build a report, choose
7 | fields from the PivotTable
8 | Field List

9|

f

= PivotTable Fields -

Choose fields to add to report: &~

| x

Search

(L) o

[C] ENTO Collection Number
[] cABINET NUMBER

[ orDER

[] ORDER DESCRIBER

[[] SUPERFAMILY =

Drag fields between areas below:

Y Filters 1l Columns

= Rows % Values

Ton] ["] Defer Layout Update

Figure 1.15 The PivotTable in a new sheet




5. Inthe PivotTable Fields, click the “Collector_Temp”. Look for those unstandardised styles/

spelling errors. For example, there are three different styles of the same name. Pick one

standard style (For example, Nafaruding and C.N.) (Refer to Figure 1.16).

Maruyama
Maruyama
Maruyama K

75 Mimie

76 MNs

77 Tan

8 Nafaruding CN

Nafaruding CN.
81 Noor Azlan, M.N.
82 Noor Azmy
83 Noor Baihaky, C.).
84 Nor
85 Norziah
86 OngS.P
87 Orang asli collection, through dealer Thong
88 P.F. Chong Rows
89 Phon et.al.
90 R, Selvam
91 R. Selvam

»’ Sheet2 | FRIM-Rhopalocera | Column Description | .. (%

1MW, Tan ~ PivotTable Fields

hoose fields to add to report

9 Nafaruding C.N. [7 Collector Temp

Valuos

jol

Figure 1.16 Different styles of data entry

6. Go to the original datasheet and repeat steps 4, 5 and 6 in the earlier section (Refer to Figure

1.10) for “Find” and “Replace” features. In the “Find what:” cell, type in the wrong spelling or

wrong style (For example, Nafaruding C.N and Nafaruding C.N.) (Step 1).

Then, type in “Replace with:” with the correct spelling or correct style (e.g., Nafaruding, C.N.)

(Step 2). Then click “Replace All” (Step 3) (Refer to Figure 1.17)

10



R C InY | = E =,
Find and Replace ? X
idae
Find Replace
Find what: Nafaruding C.N v Format.. - -
. idae
Replace with: | Nafaruding, C-NJ v Format.. ~
Within: | Sheet v | [ Match case -
D Match entire cell contents gac
Search: | By Rows b
Lookin: |Formulas v Options <<
idae
Replace All Replace Find All Close
| |Cepidoptera | | | [Nymphalidae
A R r n 13 £ I H | J K
1 ENTO Collectior | [FAMLY  |SUBFAMILY |SUBFAMILY [TRIBE [TA
FRIM- , lidae Nymphalinae
RHOPALOCER# ~ Find  FRemiace
82| 00000081 : h
Findwhat  Nafaruding CN ¥ | NoFormatSet | | Format- * Npainag
RHOPALOCER? Replace with:  Nafaruding. CN. v | Noformatser | I Microsoft Excel ¥
83 00000082 | Within:  Sheet v [ Match case :
jMulcm-\zhutiuwwnu o All done. We made 108 replacements. thalinae
RHOPALOCERA  search By Rows i
84 M Lookin:  Formulas v j
. | =
85 00&0(!!4 Replace Find All Find Next Close
FRIM- Lepidoptera Nymphalinae
RHOPALOCERA-
86 00000085
FRIM- Lepidoptera |Nymphidao Nymphalinae
DUADAM ANCDA

Figure 1.17 Replacing the term “Nafaruding C.N” with “Nafaruding, C.N.”

7. Repeat for other fields by clicking the different fields in PivotTable Fields (Refer to Figure

1.18).

A3

To build a report, choose
| fields from the PivotTable
Field List

PivotTable Fields
Choose fields to add to report:
Search

[C] ENTO Collection Number
[[] CABINET NUMBER

[ orDErR

[] ORDER DESCRIBER

[] SUPERFAMILY

Drag fields between areas below:

Y Filters

= Rows

» Sheet2

FRIM-Rhopalocera | Column Description

Defer Layout Update

[ ]

- ®

|

Hll Columns

2 Values

Figure 1.18 The PivotTable Fields

8. When the clean-up process is completed for the whole dataset, remember to remove those

added columns.
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CHAPTER 2
SPLITTING AND COMBINING INFORMATION

The goal of splitting or combining information or data in the database is to facilitate the cleaning

process. In this chapter, we will show how splitting and combining information can be done.

2.1 HOW TO SPLIT INFORMATION IN A CELL INTO A FEW COLUMNS

Sometimes, there is a need to split data entry in a cell into a few columns to facilitate the
cleaning process. This usually happens for fields such as “Date”, “Locality” and others. For this
manual, we demonstrate the steps using the “Locality info” field.

1. Copy and paste the “Locality info” into a new column and paste it as values. Rename the

field with a new name, in this example, we use “Locality info_Temp” (Step 1) (Refer to

Figure 2.1).
AT AU AV AW AX AY AZ BA 88 8¢ 80 8E 8F 8 [~}
Date Collected |Date Date Collector Remarks Recordedby |Verifiedby |Collector Temp  [Locality
(date) Collected |Collected info_Temp N
(month) | (year) ew
: column
r ~ r.
| i 2002 Azhari Box 302 S. Amii C-K.Phon  |Azhari Tapah,
26 March 2020 Lata created
b } | Kinjang
v [1987 SuWin S Ami C-K Phon  |SuWin
26 March 2020
3
v [1987 SuWin S Amni CK.Phon  |SuWin
26 March 2020
4
1 W 2009 C.-K Phon S Amn C-K Phon  |CK Phon Chenderian
26 March 2020 9. Lata
2 ! |iGnjeog |
27 i 2015 C-K. Phon S. Amn C.-K Phon C.-K. Phon Gunung STEP 1
26 March 2020 Nuang
Recreation
ol Forest,
toward Lolo
Watarfall
6
24 1 2015 CN. Nafaruding S Amn C-K Phon C N. Nafaruding Sungai
26 March 2020 Bemam,
Sheet2  FRIM-Rhopalocera = Column Description = Sheetl

Figure 2.1 Creating a new column “Locality info_Temp”
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2. Select the column you want to split the information (Step 1) (Refer to Figure 2.1). Then go to

tab “Data” (Step 2) and click on “Text to Columns” (Step 3) (Refer to Figure 2.2).

B Templet Data CIS_MyBis_Cicada

Data Review View Developer Q Tell me

nections E @ FO@ mj W (? E
Stocks Currencies Geography R i ) Text tc

Organisation
1653 Column

Figure 2.2 Initial steps showing how to split information

3. Select “Delimited” (Step 4), then click “Next” (Step 5) (Refer to Figure 2.3).

Convert Text to Columns Wizard - Step 1 of 3 ? X
The Text Wizard has determined that your data is Delimited.
If this is correct, choose Next, or choose the data type that best describes your data.
Original data type
ata:
nmas or tabs separate each field.
blumns with spaces between each field.
Preview of selected data:
apah, Lata Kinjang A
henderiang, Lata Kinjang
unung Nuang Recreational Forest, trails toward Lolo Waterfall
ungai Bernam, trail after Teratak Resort
v
Cancel] STEP5 Einish

Figure 2.3 Converting text to columns wizard — Step 1 of 3




4. Select either “Tab”, “Comma”, or “Space” on the “Delimeters” tab (Step 6) depending on

your data entry (Refer to Figure 2.4). Then click “Next” (Step 7). You can always check the

results on Data preview.

Convert Text to Columns Wizard - Step 2 of 3 ? X

This screen lets you set the delimiters your data contains. You can see how your text is affected in the preview below.

Delimiters STEP 6
Tab

D Semicolon D Treat consecutive delimiters as one
Comma .

Text gualifier: |” v
D Space
[:] Other:

Data preview

apah Lata Kinjang A
henderiang Lata Kinjang
unung Nuang Recreational Forest | trails toward Lolo Waterfall
ungai Bernam trail after Teratak Resort
v

Cancel

Finish

5. Select the destination—which cell you want to put the outputs (Step 8) (Refer to Figure 2.5).

You can use the columns next to the “Locality info_Temp” field. Then click “Finish” (Step 9).

14



Convert Text to Columns Wizard - Step 3 of 3 ? X
This screen lets you select each column and set the Data Format.
Column data format
@ General .
‘General’ converts numeric values to numbers, date values to dates, and all
O Text remaining values to text.
(O Date: | DMY v
O Do not import column (skip)
Destination: | $BB$2 STEP 8 +
Data preview
beneral
Lata Kinjang A
Lata Kinjang
trails toward Lolo Waterfall
trail after Teratak Resort
v
>
Cancel < Back STEP 9 H Finish
BE2 v
AZ BA BB 8C 80 LGS PR L BF 8G -
jedby [Collsctor Temp  Locality |Locality info_Temp Level 1 Locality info_Temp_Level 2 Locality info_Temp_Level 3
info_Temp
1 | =
}Phsﬁ Azhan Tapeh, |Tapeh Lata Kinjang
frch 2020 Lata
2| | | _Kinjong |
Phon  [SuWin
arch 2020
- I | 1
Phon [SulWin
arch 2020
4 { ) d
Phon C-K Phen {Chenderian Chendenang Lata Kinjang
arch 2020 9. Lata
5 | | Kojang |
Phon  |CK Phon Gunung  |Gunung Nuang Recreational Forest trasls toward Lolo Waterfal
arch 2020 Nuang
Recreation
ol Forest,
| trats
Sheet2  FRIM-Rhopalocera Column Description Sheet1

Figure 2.5 Converting text to columns wizard — Step 3 of 3 and the results

6. Start the cleaning procedures as described previously (See Chapter 1.2 and 1.3).

2.2 HOW TO COMBINE DATA IN A FEW CELLS INTO ONE CELL

1. After cleaning, you might want to combine again the cells into one cell.
2. This can be achieved by using formula such as =BC2&","&BD2&","&BE2 OR =CONCAT(BC2,
II, lly BDZ, ",", BEZ)
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