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Abstract
Data analytics has played an important role in education and research. Since today is the
age of big data generation, a tool used to analyze data must be systemically effective and can

accurately analyze data. Biologist is a data scientist who has to gather a lot of information of
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organism in order to study the diversity, ecology or taxonomy, analyze experimental design to
test the hypothesis, study the relationship and predict the occurrence from variables in the
research. Therefore, the use of R may be an interesting choice for biologists since R is open
source software which can offer highly effective analysis of data in many fields. R is conveniently
available in numbers of biology packages. Though the software is copyrighted, it is free to use.
The software can be downloaded from http://www.r-project.org/ and used worldwide. R is
recognized by academics across the world as statistical software with high efficiency. Thus,
teachers or researchers can use R for teaching and researching purposes not only in biology but

also in other fields.

Keywords: R programming; biology; teaching; research
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Tsunsu R Wufainwireniiowes R Weuguuuuliensaiveantu R Gediamndne
language) uaglusunsudniaguiiiuainnisi pdsfumMIBeune C faufsauisathnien C
191 R @gunassiaudulusunsuneuiames C"" wse Fortran unldarusauiuld [2] wagaind
dmiulszaiadeyaniatiuaznisasians e Aa. 1997 wnautedagdu Wsunsu R egangld
Wlauansnan1sedn gaisuduues R fo Tsunsu S nsquavesiiuiaundadueanasinsanvilandil
Fowmunlaw John  Chambers AT & T Bell 3091 “R Development Core Team” ot R
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|
' aa o

waziauiaolu S-PLUS  Faduldswnsunia TasunseausuNuRg1NsaIeaIntTnadanIlan
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'
o o

Wswnsunfidnwauzilulowugesa (open source)  Aea (command line) Bsazasiaulsifuineiu
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Remdr (R commander) @sazainaanisléeu [6]
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language software Lﬁaml‘\]m SFP uazilAszu
Toyaritefumanuunnsslusgduilunvesdi
Wvesflauariridmendausnanefinuniude
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4.1 wiANAN 1 YouWALND Remdr
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a

YayaN19ad AT TUUILAZaTA19e Useney

WANRTUNUFIY TUNATN ke dugs taen1sisy
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e

n1sfnnuiiang Tisuainluiay Packages

91nUuULaen Install  package(s)... Laon (HTTP

o

mirrors) Aan OK wagidan Thailand wazaan OK

AUMIBazLAanNLNALNY Remdr  271ntUAaN OK

836

TUsunsuazsiunisindaudioina Remdr 1o
Andaaiasoudosnds doesiiunisivan
Tusunsulaglufiany Packages 91nduiden Load
package... ldan Remdr ﬂ%ﬂ OK ﬂﬂﬂﬁuwﬁﬂﬁﬂﬂ
n37UYRIAALNY Remdr ﬁ]xﬂiﬂﬂgsﬁu duiu
NuUITeN1eTIINer@rusadentdaiulaain

wiaLne Remdr [33,34] Tasasieluil

¥
aa

4.1.1 addfiugiu Aeds daudsuy
1IASFIU ANNA A1dngn ANgegn AlgegIu A
FulsrAvsanuuususiu erfideanolnd anud
ALAY

4.1.2 ANAdR UANLRAZIW N5UTTUIN
AdndIn  NIAdeuAINLUTUTINYRITRYA
Shapiro-Wilk test, Bartlett’s test, Levene’s
test, single sample t-test, Independent sample
t-test, Paired sample t- test, One way ANOVA,
Multi-way ANOVA, Correlation, Fit model,
Regression, Chi-square wagaddlalldnisndines

413 adfdugavieadivaisdiuls
Taun nM15ASIEI Scale  reliability, Principal
components analysis (PCA), Factor analysis,
Cluster analysis, k-means cluster analysis kag
Hierachicak cluster analysis

4.1.4 n1safrunugd 1o Index
plot, Dot plot, Histogram, Density estimate,
Stem and leaf display, Boxplot, Quantile
comparison plot, Scatter plot, Line graph, XY
conditioning plot, strip chart, Bar graph, Pie
chart wag 3D graph

gﬂﬁ 3 Ua@nd Interface w99 Remdr (R

commander)  uazsrag1an1sTuinteyaadly

Data Editor lAgLaEAIHIDE19NITINILEUNIT

maauwudmaam (completely randomized
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design)  \W3suiisuszdumaludeanyile
naaeulinynaaesiuivessiinatn Uszneu
MENEUAIUAL 1 NaYl (control) Wagnaunaaed 2
nau (T1 uaz T2) nduay 3 91 msldmuidnuay
adeiuTUsunsa SPSS Tneideniliay statistics
ntiuden means  wddenadfiinszvidag
one way ANOVA iledlasgvidoyaudmuniy
LANFI9TEMIN9ALRAE LiALND Remdr (R
commander) @1171503LAT1ENAITURANGTS
senineAade (multiple comparison) #7833
Tukey’s test laonisidennisinsieiiiinges
pairwise comparisons of means aglananis
AATIEA ANOVA  UagnIInkanInan1siAsIey

ANUUANFNTENINALRRLATUN 4

R R Commander - 0
o pp—

R Dateset Dataset ” Edit data set || [€) View dataset| Model: | X AnovaModel.2

R Script |R Markdown

R Data Editor: Dataset - olEl
File Edit Help
Add row | Add column
1 2
Output Control 200
Control 186
Control 172
T1 110
T1 125
T1 130
T2 98
T2 80
T2 8s
o oK ¥ concel

Messages

[12] NOTE: The dataset Dataset has 9 rows and 2 columns. ~
[13] NOTE: The dataset Dataset has 9 rows and 2 columns.

Ul 3 msnsendeyalu Data Editor: Dataset

Tuwiimna Remdr (R commander)

4.2 uianafl 2 YaunwaLna vegan
vegan 1Uuudirnafldlunsiasigi

Foyaniad1uiiiadingl (community  ecology

package) iiieldiiasziiudanunainvatenis
P (diversity  index) N15ILATIZREIANVD
498%30 (community analysis) N15814UNATI
wilouuazauRwedrNEiTin (dissimilarity
analysis) N153tATIERYaYanatefkls (multi-
variate analysis) N3ANAY (cluster) kagn139n
JuAU (orditionation) TI1EIN1TATNTINLEAING
35, 36] Yumeuusnliluninanuiinng vegan
7l CRAN w3o http://mirrors.psu.ac.th/pub/cran
Aumuiiaing vegan udananiden dunnussiie
VoAU Package source: vegan 2.3-3.tar.gz
Aaninasufininaaaies antudalusunsy R
LLﬁaiﬁlﬂﬁLuH Packages ldon Install packages(s)...
ndurandon (HTTP mirrors) udaman OK v
\igwinsne HTTP CRAN  mirror Jntfudon
Thailand wéamdn OK agwdgweinsng Packages

WAIAUYILAALNY TB vegan WAdAAN OK 1AL

v
o

asidngiumoudl 2 Aenisanatdlvanuiiana lng

' '
a v o

LWINAUN LY Packages 1d8n Load package... 9%

v v

\[1gntinene Select one  AUMILAALAY vegan

Y

v o
o a

niunan OK W@Sadunszuiunshnrauiiaing

fg1ensAneIdelunfiang vegan
lngmsinsevideyaangduys Meds principal
component analysis (PCA) 33n15atAs1evitaya
suflumsmeisnisdeuussrinddesal

> library(vegan) # (38nufiALNY vegan
Fuuldon

> data(dune) # Wndhdaya dune 1Ju
Joyadiegdluwiiang

> mod <- rda(dune, scale = TRUE) #
fmuelsk mod usuysiiariisesideya

> biplot(mod, scaling = "symmetric")

# WAonns1n PCA



15815 IMermansiazinalulad

Ui 24 avvii 5 (avuiiay) 2559
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File History Resize Windows

R R Commander =2 n R R Graphics: Device 2 (ACTIVE) o ||[® s
File Edit Data Statistics Graphs Models Distributions Tools Help

= = = 95% family-wise confidence level
_R Data set: Dataset " Edit data set ||| View dstaset.  Model: | £ AnovaModel.2
R Script | R Markdown

PEINC{CUNLINC-FALLS)f # CONLIUENCE IHLEIvals =

T1 - Control )
Output L Submit
> AnovaModel.2 <- aov(Glucose ~ Treatmenc, data=Datasec) -
> summary (AnovaModel.2) T2 - Control 4 F————)
Df Sum 5g Mean Sg F walue Br(>F)

Treatment 2 14964 7482 57.46 0.000122 #ww
Residuals L3 781 i30
Signif. codes: O ‘*##**' 0,001 ***' Q.01 *"*' 0.05 "." 0.1 " " 1

¢ : : T2-T1 3
> with(Dataset, numSummary(Glucose, groups=Treatment, statistics=c("mean”, v

T T T T T T
Messages
2 -120 80 60 -40 -20

[12] WOTE: The datasect Dataser has 9 rows and 2 columns.

Linear Function

JUN 4 wan15inTeitoyanie one way ANOVA

[13] NOTE: The dataset Dataset has 9 rows and 2 columns.
::_)' =1 4  Poatri
fdopgeni 3rwrﬂe e
Agrostol L 9 "/C Poaprat
[} ~ A v 2
o 7 IRy 2 .
n fohmne
16 J
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s edeceeessesessennsieaned R s = -2;- T
o o = ;'W‘-\n% 10
18 N
Wgiath
N 0 % i - Planlarfe
EL) Q 18 2
>Rithodor
o
= =
'
w0
< -
'
o
o 19
T T T T T T T
20 15 -10 -05 0.0 0.5 10 15
PC1

[

JUN 5 nansins1eiveyameis PCA

'
a

SUN

Y

5 WAASNANITILATIEN PCA 68
Tsunsu R dadun1sdndadu (ordination) Tng
MsaauILiinansiuvsvestoya 2 47 Taold
nsl 2 esAUSENBU %qmmwﬁumﬁwmqm
f208199 LANIDIANULNL B UNI BAITUAIVDS

TAS9A519U5 89 AUVDIAIN AN Y LALARNIDNWUY

838

g

Y

94 Biplot TiuansdnuzYesiieg1s Teqaiie
Tnanuagnuneianisiilassasnsuszanauaais i
unngadiviasesnly MyliAsziosAUszney
yi3e PCA IuABATeulflunmsinmeitayama
fnivemanedudsiviaulalaenisldlusunsy
R Aimsgsideya
4.3 uiAnafi 3 Youiana ape

ape unipinaiildlunisinsie
Toyan1uN15a31939AUITAININTT (analyses of
phylogenetics and evolution) N153tAT1EREIGU
AU AN EEUITINIRUgNITY N353y
W8 UILATIERANNFUAUTNI9TTAUINITVD
5930 Tamfamsaaunugiiuanssansiasz
Joya [37]

@ '

f18819N153ME1AUILATITNAINY
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Tnanuianasidunisaudunsumiioudu
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> data(bird.orders) # Wniveya
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> plot(bird.orders, font = 1) # a519

Phylogenetic tree
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https://www.R-project.org/.
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