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Approaches

Using R for teaching statistics to nonmajors:
Comparing experiences of 2.5 different approaches

= Based on guided code generation
= Based on exploring existing code
= Based on spreadsheet interaction
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Approaches

= Based on guided code generation
— RCommander and extensions
— Temple University has a course based on this approach

= Based on exploring existing code
— RPad
— University of Vienna has a course based on this approach

= Based on spreadsheet interaction
— RExcel

— University of Vienna has lab classes based on this
approach
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RPad
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Statistics and Probabilities in Computer Sciences

CHAPTERS MODULES

Introduction to Probability Basics Deronstration

Applications of Probability Introduction | Demonstration | Terminology and Methodology | Analysis Methods
Descriptive Statistics Introduction | Demonstration | Terminology and Methodology | Analysis Methods
Statistical Inference Introduction | Demonstration | Terminology and Methodology | Analysis Methods
Analysis of Frequencies Introduction | Demonstration | Terminology and Methodology | Analysis Methods
Analysis of Variance D Terminology and Methodology | Analysis Methods
Regression Analysis Introduction | Demonstration | Terminology and Methodology | Analysis Methods
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Demo Flat Share
HOW ABOUT

living in such a residence?

BUT How ABOUT COSTS 72
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Avery cheap altemative could be

BUT How ABOUT COMFORT
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A popular and also relatively low priced form of iving is the flat share. Especially students like this style of living. As the rental
charges differ a ot we want to detect the main features responsible for favourable rents

DATASET

+ Does the amount of rent depend on the size of the room?

» Are there differences in the rental charges due to the number of flat mates sharing an accomodation?

Analysis in R
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Rpad | Insert | Calculate [F9] | Help
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« Descriptive Statistics
« Model Analysis
« Model Assumptions

« Interpretation

Path: body » hi
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mo Flat Share

The variable rent presents the dependent variable. The variables size and number are the independent variables also called factors.
We want to find out if the number of fiat mates (two, three, more than three) has an effect on the average costs of rent.

Ele Edt View Favortes Toos Help i

Qo - © [ B @ Psech Feravertes @) (-2 - [ @

icdress | €] https /127.0.0.1:8079]Wohngemeinschaften_OC Rpad VB ks
Rpad | Insert | Calculate [F9] | Help
Bz u| s Oy | — = & < [verdana ] [20p) ] [Nomal
Demo Flat Share
The variable rent presents the dependent variable. The variables size and number are the independent variables also called factors.
We want to find out if the number of flat mates (two, three, more than three) has an effect on the average costs of rent.
« Descriptive Statistics
« What"s the average rent?
« How much does the cheapest room cost?
« Are there big differences in the monthly costs?
 Is there a possibility ta visualize the effect of the number of flate mates on the rent?
« Model Analysi
« Model Assumptions

Path; body » blockauote > p.

idtdress | €] https//127.0.0.1:8079Wohngemeinschaften_OC.Rpad VB ks
Rpad | Insert | Calculate [F9] | Help
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Summary Statistics _
wean win max std.dev. counts
Total 271.7 150 436 s
twe  00.2 188 436 S6.5 18
thres 265.7 180 360 411 18
wore 245.1 150 334 s2.1 18
Boxplot Rent
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Path: bady » table » thody » 1z » td » div > dv » fiedset » bockauoke »  » span » fnput
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« Model Analy: a
The Analysis of Variance is used to check an effect on the average rent due to the number of flat mates.
The null hypothesis and alternative hypothesis means:
Hy: The number of flat mates has no effect on the average rent per persan
H,: The number of flat mates has an effect on the average rent per person.
Calculate
ANOVA Table
inalysis of Variance Table
dq a
Response: rent
£ Sun Sq Hean Sq F value Pr(>F)

mmber 2 24516 12258 4.8395 0.0119 *

Residuals 51 129178 2533

Signif. codes: 0 'TTH 0D.001 AR 0.01 1% 0.05 .0 0.1t 01

Coefficients @
Path: budy > table » thody > & » td » v




8079/Wohngemeinschaften.Rpad - Microsoft Internet Explorer
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« Interpretation a8 « Descriptive Statistics a8
Does a difference in average rent occur with respect to the number of flat mates? « What's the average rent?
« How much does the cheapest room cost?
« Are there big differences in the manthly costs?
« 1s there a possibility to visualize the effect of the number of flate mates on the rent?
In a 2-person flat share the monthly mean rent amounts 300 euro per person. You have to pay around 265 euro on the average [E-CODE]
g in a 3-person flat share. Staying in a flat with more than three flat mates is the cheapest form on the average (around 250 7]
euro). cat (Mnn)
HTHLon ()
A Boxplot taking the grouping variable (= number of flat mates) into account visualises the differences. z:xt:ﬁi‘j“m‘“” Statisties”)
Atound 16 % variability of the rental charge [R squared = 24516/(24516+129178)] s explained by the number of flat mates. mum. swaary (rent, nuber)
The results from the Bartlett test of homogeneity of variances p-value 0.421) and the Kolmogorov-Smirnov test (p-value 0.768) do plot(rent ~ number)
indicate missing assumptions. HTHLon ()
HTHLRS {"Boxplot Rent”)
The result of the ANOVA means: shovgraph ()
There is evidence to thata isti y signi difference in mean rent exists
with respect to the number of flat mates (p-value 0.0119). Summary Statistics
nean min max std.dev. counts
= Taral 271.7 150 436 S53.9 sS4 2
Path bod Path: bady » table > thody > b » & > div > d > fickdset » blackauote > o » span RaadWrapger > textarea Road input

REXxcel

e ——— " = Approach allows students to use a tool they
e e o already know and embed advanced statistical
methods in the spreadsheet paradigm
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« Descriptive Statistics
sevese = At the same time, prior spreadsheet
L nere > paininy ta vissalee tne efeck o the number of fate mates on the rent? exp eri ence can h e I p with d at aman i pu I ati on
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x<-sare (1000)
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Calculate

Path: bady » table » thody » 1z > td » div > v » fiedset » bockauote »  » span » fnput




RExcel and RCommander

Temple University currently teaches an

introductory statistics course based on
RCommander and RExcel.

We use R, the best possible addin.

Statistics with Excel always needs an addin.

We use the RExcel interface to get data from

Excel into R and to get tabular results back

from R.
RCommander provides a clickable menu

interface to R.

RExcel and RCommander

[r
Type 'q() ' to quit R.

[1] TRUE
library(Remdr . HH)

Remdr Version 1.1-7

Loading required pack

Loading required package:

Loading required package:
Loading required package:
Toading Tcl/Tk interface ...
Loading required package:

Loading required package:
Loading required package:
Loading required package:
: leaps

Toom

Remdr
toltk
donq
car

car
multco
mvtnor

[B[EE]

R Commander
Fle Edt Data Statitics Graphs Models

R, owesr [z stos] o

Scipt Window

Outputwindow

Submit]

Attaching package:

Commander

<

Loading required package:
Loading required package:

lattic
grid

"Remdr . HH'

The following object(s)

print. summary. regsubsetd

The following object(s)

19 |LIBRARIA| 14.15

20 [vacaTIol 15 92
W 4 » '\ Sheetl { sheet2 { sheet3 /

6112
a502

Reaty.

Messages
[WOTE: R Commander Version 1.1-7.HH: Wed dul 05 21:04:30 2006

= In the R GUI,
enter

library(Recmdr.HH)

= This starts the
Rcmdr window
with the HH menu

RExcel and RCommander

B Microsoft Excel

woeg
! File Edt View Insert Format  Tools Data  Window | RExcel | Help  Adobe POF Type a question for help (= u
| e o i o o et oo s A
PR
Al - i3
= Prestige.xls
A B c

1 education income wo sus type

| 2 |GOV.ADM 1311 12351 1] | oo 113 prof .
| 3 |GENERAL  12.26 25879 4 | pebwr 130 prof

| 4 |ACCOUNT 1277 9271 frrorLog 171 prof

| 5 |PURCHAS  11.42 8865 oxticns 175 prof

| 6 |CHEMIST:  14.62 8403 17 _ R=n= P111 prof

[ 7 |PHYSICIS  15.64 11030 ’g e P113 prof

| 8 |BIOLOGIE  15.09 8258 20 o . R133 prof

| 9 |ARCHITEC  15.44 14163  Ip goweewa 2141 prof

|10 |CIVIL.EENG 1452 11377 1.3 73.T 2143 prof
{11 |MINING.EI  14.64 11023 094  68.8 2153 prof

| 12 |SURVEYC ~ 12.39 5902 1.91 62 2161 prof

|13 |DRAUGHT 123 7059 7.83 60 2163 prof

|14 |COMPUTE  13.83 8425 1533  53.8 2183 prof

15 |ECONOMI  14.44 8049 57.31  62.2 2311 prof

18 IDSVOAKAI 14 2 TANR AQ 9 TA G DR mraf

Excel spreadsheet
containing the
Prestige dataset
from the car
package

Click on the
RExcel menu item
tostartR

RExcel and RCommander

[ Microsoft Excel [- [2]x]
i Fle Edt View Insert Format  Tools Data  Window RExcel Help  Adot ety Ko o)
HEIERTEE N HC -0 -|B 7 U=
TR e

Al A f

A B © D E F G

1 education income  women prestige census type
| 2 |cov.ADM 1341 12351 11.16 68.8 1113 prof
| 3 [GENERAL 1226 25879 402 69.1 1130 prof
| 4 |ACCOUNT 1277 gR Eij:vm 63.4 1171 prof Submit]
| 5 |PURCHAS  11.42 I Pyt 56.8 1175 prof
| 6 [CHEMIST:  14.62 8 | e omarrame 735 2111 prof
| 7 [PHYSICIS  15.64 11 rurogawme 77.6 2113 prof
| 8 [BIOLOGIS  15.09 § Jotrow 72.6 2133 prof
| 9 |[ARCHITEC ~ 15.44 78.1 2141 prof
(10 [CIVILENG  14.52 73.1 2143 prof
[ 11 [MINING.El  14.64 68.8 2153 prof
[ 12[SURVEYC ~ 12.39 2161 prof
| 13 [DRAUGHT 12.3 2163 prof
[ 14 [COMPUTE  13.83 2183 prof
| 15 |[ECONOMI  14.44 2311 prof
[ 16 [PSYCHOL ~ 14.36 2315 prof
(17 [sociALw  14.21 55.1 2331 prof
| 18 |LAWYERS  15.77 82.3 2343 prof
[ 19 [LIBRARIAI  14.15 58.1 2351 prof | °° #riti0e 200¢
20 [VOCATIOl  15.22 58.3 2391 prof
21 IMINISTFR 14 5 414 778 2511 nrof
Ready sun—iz5s155.14 S L /. |

= Highlight and
right click a
region in
Excel

Send the
region to
RCmdr



RExcel and RCommander

Best Subsets Regression

Enter name for model: | Subsets. 1

B, R Commander
i e bots (LRI Ghe. Moo Dibutns Tkt
R | N I S e e
i 9 - s o e nof sV | o ;
FeEEEEEEEL v— >
FER Cpaaneticiess »
T G s >
o e—
A | B © arstorn. v
education income e
GOV.ADM  13.41 12351 rpaonstodis ook .
GENERAL  12.26 25879 e

ACCOUNT 1277 9271 oupsrcosy

Flesponse variable [pick one]

PURCHAS 11.42 8865
CHEMIST! 14.62 8403

PHYSICIS  15.64  11030)
BIOLOGIE 15.09 8258
ARCHITEC 15.44 14163
CIVIL.ENG 14.52 11377]
MINING.El  14.64  11023]

SURVEYC 12.39 5902
DRAUGHT 123 7059
COMPUTE 13.83 8425
ECONOMI  14.44 8049)
PSYCHOL 14.36 7405
SOCIALW 14.21 6336
LAWYERE 15.77 19263

EEEEEEDEEe e ol

== Nuber of subsets of each sizs to racord:[2
Shatistic to plat
R Sausre c
Riesidusl Sum of Sausres
adusted 2 &
Cp ”
Bic c

Subset expression

<all walid cases>

| 19 |LIBRARIAI 14.15 61121 ’F The aataset Frestige has 102 rovs and 6 columms.
20 |VOCATIOI 15.22 9593

21 IMINISTFR 145 4

Resdy Smeiz5915.14 I

= Click the “Statistics/Fit Models/Best Subsets Regression” menu

[ ]

Caricel |

Explanatary varistles (pick ane or mare]

Help |

= Fill in the model specification box

RExcel and RCommander

R Commander.
File Edit Data Statistics Graphs Models Distrbutions Taols

Help

B Dotaset| Pistigs |  Ecit data set | View data set| Mod | RegModel 1.5
e

Seiipt Windaw

Subsets.l <- reg (prescig
Summary. HH (Subsets. 1, statistic='adjrz')

RegModel.1.5 <- lm.regsubsets(Subsets.l,
Summary (RegHodel.1.5)

<
Output window

5)

At i0n+income+wonen,

subsets.HH(Subsets.l, statistic='adjr2', legend=FALSE)
## subser 5 has largest adirz

data=Prestige, n

the

of the

e. displays

summary

selected

model

> swursry (RegModel.1.5)

Call:

Residuals:
Nin 1Q Nedian 3Q
-19.04123 -5.23924 -0.06776 5.10017

Coefficients:

Estimate Std. Error t value
{Intercept) -1.507e+01 8.266e+00 -1.824
census 5.762e-04 5.334e-04  1.080
education 4.653e+00 5.907e-01 7.876
income 1.300e-03 2.31Ze-04  5.622

Multiple R-Squared: 0.8004,
F-statistic: 131 on 3 and S8 DF,

lw|formula = prestige ~ census + education + income,

Hax

18.51715

Fri>|t|)

0.0713 .

0.2827
4.662-12
1.78e-07

ignif. codes: O '#%% 0001 ‘% 0.01 'F' 0,05 !

Eres
Erey

PR P R

Residual standard srror: 7.904 on 98 degress of freedom
Adjusted R-squared:
p-valus: < 2.2

e-16

0.7943

data = Frestige)

Grap

Fie Hstory Resize

075 080

070

060
L

055
I

050
L

0865
L

Device 2 (ACTIVE)

RExcel and RCommander

)]

adjr2
7 e ERdceiw
T ew
B
i
T
10 20 30 40
Subset Size

%

Scipt Window

BEE

R, 0otcet P | o vewdta| Mot [ retesl1

Subsets.1 <-

suraary. HH (Supsets. 1, statistics'adirz')
subsets. HH (Suwsets. 1, statistics'adir2’,
Reglodel.1.5 <~ In.regsubsets (Subsets.1,
swaary (Reghode1.1.5)

<
Quiput Window

legend=FALSE)
S) ## subset S has largest adirz

Subm)|

> Subsets.1 < reg L

5.1, stavistics'aajrz
res adjrz

acer (, mabbrevsm)

ahbrevs
education e

actr (, "n.max. ad3r2”)
(s

<

Messages

Bl
bic
1.6

5.3
5.4
5.9
4.7
1.2

1 e 2 0.723 8287 0.720 36.70 -1z
2 12 0.511 14616 0.506 139.58 -63.7
8 e-13 0.798 6039 0.794  2.16 -14
4 e-v 3 0.752 7410 0.747 24.45 -12
5 c-e-i40.800 5969 0.794 3.00 -14
6 e-i-v 4 0.798 6034 0.792  4.07 -14
7 c-e-i-v 5 0.800 5968 0.792  5.00 -14

B Mic

rosoft Excel

R expression

The model
specification
box
Generates R
script

Executes R
script

Displays graph
Identifies model

with the largest
adjusted R?

= . : Get value from R

| coef{ 2egMadel, 1,53 J

[ with rownames

[ with columnames

Cancel

e reet Fams Tk Dota Wedw el
|9 ol 0

) 2. 4 =N}

H2 S
oot  has largest adir
© D E F G

| 1 lincome women prestige census type coef

2| 12351 1116 1113 prof

3| 25879 4.02 69.1 1130 prof — )
4| o1 15.7 634 1171 prof R Sy
5 8865 9.1 56.8 1175 prof GetRDserrane a
6 8403 11.68 735 2111 prof s arane

(7 11030 513 776 2113 prof GerR cune  data = presvige)

| 8| 8258 2565 726 2133 prof 4

9| 14163 2.69 781 2141 prof -
(10| 11377 1.03 73.1 2143 prof o e
(11 11023 0.94 68.8 2153 prof —=

12 5902 1.91 62 2161 prof .

13| 7059 7.83 60 2163 prof Gour copos
(14| 8425  15.33 53.8 2183 prof s comment

15 8049  57.31 622 2311 prof | Eomotca I

16 7405 48.28 749 2315 prof perrom Ocp st || o
(17| 6336 5477 551 2331 prof Addtch Bl 1
18| 19263 5.13 82.3 2343 prof o
|19 6112 771 58.1 2351 prof B thpeek
|20 9503 34.89 58.3 2391 prof g Lk

21 4686 414 728 K11 brof |

pe

= We return the regression coefficients from the selected
model back to the Excel spreadsheet.



RExcel and RCommander RExcel and RCommander

! Fle Edit View Insert Format Tools Data  Window REwcel Help  Adobe PDF e a questiol " We retu.rn the . our addin to Rcommander is cu rrently

FIEMIEN [ 0 o8 U EEES R A B regression available as an R package at http://
ey \ coefficients

e [t Wt R I Y | & 4 g i .
- EERE R from the astro.ocis.temple.edu/~rmh/Rcmdr.HH

e woma—restas—sommrs—ime— e ! selected = Some of our additions will be included in the
| 2| 12351 1118 688 1113 prof 150731 model back to next release of RCommander.
3| 25879 4.02 691 1130 prof 0.000576 the Excel
o et 7 w4 ool |4esse spreadsheet. = We thank John Fox, the developer of
(5| 8ses 9.1 568 1175 prof 0.0013 . . \
6 8403 1168 735 2111 prof RCommander, for help in designing our addins
& e e 72e 21 et to his package.
9| 14163 2.69 78.1 2141 prof
10| 11377 1.03 73.1 2143 prof
11 11023 0.94 68.8 2153 prof
12| 5902 1.91 82 2161 prof
12 7o 7ss 0 2163 et




