Mobile Teaching Statistics with Web

Based Dynamic Graphical SW eStat,
www.estat.me

Jung Jin Lee, Soongsil University, Korea

jilee@ssu.ac.kr




Example of mobile teaching statistics by using eStat

= Book + eLecture + eStat Practice

QR for eStat

QR for lecture movie

eStat practice




1. eStat Project Background

» Rapid Advance in Information Technology
=> Big Data are generated
=> Statistics is more important than any other era
=> Data analysis by using a statistical packages is essential

» Statistics education by using SAS, SPSS, MINITAB, R
become popular

=> Statistical packages are good for data processing
not enough for teaching statistics

=> Teaching SAS or R is not easy for non-statistics major
and elementary/middle school students




2. eStat System Overview

© Project started in 2012, supported partially by KNSO

» Web/Mobile based software by HTMLS5, CSS3, JavaScript

> Easy User Interface for all levels of students
- mouse clicking only

» Dynamic graphs to amuse students by D3
> Data processing for raw and summary data
» Educational design of statistical outputs

» Capability for eLearning system

» Multilingual




2. eStat System Overview

O eStat modules

= Elementary School

=  Middle School

Binomial, Normal, Sampling Distribution,

= High School Law of Large Number, Confidence Interval

Distributions — Binomial, Poisson,
Hypergeometric, Normal, Exponential

Estimation & Testing Hypothesis —
parameters for 1, 2, many
populations(ANOVA)

Nonparametric Tests — Wilcoxon, Kruskal-
Wallis, Friedman

Correlation and Regression

=  University




2. eStat System Overview

www.estat.me ( Work 100% with Google Chrome)

Examples

= Easy UI - Icon only design

Easy Ul - mouse
clicking only

Dynamic graph

Language
Selection

Level
Selection

Log Window




2. eStatU System Menu

eStatU - University Statistics Education SW

Uniform Random Number
Binomial Experiment
Binomial Distribution
Poisson Distribution
Geometric Distribution
HyperGeometric Distribution
Exponential Distribution
Normal Experiment
Normal Distribution

t Distribution

ChiSquare Distribution

F Distribution

Wilcoxon Signed Rank Sum Dist.

Wilcoxon Rank Sum Distribution

Kruskal-Wallis H Distribution
Friedman S Distribution

HSD Studentized Range Dist.

Contact: jjlee@ssu.ac.kr
© eStat.org, Korea

Law of Large Number
Population vs Sample
Dist of Sample Means
Confidence Interval

Correlation Coefficient

Regression Experiment

Testing Hypothesis p
Testing p - C, B

Testing p - C, n

Testing Hypothesis o®

Testing Hypothesis p
Testing Hypothesis pq, u>
Testing Hypothesis 42, 05°
Testing Hypothesis pq, p2
Testing Hypothesis ANOVA
Sign Test

Signed Rank Sum Test
Rank Sum Test
Kruskal-Wallis Test
Friedman Test

Goodness of Fit Test

Testing Independence




2. eStat System Overview

© Data and Dynamic Graph

» Support csv and json format
» Support summary and raw data for data processing
» Dynamic graph

File 0005ummary_StudentBySex.csv | File 021Discrete_MathPreferanc
Analysis Var by Group Analysis Var by Group
1 Sex v 3 .2 2: MathPref v 1: Sex
SelectedVar V1 by V2,V3, SelectedVar| V2 by V1,
e A . W AT/
o 5.1 5o A Sex  MathPret V3 /4
. 1 3
Male 16 12
2 2 1
2 | Female 14 18
3 1 3
4 2 1
5 1 3
6 1 1
7 1 2
8 2 é
9 2 3
10 1 2




2. eStat System

© Graphical Result of Statistical Analysis - ANOVA

File 033Cont_CalorieByHotDog1
Analysis Var by Group

2: Calorie A 1: HotDog

SelectedVar| V2 by V1,

HotDog Calorie V3 W4
1 186
2 1 181
3 1 176
4 1 149
5 1 184
6 1 190
7 1 158
8 1 139
9 1 175
10 1 148
1 1 152
12 1 111
13 1 141
14 1 153
15 1 180
Analysis of
Variance
Factor . ‘deg o Mean Squares F value p value
Squares freedom
Treatment 17692.195 2 8846.093 16.074 < 0.0001
Error 28067.138 51 550.336
Total 45758.333 53




2. eStat System

O All tables of statistical distributions are on smart-phone

Kruskal-Wallis H Distribution

Sample Size 71} = 3

3 1 5 (m=njtnytng =10) | Execute

Kruskal-Wallis H Distribution




2. eStat System

© Modules for Home Work Assignment - eStatU

Testing Hypothesis pq, K>

[Hypothesis] H,:u;-u; =D 0
© Hy:yj-ur#D Hy:u;j-ur=D Hy:pu;-pur<=D

[Test Type] ttest, Variance Assumption ® U‘rz = crf 0;2 # 623
Significance Level a= ® 5% 1%
Sampling Type @ independent sample paired sample

[Sample Data] [nput either sample data using BSV or sample statistics at the next boxes
Sample 11234
Sample 2(356

[Sample Statistics]

Sample Size np o = 4 ny = 3
Sample Mean X = 2 50 X = 467 X; =
Sample Variance s§;° = 167 s = 233 s;° =

Execute




2. eStat System

© Simulation Experiments




3. eStat Mobile Teaching

eStat practice

- Data Visualization

T o
JTA

(=) —t — (%) () —t —t (%) (%) — —t (%) () —t —t

Age



3. eStat Mobile Teaching

- Normal Distribution

eStat practice




3. eStat Mobile Teaching - Kruskal Wallis ANOVA

eStat practice

Testing Hypothesis ANOVA

[Hypothesis] H,: u

Hj : At least one pair of means is different

[Test Type] F test (ANOVA)
Significance Level ® 5%
[Sample Data] I

Sample 169 67 65 59

Sample 2 566355

Sample 3717270

Sample 4
[Sample Statistics]

4 = 3 3 =
my = 65.00 my = 58.00 71.00
sfP= [ 1867 | 5= | 1900 s¢?= [ 1m0
Execute
Kruskal-Wallis Test Analysis Var Score
Statistics Cbservation Mean Std Dev Rank Sum
1(4) 4 65.000 4320 1.00
2 (B) 3 58.000 435% 700
30 3 71.000 1.000 2700
Total 10 64.700 6.237 55.00
Missing Observations 0
Hypothesis
Ho My = Mp = My [TestStat] H P(X = H) P = H
At least o.ﬂe.a_ﬁir of locations H 7312 00024
s different




4. Conclusion

»> eStat is an integrated statistical software for teaching as well
as data processing to all level of students.
» To continue this freeware eStat project,
=> international collaboration among statistician,
mathematics education, school teachers
to share experience, idea, and technology

eStat world by Google, Mar 2019

JoongAng Daily, May 2018, Korea
- 11 translated languages

USA: www.causeweb.org
Japan: www.jinse.jp




