PennState Student Developed Shiny App
Teaching Statistics Method

e Create web-based apps including
= concept explorations, real data investigati@

Background

Web apps for teaching statistics can provide an active

Iearning enVironment and. dyn,ar,r]ica”y iIIUStr?te 5 C t Check G ©0 If you answer correctly, You will receive an X in the square you chose, if not, it will be an O. game fOrmatS
concepts that are otherwise difficult to explain. e Ty your bes to win the game and get 3 X' na row! e The (non randomized) experimental study
Many web apps have: coresonds ot e spanned six weeks during spring semester. During
® OUtdatEd SOftware (e.g. FlaSh, Java) ::'f:;r:::':r:rg:gf:rch:ets:ot:en:’oar::old, eaCh Week’ One Iab Section USEd the Shiny
* Lack of consistency o e e applications for teaching, while the other section
Drug A and crug 8 take th same o heard lectures and used clickers to respond to
R Shi Lower division App Tested: . . .
Iny Tt . . qguestions about the same topic (=10 minutes of
* R Shiny is a package within R that helps to build web s s Hypothesis Testing Game  (;4¢ time for each). Which section used the apps
applications within R — | | was alternated from week to week.
R Shiny can easily deal with both real-world data and e e e A quiz was given at the end of each lab section.
quick interactive displays with user inputs The scores on the quizzes will be compared between
* Recent literature (see Fawcett, 2018 and Doi et al., the treated and control conditions for each student.
2016) show that implementing R Shiny apps can help e o
o . Preliminary Results
students' confidence and overall course satisfaction.
O bj e Ct ive Locsticnsvarton ) Summary Data % of students % of students
el st Laeation sndaHatn (individual student data correct on correct on
not yet available) Question 1 Question 2
* To create a book of statistics apps covering multiple App Section | Withapp | Without | Withapp | Without
) ] ) o ] ] Challenge: Please use 15 points to make them right skewed using app app app
topics (Descriptive Statistics, Hypothesis Testing, Hypothesis | afternoon | 49/58 |31/54 |50/58 |46/54
Central Limit Theorem, ANOVA, Regression, Time ) g:‘fzg‘é (84%) | (57%) |(B6%) | (85%)
Series, etc.) for teaching statistics classes through R Lower division App Tested: e E & @ Hypothesis | morning |32/52 |29/61 |29/52 |25/61
Shiny applications Location & Variation g g e L il b B
 To provide an authentic research opportunity to . Confidence | afternoon |46/57 |[32/54 |36/57 |33/54
. . . . 0 0 0 0
statistics majors serving as the app developers. ll,"rt:;zﬁofs: ORONN | NN |G (G
* To test the effectiveness of teaching applications i Central Limit | morning | Problems with website (incorrect link)
: .. : Theorem
using the Book Of Apps for Statistics Teaching. The ' Law of Large | afternoon | 39/62 ] 20/52 |36/62 | 16/52
students in the study are recruited from those who . - N“g‘befs - , 53;/0) (38,"/031_ _d(5fl3%) 1(31;/0)

. . . %0 osee o ® ® ® ocation an mornin 0 data yet on individual a relate
enrolled in STAT 100 - Statistical Concepts and > : 4 : é - Variation ° question}; -
Reasoning at University Park campus.

Research Program Acknowledgment
e R Shiny App Development: 10 undergraduate students o 06 : . :
V_ pplo kp 8. ; D (1 i iiiiin, it Advisors: Dennis K. Pearl, Matthew Beckman,
per year in a 10 week summer program; five teams are © Reshapingat e Priyangi Bulathsinhala, Robert Carey, Kathleen
. . . Make a US/World Map with ggplot2
form.e.d WItI:\ two people in each team, responsible for a —— , Smith
specific topic
.. The fl.rSt half Of the prOgram focuses On debugglng and I:)cid_e:plo‘c_geo(df, locationmode = "USA-states", sizes = c(1, 250)) o 2017 UndergradSZ AIeX Chen, QlChaO Chen, Jlnglln
improving the apps developed in the previous summer; e Upper division App: Feng, Zibin Gao, Sitong Liu, Ryan Manigly-Haney,
the second half of the program focuses on developing new T =z Data Science David Robinson, Yingjie Wang, Caihui Xiao, Yuxin
apps including upper-division statistical topics 5t AL e Zhang
e Students learned programming in R Shiny & GitHub B i
* App Effectiveness Testing: The IRB approved study was g AT 2018 Undergrads: Jiajun Gao, Stephen Li, Thomas
carried out in STAT 100: Introductory Statistics at Penn T e, Mclntyre, Samuel Messer, Angela Ting, Ryan J
e University, University Park. Each week, one lab Vovyack, Luxin Wang, Zhiliang Zhang, Yingi Zhang,
ed the student developed Shiny apps while the Yubaihe Zhou

took a traditional lecturing approach.
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Variable Matching Game

Variable Types Home Level1

Drag the variables into the categories they belong to.

00

Family Size (1,2,3,...)
Type of schools (public, private)

Stage of disease

Quantitative & Discrete:

Quantitative & Continuous:

Qualitative & Nominal:

Qualitative & Ordinal:
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Venn Diagrams

@ Overview

% Venn Diagrams

@ Overview
(® Explore Plots
# Modify plots

£ Challenge

House's number of bedrooms

Grade in course (A,B,C,D,F)

Sleep time to nearest hour

Occupation

Age

Social economic class

Stock quotes for a stock over days

Air Pollution Index (0-50, ...,300+)

Brand of Shoe

you have used: 155 secs

Blood Pressure

Result of rolling a die

Marital Status

Width (inches)
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Venn Diagrams Game

Modes

Three Events

2 )

Enter probabilities
® Adjust circles

P(Freshmen)

0.0078

P(Seniors) =

0.0078

P(Males) =

0.0078

Intersection

P(Freshmen and

Seniors) =

0

Challenge

Please adjust circle(s) to create a diagram that fits the following situation:

30% of students at a college are Freshmen, and 20% are Seniors. While
45% of all students are Male, it turns out that 50% of the Freshmen are

Men but only 40% of the Seniors are Male.

Change the size and placement of your circles to match the probabilities desired.

P(Male Freshmen) =

0.0014

P(Male Seniors) =

0.0014

' P(AIl three) =
0

Time Series Plot Game

slope of long term trend
-15

@

seasonality (amplitude)

random effects (s.d. of the error)

Simulation

multiple processes

# of paths

1

C
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200

200

value

200

100

-100

Time

40

Matching Distribution

Matching distributions =

@ Overview

Matching the text with the distribution

8 Challenge

A 6.25-ounce tube of Crest
toothpaste is used regularly by all
members of a household until the
tube is finished and then it is
replaced by another tube of the
same brand. X = how much
toothpaste (in ounces) is in the
current tube at a randomly
chosen time.

Choose the distribution from the list
to match the given text, then click
'Submit' to check your answer

Identify the distribution of given text:

ANCOVA

& Pre-requisites Select the time limit (second)
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Response: Y Response: Y Response: Y
Df Sum Sq Mean Sq F value Pr(>F) Df Sum Sq Mean Sq F value Pr(>F) Df Sum Sq Mean Sq F value
X 1 107016 107016 1191.418 <2e-16 *** X 1 24434 24434 77.336 3.31le-13 *** X 1 2944 2943.6 3.4430 |
cov 1 321637 321637 3580.822 <2e-16 *** cov 1 1907947 1907947 6038.981 < 2.2e-16 *** cov 1 7231 7230.8 8.4574 ¢
X:cov 1 103 103 1.143 0.2857 X:cov 1 94486 94486 299.063 < 2.2e-16 *** X:cov 1 5645 5644.6 6.6021 ¢
Residuals 396 35570 90 Residuals 76 24011 316 Residuals 96 82077 855.0
® A B € ® A B C ® A B €

Data Science

Data Science

#® Overview
Maps 3D Plots 2D Line Plots Contour Plots & Heatmaps

() Data Visualization

. Make a US/World Map with ggplot2
*) Reshaping Data

US Map - plotly
> Combining Data Sets

mUSMap takes in one
dataframe that includes
information about different US
states and returns this data or a
ggplot object constructed with
the data. mWorldMap does the

2014 US city populations
(Click legend to toggle)
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