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Applied Mathematics in Education

® Several continuation courses assume knowledge on Mathematics,
e.g.:
® I[ntroductory Physics (i.a. BBW, BMW, BAT)
e Cell Biology and Advanced Imaging Technologies (i.a. BBI)
® Models for Ecological Systems (i.a. MFN)
e Functional Zoology (i.a. MBI, MAS)
" Statistics is part of Applied Mathematics and at Wageningen
University & Research every student gets (an) introductory Statistics
course(s).
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Presenter
Presentation Notes
Apart from the fact that Mathematics should be part of the basic Academic knowledge of Students
Continuation Courses
BBW (Soil, Water and Atmosphere), BMW (Environmental Sciences),  BAT (Biosystems Engineering)
MFN (Forest and Nature Conservation)
MAS (Animal Science)


Brief Overview Contents Statistics Courses

Statistics 1

= Descriptive Statistics

= Probability calc. rules

< Normal Dist.

* Binomial Dist.

e Combining Dist. (¢ and
a?)

* Testing
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Statistics 2

* Normality
= Sampling Dist.

e Student’s t Dist.

e t-testing and ClI
e SLR with CI, PI
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Advanced

Statistics

= Chi-square
testing

e MLR

* Mixed Models

< AN(C)OVA

 Nonparametric

Statistics and R

R for
Statistics

= Structures

* Sub setting

e Loop Functions
* Programming

= Visualisation

* Rep. Research
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Presentation Notes
Concepts such as type of variables, Population, Sample
Descriptive Statistics: Median, Mean, Standard Deviation, IQR, 5 number Summary (Boxplot visualization)
Probability calculations rules
Basics Normal Distribution



Which Students in Statistics Courses

Advanced Some
Statistics Bachelor
R for Few
Statistics Bachelor
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Statistics 1 Mathematics A deficient student, although some programs send all their students (disregarding their study background)
Statistics 2 All programs, except Tourism
Advanced Statistics for some bachelor/Master courses compulsory
R for Statistics is optional for everyone in Period 4 (Feb./Mar.)


Statistics Course Material

® Tailored with local Research Examples and Data

The Normal Distribution

" Videos on YouTube
e Refresh
® |ntroduce
e Motivate
® Expand

" Self-tests on Blackboard

" Pen and Paper exercises (PPP)
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Prijs van landbouwgrond in relatie tot EHS

Ecelesiucha hsardstuisnar vin

g ol bl Statistiek 2 - Werkcollege 6 2

©

Mortality and hirthweight, odds ratio

Estimate = 618 / 5215 = 0. 1185 (round to 012}, standard error = / 0.1185 = (1 — 0.1185)/5215 =

0.004476 (round to 0.0043).

e

0.95-confidence interval: (0.1185 + 1.96 * 0.004476) =(0.110,0.127)

¢ Lstimate odds ratio = % = 213737 (round (o 21 4). R gives a different estimate
(21.36889), a so-called conditional maximum likelihood estimate, Details are bevond the scope of
this course. In this cuse you can see that the dilference is guite small.

quesniony

=

First, construct an approximate 0.95- inferval for In(OR):

[ 1 1 '
In(21.3737) £ 1.96 = ‘JE-F o TaT +m) =(3.0622 1 1.96 = 0.0650) =

e NN (2.935,3.190). Second. take the exponential Tunetion of the lower and upper bound Lo get the

[

PR—

approximate 0.95-conlidence interval for OR: (exp(2.9347), exp(3.1896)) = (18.8,24.3). This

Statistics and R Slide 5


Presenter
Presentation Notes
Materials can not be easily applied at other technical universities because they are laced with Wageningen University & Research related examples, which are most likely not of interest to students from Enschede, Eindhoven and Delft.


Latest Change: Introduction of \Q

" What is it?
A language and environment for
statistical computing

" Why?

From a didactic point of view

® R has a steep learning curve

® One software for all courses
By popular demand

® Programme Directors

e Students
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R Core Team Citations
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Google Scholar search ‘R Core Team’
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What is it?
R is available as Free Software under the terms of the Free Software Foundation’s GNU General Public License in source code form.
One of R’s strengths is the ease with which well-designed publication-quality plots can be produced, including mathematical symbols and formulae where needed.
Why?
One software for all courses, what we call Esperanto of Statistics for WUR


Statistics 1

® Microsoft Excel used in

~Q(Zommander

computer practical

B Academic Year 2018-2019 a
switch to R Commander will be
made

® A Point-and-Click
Interface for R
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R Dataset iris

R Script R Markdown

dataliris)

data=iris)

output

> dataliris)

+ data=iris)
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® Focus on understanding =~
output, not learning R
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Ca e IR SIS INESS] File Edit Data Statistics Graphs Models Distributions Tools Help
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|| % View data set |

Modei:

x  <No active model>

scatterplot (Sepal . Length-Petal .Length, regline=FALSE, smooth=FALSE, boxplots=FALSE,

- _.i_' sz

> scatterplot(Sepal.Length-Petal.Length, reglinesFALSE, smoothsFALSE, boxplotssFALSE,

Packages (pick one or more}

abind
acepack
affy
affyio
agricolae
AlgDesign

AnnotationDbl

aplpack
arm
asrem|
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Statistics 2

" IBM SPSS Statistics
e Output:
® Lectures, exercises
® Exam questions

e Computers practicals
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® \WWhen introduction of R Commander in Statistics 1 successful

" Possible switch to R (Commander) in Academic Year 2019-2020
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Advanced Statistics

" IBM SPPS Statistics
e Output:
® |ectures, exercises
® Exam questions

® Practicals

" R (Rgui/Rstudio)

® Some DIY exercises during computer practicals
e Output in Pen and Paper Practicals and exam questions

® In two years full switch to R
(. 4TU.AMI
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R for Statistics

" Working with R in previous courses St d * ®
e \With a focus on Statistics u IO
" R is required/useful in many graduation/PhD projects

® Need to focus on R

" ‘R for Statistics’ as optional course
e \With a focus on R with Rstudio (IDE around R)

e Application by repetition of previous acquired Statistics
knowledge

(. 4TU.AMI
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Student numbers 25 first time, 44 second time
Enrollment of Master Students and PhD student:
Plant Science
Plant Breeding
Biology
Animals Science
Economy


Teaching ‘R for Statistics’

O
® R can not be learned from lectures { SW I rl

. : : : : ]
An intensive practical approach is used: Learn R. in R.

e Small introduction R internals https://swirlstats.com

® EXxercises

® Introduction application previously learned statistical analyses
iIn R

® Exercises
® Assessment: end-of-the-week (2 * %) and final assignment (%) reports

4TU.AMI
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swirl teaches you R programming and data science interactively, at your own pace, and right in the R console!

https://swirlstats.com/

Student Survey Results (after 2 runs)

Opinions Weighted Average Pooled Stand. Dev.
Course Materials 4.35 0.56
Motivation 4.26 0.85
Workload 3.15 1.25
Challenge 4.55 0.60
Satisfaction 4.35 0.65
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Scored on a scale from (strongly disagree) 1 to 5 (strongly agree)
Course Material: reader, knowledge clips, powerpoints, assignments etc. was understandable
Motivation: course simulated me to actively prepare for course sessions and keep up with the course
Workload: manageable
Positively challenged by the course
Satisfied with this course


Student Evaluation Remarks

“The workload is too high for a 3 ECTS course. Additional time is
required in the afternoon to finish all assignments and prepare for the
next day.”

“The course is intensive, but very useful to get a basic understanding
of of R in a relative short time. 1 would recommend it to everyone
wanting to learn R.”
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Biometris collaborated statistical courses using R

® Modern Statistics for the Life Sciences (Animal Breeding and
Genetics, ABG-30806)

B Data Science MSc, Leiden Universiteit

" Graduate Schools:
® Production Ecology and Resource Conservation (PE&RC)

® Voeding, Levensmiddelentechnologie, AgroBiotechnologie en
Gezondheid (VLAG)

® \Wageningen Institute of Animal Sciences (WIAS; not yet fully
In R, but will be completely in the near future)
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Q&A

Biometris
Quantitative methods brought to life
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