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Problem

Hunter (1977):
“In most courses on experimental design, students
get no practice in designing experiments, although
from home work assignments, they do get practice
in analyzing data.”

Continuum of assignments/projects:

Analysis:  Home work in back of textbooks
- data already collected
- all students get same correct answer

- some (unfortunate) learning outcomes:
* one, unique answer to an experiment
* estimates and standard errors don’t vary

Design:  Actual Experiments
- students design own experiment
- students collect own data

- some (unfortunate) outcomes:
* costly
* (ironically) too much variation
* difficult to try different designs on same exp
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Solution

Hunter (1977):
Use simulated data where “each student receives
data based upon the design he or she chooses … if
the teacher uses simulated data creatively, students
can learn many important aspects of design and
analysis in a most effective way… the untapped
potential in enormous.”

Precedents (from survey sampling)
- StatVillage (Schwarz, 1997)
- SURVEY (Chang et al, 1992)

Desirable features for such a system:
- web based to make platform independent
- every student should get different responses
- multiple types of designs should be possible
- instructor can easily create and modify
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Solution: Student Perspective
Initial Experimental Layout
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Solution: Student Perspective
Designing Experiment
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Solution: Student Perspective
Results from Experiment
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Solution: Student Perspective
Possible Designs that can be run

on this simple experiment

- able to run
- CRD
- RCB
- GRCB
- sub-sampling (pseudo-replication)
- repeated measure
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Solution: Instructor Perspective
Control File
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Solution: Instructor Perspective

Control file

- number of factors and names of factors
- number of levels/names of levels of factors
- number of blocks
- experimental units per block

- mean for each treatment combination

- block standard deviation
- run standard deviation
- experimental unit standard deviation
- excess treatment standard deviation

- MCAR rate
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Solution: Instructor Perspective:
Statistical Theory

Underlying statistical model

† 

Ytrt,block ,subject ,run = mtrt +eblock +esubject +erun +e trt

where

† 

mtrt  - treatment mean

† 

eblock - block effect N(0,

† 

s blocks
2 )

† 

esubject - subject effect N(0,

† 

s subjects
2 )

† 

erun - run effect N(0,

† 

s run
2 )

† 

e trt - excess variation for specific
  treatments  N(0,

† 

s trt
2 )

Judicious choice of values leads to many different
design characteristics.
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Solution: Student Perspective
More Complex Design
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Solution: Student Perspective
More Complex Design

- able to run
- CRD
- RCB
- GRCB
- sub-sampling (pseudo-replication)
- repeated measure
- split-plot design
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