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Many High Tech Methods are 
Invaluable 

•  Math programs for matrix algebra, finding 
derivatives, integrals, function max/min, 
simulations 

•  Stat programs for complex methods 
•  Email, web sites, Facebook, etc. 
•  Plotting/graphics programs 
•  Reference list programs 
•  LaTex for equations 

•  For example:  Change all betas to gammas 



When are High Tech Methods 
Appropriate? 

•  When they simplify our lives 
•  When they are consistent with 

psychological principles of effective 
teaching and communication (more on 
that in a few minutes) 

•  But consider the following technological 
“advance”: 

 



THE McWILLIAMS II WORD PROCESSOR 
Features 
• Portable. 
• Prints characters from every known language. 
• Graphics are fully supported. 
• Gives off no appreciable degree of radiation. 
• Uses no energy. 
• Memory is not lost during a power failure. 
• Infinitely variable margins. 
• Types sizes from 1 to 945,257,256,256 points. 
• Easy to learn. 
• User-friendly. 
• Not likely to be stolen. 
• No moving parts. 
• Silent operation. 
• Occasional maintenance keeps it in top condition. 
• Five-year unconditional warranty. 
 
 



 

 



•  Technology shapes our behavior 
•  Edward Tufte:  Cognitive style of 

PowerPoint (he dislikes it) 
•  Just because you CAN do it,  

doesn’t mean you SHOULD do it 
•  Writing, drawing forces attention to each 

detail 
•  Plus:  Usually much quicker 
•  Plus:  Won’t rush through equations 



Ex: Writing Equations 

		yij = β0 j +β1 j Xij + rij Approx 1 min. 

Approx 10 sec 



Tufte: High Tech Isn’t Always Preferable 
Dilbert: I agree 



Cog Sci & Ed Psych  
Applied to Teaching 

•  Old NY Joke: How do you get to 
Carnegie Hall? 

•  Psychological theory and evidence:  
Anders Ericsson 
•  Ericsson, K. A., & Charness, N. (1994).  

Expert performance: Its structure and 
acquisition.   
American Psychologist, 49(8), 725-747. 



  •  How can we help students “Practice, 
practice, practice?” 

•  Reception  
•  (passive, e.g. reading, listening) vs  

•  Production  
•  (active, e.g. writing, programming) 

•  Not just doing data analyses, but writing 
equations, writing mini results sections, 
drawing diagrams, etc. 



George Miller’s Influence 
•  Miller, G. A. (1956).  

The magical number seven, plus or minus two: Some 
limits on our capacity for processing information. 
Psychological Review, 63, 81-97.  

•  Learners can deal with only a few new concepts at a 
time 

•  Eventually they can combine discrete items into 
“chunks” and thus deal with larger amounts in these 
packages 

•  My old professor at Iowa State, Lloyd Avant, used to 
tell us:  “Now I’m going to lie to you a little.” 



For example: Teaching linear models 
•  Good teacher does not start with most general model, 

but simplest 
•  Simple regression: one predictor 
•  Add more predictors 
•  Add interactions 
•  Add nonlinearity (polynomials) 
•  Then do t-test with dummy vars 
•  Add dummy vars for one-way ANOVA 
•  Etc… 



Difficult-to-Automate (or slow to construct) 
Visual Displays 

•  (Unless you work for Dreamworks or Industrial Light and Magic) 

•  Nonstandard pictorial elements 
•  Chalk-talk: Building up layers of new 

elements 
•  Adds concepts one at a time to avoid 

confusion 
•  Equations (as mentioned before):  Would you 

rather write or type an equation? 



How I Mix Low, Medium, High Tech 
•  “Chalk Talk” format 

•  Develop ideas one step at a time 
•  Ask Socratic questions 
•  Draw pictures/graphs/equations etc. 

•  Medium Tech: Direct projection of writing onto 
screen 
•  Adv: Can scan and make available 
•  Alt: Could use powerpoint to gradually reveal (as 

will be done here), but writing slows presentation 
down 



Examples 

•  Explaining correlation 
•  Illustrating multilevel models  
•  Explaining vector representation of 

regression 



“Chalk Talk” 
 How to quantify relationship between two 

continuous variables? 

X 

Y 









  









Example: HLM 







Example: Vectors and regression 
(and the use of analogy) 









Conclusions 
•  Low- to mid-tech methods are still 

useful 
•  Infinitely flexible 
•  Extremely fast 
•  High-tech methods are often used to 

implement, not improve upon, these 
methods (and add only visual 
prettiness, not information) 



Credits 
Appropriate technology 
Apt: suitable for the circumstance or 
purpose, appropriate, fitting, adapted to, 
having a tendency to behave as specified. 
 
Sustainable: capable of being maintained 
at a steady level without exhausting natural 
resources or causing severe ecological 
damage -- Forever! 
 
 

Small: Appropriate technology stemmed from the work of the British economist Dr. Fritz 
Schumacher, author of the book "Small is Beautiful -- Economics as if people mattered", 
which is still the foundation text on a sustainable future. Appropriate technology is the kind 
of technology that fits small-scale, grassroots, community-centred economics: technology as 
if people mattered. 


