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Abstract

I had a problem. APL solved it. I was hooked. I showed others what I could do and my career began. 

I think the best way to teach students APL is:   1)find their problem   2)teach them how APL solves it   3)help them share with others and their careers begin. 

I want to build a community of contributors that provides ideas and code to interest and teach new APL'ers. Creating and playing educational games are fun and facilitate learning. In the schools the math/science/business curriculum needs a major computer upgrade. Computer graphical tools can make mathematics come alive and facilitate conceptual learning. With the help of APL real world problems can now be tackled by students. Creating educational games/tools on the internet is a fantastic way to share them and attract new users.

In a community, users at different levels learn from the level above and teach to the level below. If we help each other everyone benefits. I am here to learn and to give. How about joining me?

Now I want to share some examples of what I have been doing with you and hear your suggestions for going forward.

---------------------------------------------------------------------------------------------------------------------------------------

1. Hawaii is a really tough environment ---- to teach math and statistics which I have honorably tried to do for the past 42 years. Somebody had to do it so I have made the sacrifice. The problem: Location Location and Location. It is a tropical island surrounded by beautiful ocean which I can swim, surf, paddle, snorkle and sail in all year around. If that wasn't enough there are also forests, streams and water falls which are again available all year around.  
[show pics of Hawaii and my home] 

2. I want to share what I have done and am doing with APL to help people in the hopes that you will join me.

a. In 1970 as a graduate student at UH I was given the task of translating a statistical APL program to my wonderful programming language that I had learned at UCLA called PL/1 (best of Fortran, Cobal and Agol) as APL would only work in a little workspace. I reluctantly delved into APL, but soon discovered that it was much better than my wonderful PL/1 which I had used in 1968 to write programs to teach autistic children to read using a light pen on an IBM terminal. That program was very successful. It used an adaptive learning method where difficulty level increased or decreased at a rate based upon the child's progress or lack of progress. It also provided a complete history of their learning. This was in 1968 and still today we rarely see adaptive tests. I want to change this. 

b. I am now developing an adaptive vocabulary test to help place college students in appropriate level English classes. I have 7,000 vocabulary words ordered by difficulty into 32 levels. The computer asks an intermediate level question. If answered correctly the next question is harder. If missed the next question is easier. Instead of 100+ questions I can zero in on vocabulary level from pre-kindergarten to genius level in ~15 questions. If you want to try, it is available on my website: jerrymbrennan.com then click on colored geometric circle in upper right corner and choose Mildserver Games. 
 

c. After the adaptive test with autistic children, I then went on to write an entire statistical package in APL that competed but lost against SPSS and SAS. I wrote the entire statistical package by myself while SPSS and SAS had teams of programmers. Adrian Smith did provide a big boost to my programs with his wonderful menu system. 

d. I used these programs to help students in experimental psychology classes I taught, to analyze data they collected from their independent research projects. Without my easy to use programs in APL they would not have been able to analyze their data properly. At the time SPSS and SAS were command driven which was too much for students to learn in my class and still learn principles of scientific research. My APL program also had a detailed help system where if they specified the numbers and levels of measurement my help system would suggest they do a chi-square, t-test, analysis of variance, regression analysis, factor analysis, or smallest space analysis etc. 

e. Next I began teaching statistics classes and as an adjunct I taught APL computer programming as a tool to elucidate the statistics by decreasing time spent on crunching numbers. To do this I wrote a APL sandbox tutorial programs in 1980's to teach the different APL symbols and encourage experimentation. The program culminated with at hang-man game in which instead of guessing the missing letters in a word you guessed the missing APL operators to perform some computational function. This helped make learning fun as well as easy.  In addition to the above mentioned difficult environment in Hawaii many students in the social sciences are there partly to avoid math so fun was required.

f. Take a look at Ted Talks video referenced at end of this article by Conrad Wolfram creator of Mathematica. He says math education is comprised of four components: 

i. Conceptualize a real world problem

ii. Translate into a mathematical notation

iii. Crunch the numbers  

iv. Relate results back to real world and importantly verify the results.


but if you look at a typical math class it spends ~80% of its efforts doing step iii by hand thus neglecting the other three components. Wolfram feels and I certainly agree we should let the computer do step three except for a few things like estimation. The computer can even usually do a much better job than hand calculation in aiding conceptualizing and visualizing problems and solutions.

Wolfram link to video] ..\DenTalk\TEDMathWolfram.flv  (see external link at end)
  

g. I put myself through graduate school analyzing data for faculty and students. Before graduating I had helped over 100 fellow students analyze their PhD dissertations making many friends in the process. I also analyzed many of my professors research data which of course guaranteed that I would pass their classes. Graduate school was thus so much fun I spent 10 years to get my Ph.D.  

h. My PhD dissertation was under Raymond B. Cattell a giant in the field with 50 books and ~350 research articles. He developed the culture fair intelligence test, and many other psychological tests. He made tremendous contributions to Factor Analysis. He finally suggested that I should graduate. My dissertation was involved with developing new methods of Factor Analysis using APL. 

i. Because of my statistical computer skills I was able to teach in 4 different departments at the University of Hawaii. After 10 years of university teaching psychology, sociology, education and economics, mostly in the areas of statistics and computer programming I gave that up and went into private practice as a psychologist. Because of my expertise in psychological testing, I gravitated to doing forensic psychological custody evaluations with a heavy emphasis on psychological testing.  I used APL to develop a robust testing and analysis program that enabled me to have a program that would automatically test, score and write a rough draft evaluation of a person. This enabled me to do much more thorough testing than anyone else at the time. I have about 150 tests available and it is almost effortless to administer the tests via computer. I can easily setup the computer to automatically administer particular tests in a particular order. A microsoft agent talks to the client and tells them exactly what to do and encourages them along the way and will even read questions to them if then need. I was thus able to spend more of my time interviewing the client, parents, siblings, other relatives, spouses, employers and friends, visit their home, and see them interact with their children etc. The result I made fewer mistakes and uncovered things others missed. All Thanks to APL I was again able to do this all by myself in my spare time.
[show screen shots of CATJB.] 

j. My next great adventure was having a daughter. She is now 15. Since before kindergarten we have been writing APL games and educational exercises together for fun and to enhance her education. In the beginning it was more about language development, telling time, counting money, giving change, and teaching social skills through writing interactive plays with Microsoft agent characters. One advantage of the computer which was useful with my daughter was timing. She is very bright of course but is more like the tortoise than the hare. So I timed her every response and had Merlin or other Microsoft agents reward her for being quick as a cheetah or if necessary slow as a slug. Incidentally she chose these creatures and the ones for in-between speeds as well.
[show screen shots  of WordPlay1]

k. More recently this has moved more into equation solving and statistics again.
[show WordPlay2 and mildserver for Polygon Plot] 

l. However I am again becoming aware of the limitations of conventional math instruction which places way too much emphasis and time on computation and sacrifices deeper conceptual learning. It also focuses too much on topics not relevant to the average person such as calculus and neglects more relevant(and thus more fun and interesting) topics such as probability and statistics. This is where APL can really help. After all it originated as a mathematical notation and probability and statistics need numbers crunched. Thus APL needs to be in the math class.
[show three minute video of mathematician] ..\DenTalk\StatisticsArtBenjamin_2009.mp4 

m. I am also a science fair judge and every year I see wonderful science projects where students have put in incredible amounts of work but do a terrible job of the mathematical and statistical analysis of their data. I therefore am now trying to put my efforts into trying to revise the education curriculum. Students must learn to use the computer for the computation so they can focus on the concepts and the evolution of those concepts. Students need to play with numbers to get a feel for them. The computer is needed for this. Let me give a couple of examples.

n. Examples

i. Birthday problem. Odds of two people having the same birthday at a party 
 AplExamples.doc
ii. Show dice program and odds of two dice being equal
AplExamples.doc
iii. Regular Polygons  [show if not shown already]
AplExamples.doc  or show in mildserver. http://70.88.177.103/

iv. Show Factor Game in mildserver http://70.88.177.103/

v. Show Wordfind in mildserver http://70.88.177.103/

vi. Show Mastermind game in mildserver http://70.88.177.103/

3. More Ideas

a. Hangman game where you fill in the missing apl symbol for an idiom.

b. Pool game to teach algebra

c. Apl aps to duplicate what graphing calculator does.

d. Interactive Sudoku

e. Tutorial that teaches a math concept using apl and graphics.

f. Tutorial that teaches some investment/saving principles and apl. 

g. Stock investing game to show about return rate and risk

h. APL game to take all current year digits and get numbers 0-10.

i. Other young children games. Like tick tack toe, 

j. Value of you name based upon average distance of letter into alphabet. 

k. Provide statistical tool to look at/analyze a statistical database. 

i. For example why is life expectancy difference higher for women that men in some countries but not others. 

ii. And why are men's life expectancies increasing faster than women in many countries? 

iii. Or why is US 30th in life expectancy though it spends the most on healthcare?

iv. Why are many more women than men going to medical schools(70-80%), but not showing up at Dyalog computer conferences?

4. Education using technology. 

a. Conrad Wolfram - Inventor of Mathematica - Ted Talks-about math education – solution to bad math is computers and programming. Let computer crunch real numbers and clarify the concept, not present dumbed down problems suitable for a calculator..

i. http://www.ted.com/talks/conrad_wolfram_teaching_kids_real_math_with_computers.html
b. Arthur Benjamin: Teach statistics before calculus! Someone always asks the math teacher, "Am I going to use calculus in real life?" And for most of us, says Arthur Benjamin, the answer is no. I think if our students, if our high school students — if all of the American citizens — knew about probability and statistics, we wouldn’t be in the economic mess that we’re in today.” He has a Bachelor of Science with highest honors in Applied Mathematics from Carnegie Mellon University in 1983, a Master of Science in Engineering in Mathematical Sciences in 1985 and a Doctor of Philosophy from Johns Hopkins University in 1989.

i. http://www.ted.com/talks/arthur_benjamin_s_formula_for_changing_math_education.html
c. Compass Learning- article about this Online and flipped classrooms

i. http://resourcelibrary.compasslearning.com/ContentCenter/ViewAsset/323a6713-3d92-4715-93ea-7107bb4531ac
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