


  There are a staggering number of  programming 
languages 

  There is very little consensus, let alone scientific 
evidence, for the design of  programming languages 

  Different groups may have different needs in a 
programming language 
  Novices “probably” benefit from a clear syntax 

  Professionals “probably” benefit from flexibility 



  Many in the broad academic community believe that 
programming language design makes no difference 

  As such, many language designers choose whatever they 
want for syntax and semantics 
  Some of  the choices language designers make seem rather 

arbitrary (e.g., ||, ^, @_[0], .. vs …) 
  Despite the lack of  evidence, language designers regularly 

claim that their language is “intuitive” or “easy to use or 
understand” 

  A lack of  standards has led to a plethora of  languages being 
created – a substantial duplication of  effort  



  Research Question: Can novices using programming languages 
for the first time write simple computer programs more 
accurately using alternative programming languages? 

  Dependent Variable: Accuracy 

  Independent Variable: Programming Language 
  Quorum – Evidence Based Programming Language 

  Perl – Commercial Programming Language 

  Randomo – Placebo Programming Language 



  Quorum is the result of  three years of  rigorous data collection on 
programming language design 

  Quorum is “evidence-based” in the sense that we have attempted to gather 
formal empirical metrics on language usage 
  Surveys on word choices 
  Surveys on combinations of  syntax 
  Field studies 
  Usability studies 

  Quorum is being designed in this way as part of  NSF CNS-0940521 and is 
used nation-wide at schools for the blind and visually impaired (a long story) 

  In Quorum, we regularly change the language based on new evidence or 
results from the literature 
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  A placebo is effectively a sham treatment 
  Considered clinically important in medical studies 
  In medicine, placebos give us a baseline by which to compare 

proposed treatments. 
  In medicine, if  a treatment does not perform better than 

placebo, we typically interpret this as meaning it was not 
helpful 

  The placebo concept seems relevant – if  a group of  
programmers could not use a language more effectively than 
a placebo language, we should question the efficacy of  the 
language’s design 



  It seems reasonable to assert that a placebo programming 
language might have at least the following properties: 
  Relatively easy to recognize as a sham 

  Relatively difficult to use for humans 

  Should have features “similar” to commercial languages 

  Why not use existing languages designed to be hard to use? 
  Brainfuck 

  Whitespace 



  Randomo is a programming language based on the syntactical structure of  
Quorum, but where the keywords were chosen randomly from the ascii table 

  Is Randomo“a” placebo language? Yes 
  Is it a sham? It seems fair to me 
  Is it difficult to use? We’ll test this here 
  Does it have features similar to real programming languages? Since Quorum is 

real, yes, by definition. 

  Is Randomo “the” placebo language? No 
  There may be better alternatives 
  This is something I would recommend our community studies 

  A standard placebo language could give our community a powerful 
benchmark to use for control group based studies 



  Between-subjects repeated measures design 

  Random Assignment 

  Participants 
  19 people (one dropped out) 
  Novices with no programming experience 
  Average age: 21.3 years old 
  Gender: 12 males, 6 females 
  Paid $10 for their participation 



  Six experimental tasks 
  Participants were given code samples without explanations of  the 

meaning of  the source 
  In each experimental task, they were given English descriptions of  the 

source code, which they had to translate into real computer code in a 
given language 

  First three tasks: 7 minutes, code sample handbook 
  Last three tasks: 10 minutes, no code sample handbook 

  The setting was a computer lab at Southern Illinois University 
Edwardsville 
  Windows 7 machines 
  Typed all tasks in notepad (no IDE) 
  Cardboard spacers prevented cheating 



This code will count the number of  values that are and are not divisible by c and lie between 
a and b. It then compares the number of  values that are and are not divisible by c and makes 
the greater of  them available to the user. 



Using the code sample given to you, try to write code that defines a variable x that stores real 
values and is set to 175.3. The code should also define a variable y that stores a string of  
characters and saves the word false in it. The code should then check whether x is larger than 
100. If  so, y should save the word true. Otherwise, y should save the words still false. Write 
your code in the text editor open on the PC in front of  you.  



  Artifact encoding has been used previously as a mechanism 
for measuring the comprehensibility of  auditory cues 

  How to measure with artifact encoding 
  Gather free-form answers from participants 
  Code answers into a standardized values 
  Conduct inter-rater reliability test (Kappa = .80,  Raw 

agreement .91) 
  Code correct answers 
  Do string comparison 
  Compute answer (accuracy, in this case) 



Quorum:  number x = 175.3  

Perl:  $x = 175.3; 

Randomo:  ~ x \ 175.3 

Try to write code that defines a variable x that stores real values and is set to 175.3. 

1) Variable definition for x   1 point 

 all  x  ______ 

2) Correct Variable Type declaration  1 point 

 Quorum  number  ______ 

 Perl  $ 

 Randomo  ~   

3) Value is set    1 point 

 Quorum  =  ______ 

 Perl  = 

 Randomo  \  

4) to 175.3    1 point 

 all  175.3  ______   

5) Ending Character   1 point 

 Quorum  none  ______ 

 Perl  ; 

 Randomo  none  



Within-subjects effect (Learning): 
F(5, 75) = 3.22, p = .011, partial-eta 
squared = .177). 

Task χGroup Interaction 
F(10, 75) = .735, p = .689, partial-eta 
squared = .089, 

Between-subjects effect (Language): 
F(2, 15) = 7.759, p = .005, partial-eta 
squared = .508. 

Tukey-HSD: 
Quorum vs Perl: .047 
Quorum vs Randomo: .004 
Perl vs. Randomo: .458 



  Quorum users were afforded  45.4% greater accuracy when 
writing simple tasks compared to Perl (84.2% to Randomo) 
  Notice that in the polling data presented earlier Quorum 

polled about 35% better than Perl 

  Perl users did write 26.7% “more” accurately than 
Randomo, but the result was non-significant 
  Would this go significant on a larger sample? It’s hard to say 

from this evidence alone. 

  Notice the between-subjects effect size (Language) was .508, 
which is more than half  of  the variance. Does language 
design matter more than is often thought? 



  Very small sample size (6 in each group) 

  Random assignment was used. While unlikely, it is 
possible one group happened to have good/bad 
individual participants 

  Tests were conducted with novices. Tests with one 
group may not generalize with all 



  We conducted a simple test of  the accuracy rates of  novices using 
several programming languages 
  A language designed carefully (Quorum), led to a significant 

increase in novice accuracy 
  Common syntax in Perl (e.g., for loops, if  statements, calling 

functions), performed so poorly that a Placebo language was 
statistically non-differentiable 

  The evidence presented here does not support the claim that 
language design does not matter 

  Can we use rigorous evidence and data collection procedures to 
“prune” our programming languages, over time decreasing their 
variety and increasing their clarity? 




