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B. What is Known about programming language usability as a

result of those studies

1. Mental models: in the designer’s mind there is a mental model of the computer or
computational system as a programmable artifact, that model is reflected in the
structures and words used in the language. Programmers form a mental model based on
the structures and words used in the language. Both mental models may or may not
match. Matching of mental models seems to be a desirable feature of programming
languages, is it?

2. Programming languages are designed around a programming paradigm, there are
several, none of which can be proclaimed the “most usable” paradigm. On the other
hand, usability criteria may be “paradigm-dependant” so usability evaluation could make
more sense if programming paradigm is considered.

3. As with the transition from “character-based” user interfaces (CUIs) to GUIs, there is
nowadays an ongoing transition in programming languages from keyboard-typed
languages to block programming (drag and drop). Arguably GUIs never achieved
universal adoption, several CUIs still exist and enjoy popularity in certain contexts. Block
programming will become popular and widely adopted, but as with GUIs, it will never
reach universal adoption. Lessons from CUI-to-GUI transition apply: just because an Ul
is graphical it doesn’t mean it is usable, GUIs are not inherently usable, in fact GUIs can
be quite unfriendly.

C.Methods that can help with Programming Language
Usability

For each, list name of method, what it can be used for, references that discuss how it can be
used.

1. Contextual Inquiry field studies
o To better understand programmers’ real problems
o Differences between intended use of structures and commands and actual use.
Unexpected, innovative uses can be identified.
2. Natural Programming Elicitation
o To better understand how the target developers think about the tasks
3. Natural Programming Plus: for language designers who are not HCI experts
4. A/B Testing
o Comparison of usability of different languages in regard to the codification of a
particular algorithm or solution for a problem



5. Randomized Controlled Trials
o Performance of programmers solving a problem or coding an algorithm under
different conditions (different programming languages), performance measured
as time to complete, errors and corrections count, number of variables used
Cognitive Dimensions of Notations
Other Analytical/Predictive methods e.g. Cognitive Walkthrough
Representation Design Benchmarks
Commutative Assessments (comparing blocks and text syntax)
. Instrumented tooling/Log analysis
. Mining software repositories: gather evidence in the context of large-scale software
development
12. Ethnographic studies of End User Programmers
13. Think aloud studies
14. Interviews and surveys
15. Learn from existing GUI application design
o Many apps are domain-specific
o What corresponds to Photoshop vs lllustrator vs ...?
16. Experimental design templates
17. Power Law of Practise
18. Replication packet (or artifact evaluation as used in PL/SE conferences)
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D.What Needs to be Studied?

What in particular needs to be studied? What are parts of programming languages that are
particularly difficult with respect to usability? For each, add sub-bullets about why it is a problem,
and any references substantiating this issue.

1. Error handling
o Still using the same designs from the beginning of programming - error value
returns and exceptions, which have been shown to be difficult for novices and
experts
o Paper [Kery 2016] above shows that novices and experts do exception handlers
poorly
2. What can we learn from Cognitive Psychology
o Are there innate human cognitive abilities, and can they be used to help direct
programming language design
o Novice vs Expert
o Anderson - Cognitive Psychology and its Implications
3. Order of teaching programming
o Look at Matthias Felleisen “How to design programs” and his talk on what he
thinks should be in book 2.
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4. Language features instead of whole languages (but, eventually also interaction of
language features)

E. Community challenges to address:

a. We seem to have managed to assemble perhaps the only largely
male-dominated room at CHI. How can we make PL research more equitable
and diverse?

i.  Take lessons from universities that are succeeding in attracting female
students into their CS programs, their strategies are applicable here.

b. What causes people to drop out of learning programming, and what can be done
about theses. (variables, loops, higher order functions, recursion)

i.  The above question assumes that these features are the cause; why?

ii. Firstyear CS should have numbers on these. These are just what |
anecdotally have seen. (By the way I’'m coming from a spreadsheets as
programming background).

c. What should a newcomer read in order to get started on this work and/or join the
community?

F. People Interested:

Please enter your name, affiliation and email, in case we create a Google Group or email list.
<Update from 2018: Nothing has happened since 2016, so any such list is unlikely, but you

might be interested in who is listed as interested in this topic.>
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General Notes:
What is known discussion:
Lyn Turbak:

1. Lots of claims about blocks being easier to use, but not a lot of evidence.
2. Comparisons between text and visual programming could help out sort out the truth

Margaret Burnett:
1. Big fan of diversity, in the context that people are different from one another
2. The gentle slope idea might be helpful
3. In coScripter, there is the "you" construct. You can put it in anywhere, which basically

allows the language to pause. For example, you might use it to "wait" for a web page to
load, which could help people at different ability levels.

Brad:

1. Logical operators are not well understood in programming language
2. The pane study was with children, which may have made an impact

Philip Wadler:
1. Studying functional programming is hard, with studies not being particularly clear on
what the answer is

2. Asking what people likes isn't necessarily a good way to evaluate languages

Amy Ko:


http://www.research.ibm.com/social/projects_coscripter.shtml

1.

We should also be looking at how people are taught programing languages

Patrice:

1.

Interpreted vs. non-interpreted is an interesting question

Unknown:

1.

We might be arguing about the wrong thing. Cognitive dimensions is helpful

2. Others disagree that cognitive dimensions can provide us insight

Methods:

One reason why ECMA 6 didn't use evidence is because it takes too long. Same with
C++14.

We need robust methods that are fast.

With expert evaluations, who are the experts? Brad says the methods are designed for
HCI experts to use.

One method | think is missing from this list is corpus based methods. With scaling
issues, or with undergraduates, we have to ask how we are going to scale beyond this.
Randomized controlled trials are very expensive for this kind of thing - we can use with
other types of evidence such as instrumented tooling to get externally valid evidence.
One person is concerned that we haven't used the word taste or aesthetic, but others
seem unconcerned

One thing that majorly impacts usability is tools. The semantics of the language impacts
what kind of tooling is possible.

Dykstra considered goto harmful, should we try to prove that?

Brad says it is difficult to make claims that are truly universal.

What needs to be studied:

1.
2.

We need to think about semantics
We need to think more about the metrics that could be used

What to do next:

1.
2.
3.

Amy Ko: We should do a Dagstuhl

We need participation from people in industry

We need to think about what the right "order" is for teaching programming language
constructs

We need a book on what tradeoffs exist and why they are important.

Should we look outside of our community to help --- perhaps the computer science
education community, but also perhaps psychologists


https://www.cl.cam.ac.uk/~afb21/CognitiveDimensions/

6. This is a large community with immature tools. A nice outcome might be a larger
collaborative project on the topic.

Mat Kulukundis:

1. C++ Reading team with about 150 engineers. They might be able to take surveys and
such.

2. Might be able to collaborate with some of the folks working on Go/Google

3. Fibers is a Go-like C++ interface for concurrency

Carl:
Inconsistency Robustness - Name of the book
Give or take straw poll (Rough, Stefik could not immediately get an accurate count):

75% academia
25% industry



