Notes for session 1: Observation of students completing homework 1

Summary of session 1
Subject 1 came in having already done some work on homework 1 at home.  He had developed some code and copied it down on a piece of paper which he brought with him and typed into JES at the beginning of the session.  Below is a rough timeline of the three hours we spent working on homework 1:

7:15 copied from his piece of paper into the white window (his first goal was to get a picture to show up in a window):

def pickAFile(apicture)


file = “[path]”  ( Observer’s note: there was an actual path there but I don’t remember


picture = showpicture(file)


show(picture)

def makepicture():


f = pickAFile()


picture = makepicture(f)


showpicture(f)

7:25 Saved, then tried to load.  Got syntax error on line 1.  Changed line 1 to def pickAFile().  Tried to load again; got syntax error on line 3.  Changed line 3 to picture = showpicture(f) and line 4 to show(f).  Tried to load again, and still had syntax error on line 3.  Changed line 3 to showpicture = (file1).  Still a syntax error on line 3.

7:30 Erased the whole first function.  Started working down below at the prompt.  Typed f = ‘a:\[path].jpg  ( there was a path there but I didn’t write it down.  Got a syntax error.  Tried makepicture, got another syntax error.  Decided to work some more in the white window.  I had to provide some assistance in working out the capitalization in function names.  I also tried to explain what the purple highlighting means in JES.

7:45 Went through a cycle of loading, getting a syntax error on line x, then going to line x and making a small syntactical change, loading again, etc.  

7:50 Went back down to the prompt.  Typed print(f) and got error “local or global name could not be found” because he hadn’t defined f anywhere.  Asked me why print(f) didn’t show the picture.  (At this point he still had not accomplished his initial goal of getting a picture to show up in a window, and had not yet started writing the color changing code.)  Tried typing pickAFile() at the prompt.  

8:15 After further trial-and-error, achieved initial goal of getting a picture to show up in a window.  

8:20 Trying to write def increase green():

def increase green():


setColor = red(0.75), blue(0.25), green(1.25)

Decided to look in the textbook as a resource.

8:25 Used a program he had copied in his notebook during class to obtain the proper syntax for the for-loop.  However, the function definition is still increasegreen() instead of increasegreen(file).  He doesn’t seem to understand that you have to send in the picture you’re going to edit.

9:00 Finally achieved a program that loaded without error after erasing the def makepicture() function which was still leftover in the white box from the beginning of the session.  Tried running and repainting a few times, but nothing happened.  This was because his function was not yet getting or setting the color values of the pixels in his loop.  

9:10 Had for-loop set up properly, had established an input file for the function (e.g. def increasegreen(file) instead of def increasegreen()), and was reading the current pixel values, but still had to set pixel values.

He mentioned the possibility of solving the problem by making a new color based on the current RGB values times their multipliers, and then applying this new color to the pixels, because he didn’t want to have to write the setValue function three times (once for each color).  I found this interesting because I’m sure that the way he proposed would have been much more complicated for him than writing setValue three times.

9:20 Wrote setRed, setGreen, and setBlue lines correctly

9:30 Loaded program without error and tested it on his sample picture, achieving the desired results.  Decided he was finished.

Preparation/Getting started

What preparation do they perform before starting their programs?

The participant had started working at home before the session, and in order to transport his prior work to the observation session he copied it onto a piece of paper and brought it with him. 

How do they get started?

He began by typing in the code that he had transcribed on the piece of paper he brought with him.  

Resources they have available at the start:

· Paper and pen (participant had some handwritten notes, described above)

· Book

· CD

· Web

· Lecture slides

· Notes

· Peers

Preliminary activities

· Reading the problem statement

· Talking through the problem

· Making notes

· Looking up examples

· Starting to type code

Along the way

What resources do they use?

· Paper and pen

· Book

· CD

· Web

· JES help

· Lecture slides

· Notes from class

· Peers

· TA/teacher

I was very surprised that the notion of copying from sample programs (or even looking at sample programs) didn’t occur to the participant until an hour and a half into the session.  Hopefully, this wasn’t just because we weren’t connected to the web and he felt he didn’t have access to the lecture slides, though I informed him beforehand that we could use the Mac if he wanted to look at anything on the web.  I doubt this was the case though, because he had sample programs from class copied down in his class notes, which he eventually used, just not until he’d been struggling for awhile.  Maybe the idea of not reinventing the wheel is something that has to be explicitly taught in programming?

What features of the environment do they utilize during the development phase?

· Looking up something in help

· Using showVars

· Printing variable values

· Executing their function

· Trying functions at the command area to see how they work

· Also – after I explained the significance of highlighted (purple) words, he used this knowledge to determine whether he had typed the function name correctly – would watch to see if JES “recognized” the function name (i.e. turned it purple)

· Used the GoTo line function to find a line that was referenced in an error message, but determined that the result was “it didn’t do anything”

What process do they use to develop iteration (specific to HW1)?

Used notes that he had taken in class – had copied down some programs that were discussed in class.  Copied the syntax of the for loop (i.e. “for p in getPixels()”) in the sample program to accomplish iteration in his homework 1.

Timing

How do they allot their time?  (See summary)
Are there parts of the process that seem to take an exceedingly long time?
Accomplishing the task of showing a picture in a window seemed very difficult for this participant.  One reason it took so long is that he attempted to perform all the steps inside of a function without really understanding why or how to do such a thing; eventually he moved from that strategy to the strategy of typing the pick-make-show cycle at the prompt.
Debugging also seemed to take a long time because he didn’t have a very good grasp on what the error messages actually meant and how to deal with them.  He seemed to be changing things without really knowing why he was doing it or what the outcome might be, but was rather taking shots in the dark hoping they would magically fix his program.  Didn’t seem to have a very good grasp of what any of the functions really did, or how input and output works.

Are there certain actions/processes that they repeat frequently?

Making small (e.g. one letter) adjustments in syntax and then trying to compile/run again to see if there’s an error and if so which line it’s on.

Problems/Errors

Problems

· As noted before, he had lots of problems with syntax, spelling and capitalization.  At first he didn’t seem to grasp that names and functions have to be spelled exactly a certain way and have to be capitalized a certain way.  A couple of times he was completely stuck, so I helped him to figure out the correct syntax and spelling, and after awhile he seemed to gain a better grasp on how to do things.  It helped him a lot to understand what the purple highlighting means in JES because he could use it to check his syntax.

· Interestingly, he had some trouble with calculating the percentages to multiply the colors by (e.g. to decrease the red by 25% he multiplied the red by .25).  I explained using fractions, and then he was able to calculate the proper multipliers on his own.

Errors

Frequently encountered “syntax error on line ___” after loading because he very frequently used the wrong names for functions, or the wrong spelling or capitalization.  Once I explained the significance of the purple highlighting he was able to use this to his advantage and encountered fewer errors of this type because he knew to make sure that JES “recognized” the function name (i.e. turned it purple) before trying to compile/run.

Also got “local or global name could not be found” when he made mistakes with his variable names.

Had trouble grasping that you show a picture by using “showPicture”.  Kept trying to show pictures by using “print”

By the end of the session, the participant had encountered and debugged so many errors that he had become much better at dealing with errors and using error messages to help him figure out how to resolve the problem.

· I notice that some error messages were not very helpful to him, such as “I can’t read that as Python” or “error on line x”.  They don’t really suggest to the user how he/she should resolve the error.  Errors such as “pickAfile()” is not a valid function” or “you’re missing a colon on line 23” would be more helpful; not sure how feasible that is…

Debugging

How do they debug?

· In the case where a line was identified in the error (e.g. syntax error on line x) he would go to that line, make a small change in syntax such as changing makepicture() to makePicture() (and sometimes would change something other than the syntax, such as makepicture(f) to makepicture(file)) and then try to load again.  A very large portion of his time (probably 50%) was spent on this exercise.
What resources do they use to help them debug?

· Paper and pen

· Book

· CD

· Web

· JES help

· Lecture slides

· Notes

· Peers

· TA/teacher

Do they utilize features of the environment to help them debug?

· Looking up something in help

· Using showVars

· Printing variable values

· Executing their function

· Trying functions at the command area to see how they work
· Used the GoTo line function to find a line that was referenced in an error message, but determined that the result was “it didn’t do anything”
Testing

How do they determine whether their program is working properly?  What procedure do they follow for determining this?
Ran his code once or twice on his sample picture and then asked me if it looked right.
How extensively do they test?  Once?  Multiple times?  

Once or twice
How do they decide that the program is "done"?
Asked me if he was finished.
Also

What questions do they have?

Asked what the relationship between the black and white windows was.  That’s a tough one to explain…

“Why doesn’t print(f) show the picture?”

“Is this what you spend your life doing?” (referring to programming) 

Asked if he could accomplish all of homework 1 from the black portion of JES.  

Which parts of the process seem most challenging?
Figuring out proper syntax

Understanding what each function actually DOES

Understanding how variables and naming works

Understanding how input to and output from functions works

Understanding the relationship between the white and black windows
· What emotions do they demonstrate during the process?

· Excitement (when his program loaded without error)
· Involvement (while trying to figure out how to resolve errors)
· Confusion (while trying to understand the math behind calculating the RGB multipliers)
· Frustration

· Others?

Questions for afterwards

How was the experience for you?

-better than lab two; said he spent days on lab 2

-feels that he’s getting better

-didn’t know it would take so long

What was your biggest problem you think?

-“not understanding which function, sequencing, and names were appropriate to use”

-noted that he had trouble running JES before copying JES from the CD to the C drive

Were there things that you wanted to do in JES that you couldn’t do?

-hasn’t experimented with JES much yet

What worked really well for you?

-following the examples

-“trying to analyze the error to figure out what’s going on, like the one that says check line x”

Were there things about JES that worked well for you/helped you?

-“feels exciting when the prompt shows up without an error” (meaning after he compiles)

