Notes for session 2: Observation of students completing homework 1

Summary of session 2:

Two female participants, called participants A and B, came in together to work on homework one.  I set them up on two computers next to each other, one on the Mac in the lab and another on my laptop.  The Mac had internet access but the laptop did not.  The girls got started right away using JES.  First they each performed pick, make, and show in the bottom half of the JES window in order to display a picture in a window.  Then they started writing code by working directly from samples in class.  Some parts, such as what p in “for p in getPixels()” they seemed to copy without understanding the meaning of the code, but for the most part they seemed to understand the code and were able to modify it to accomplish the goals of homework 1.  They seemed much more confident than subject 1.  While developing their programs they utilized an iterative process of modifying the code, testing it on a picture, then modifying again based on the results, and so on.  Surprisingly, though the girls were sitting right next to each other and had views of each others’ screens, they did not consult with each other much during the process.  However, they occasionally consulted with each other for “simple” questions but would ask me for help on questions that they deemed more challenging or theoretical.  The process of preparing to write code (i.e. getting a picture to show up in a window) took about 10 minutes; writing code took about 20 minutes, and testing took about 10 minutes.  Very little debugging was required, because much of their code worked without problem the first time it was typed, partially due to the accuracy of their utilization of sample programs (which, from my experience teaching similar classes, is not a trivial skill).  To test, I suggested that the girls compare the results of running their code on the same jpg file to see if they got the same answer, which they did.  They then determined that they were finished and went home after the short interview.

Preparation/Getting started

The participants started working with JES right away (I had JES running on both computers when they came in).  Participant B’s computer was connected to the internet (she was using the Mac in the lab), so she looked up some lecture slides to find some example programs.  Both participants started working from the decreaseBlue example in the lecture slides.  They noted that “he goes over everything we need in class.”  Participant A stated that doing the homework this way felt like cheating because all she had to do was use the sample programs from her notes.  Afterward she noted “but it is a resource.”      

Resources they have available at the start:

· Paper and pen (participant A had copied the assignment onto paper)

· 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

· Peers

· TA/teachers

· me
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

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

Both participants used sample code from lecture slides and copied the code “for p in getPixels())” in order to form their loops.  I’m not sure how well participant B understood what she was copying, about halfway through the session she asked me what “p” was.

Participant B, when constructing her for-loop, started off by building multiple loops (intending to make one loop for each color component) but then stopped and instead decided to put everything in the same loop; was unsure if this would work, and asked me if she could “still use p.”

I found it interesting that participant A chose to solve the problem by creating three separate .py files, one for each color.  Each .py file was identical except for the color being altered.  It’s also interesting to note that she retyped the code from her notes every single time, rather than using copy/paste, though this may have been because copy/paste doesn’t always work in JES on my laptop.

Timing

How do they allot their time?

How long does it take them to:

· Start writing actual code? 10 min (first 10 minutes spent trying to get a picture to show up on the screen using JES)

· Create a functioning loop (specific to HW1)? 20 min

· First try to run their code? 20 min

· Debug their code? 25 min

· Accomplish correctly working code? 30 min

· Decide that they are “finished”? 40 min

Are there parts of the process that seem to take an exceedingly long time?

Compared to participant 1, both of these participants seemed to finish the assignment relatively quickly.  It still seemed to take a long time to accomplish the process of pickAFile, makePicture, showPicture.  Seems like students don’t really understand exactly what all those functions are doing which makes it hard for them to understand when they need to be used and when they don’t (e.g. when you need to create a new variable and when you don’t).  It took longer than I would have expected to test their programs (see the Testing section for an explanation of how they tested their programs), partly because of the pick-make-show process.

Are there certain actions/processes that they repeat frequently?

Pick-make-show.  I don’t think they understand completely that the picture (and all changes to it) gets saved in its variable title throughout the JES session, so if you want to use the altered picture you don’t have to pick-make-show again.  They did not seem to completely grasp that the cumulative changes made to the picture are saved as part of the picture during that JES session, even if you close the picture window and then run showPicture() again.  Participants also had to repeat different parts of the pick-make-show process several times at the beginning of the session due to getting errors in JES (e.g. “there is no file at that name” or the picture height/width error).

Repaint.  Participants frequently repeated the process of making small alterations to their code and then testing it and repainting the window.  On a few occasions participant A forgot to repaint after running her code, and was confused that nothing was happening. 

Problems

Pick-make-show

At the beginning of the session, the participants experienced some difficulty getting to the point of showing a picture in a window on the screen.  Participant A forgot on multiple occasions to assign a name to the file she picked (e.g. used pickAFile() instead of file=pickAFile()).  However, when copying a different alternative from course notes which chooses a file by typing in the path and name, she correctly assigned it to a name (because that was how it was done in class).  This indicates to me that she didn’t fully understand the whole process of assigning things to variables.  She wasn’t able to resolve this on her own, so asked me for help.  

Forgetting to repaint

Participant A forgot on several occasions to repaint after running her functions.  She generally expressed confusion about why the picture hadn’t changed.  The first time it happened she thought about it for a few seconds but wasn’t able to figure out what had happened and asked me for help.  I prompted her to think about any additional steps she might need to perform, and then the lightbulb went on (“Oh!”) and she remembered that she had to repaint to display the changes.  She expressed feeling stupid for forgetting to do this.  On later occasions when she forgot to repaint, she would usually think about it for a few seconds, sometimes verbalize confusion, then realize on her own what to do.  She continued to express feeling stupid for forgetting to repaint.

How do they resolve these problems?  

Generally the participants would experiment a bit on their own with different tactics, sometimes looking through various sample programs in the course notes, then would resort to asking each other, and finally if they still had trouble they would ask me for help.  Sometimes would sit for a minute and think about the problem then ask me for help if they couldn’t figure things out.

What resources do they use?

· Paper and pen

· Book

· CD

· Web

· JES help

· Lecture slides

· Notes

· Peers

· TA/teacher

· me

Errors in JES

Typing in the wrong part of JES

Participant A typed in the wrong window on several occasions (e.g. would intend to type in the white box but would type while cursor was active in the black box).  She found this frustrating.

Forgetting to repaint (as described above)

Pick-make process

Experienced some difficulties in getting pictures to display on the screen.  Occasionally received the error that there was no file at the specified path.  

Generally were able to recover from these errors on their own after sitting and staring at the screen for a moment or trying a different syntax.

Occasionally the girls received the “can’t read this as Python” error, which they were usually able to resolve by checking their syntax but sometimes had to ask me for help when they couldn’t figure out what they had done “wrong”.

Participant A noted that on her computer at home, she gets the “can’t read this as Python” error when her commands are “all scrunched up,” meaning without spaces (e.g. “file=pickAFile()” instead of “file = pickAFile()”).  

Debugging

The participants didn’t really have to debug because their code worked without problems.

Testing

How do they determine whether their program is working properly?  What procedure do they follow for determining this?

Participant A finished her program first, and then ran her code on flower.jpg, then asked me if it was “right.”  I couldn’t remember exactly what my results on flower.jpg looked like, but hers seemed different from mine, so I suggested that the two girls compare results.  Since participant B was using barbara.jpg for testing, the two girls switched – participant A tried her code on barbara.jpg and participant B tried her code on flower.jpg.  I could tell from looking that the results were identical, but the girls were a bit confused by the fact that the pictures looked slightly different on the Mac flat screen versus my laptop screen.  They were concerned that the small difference that they saw was due to inconsistencies in their code rather than in the hardware they were using.  They discussed this between themselves for a little while; participant B eventually convinced participant A that the two pictures were really the same.  They then checked with me and I affirmed their decision.  They still seemed a little bit uncertain, but the details of their code looked correct so I told them everything seemed in order.
How extensively do they test?  Once?  Multiple times?

Throughout the session, the participants tested by running their code after each significant change to the code.  In general, I was impressed to see how effectively they cycled between development and testing.  

At some points, they even tested a second time without making changes to the code, to make sure they had done it “right,” and of course obtained the same results.

How do they decide that the program is “done”?

After they determined that they had gotten matching results with barbara.jpg and flower.jpg, they checked with me one more time to make sure they were finished and hadn’t forgotten anything or done anything wrong.

Also

What questions do they have?

Participant A asked me if she needed to “put pickAFile() and stuff” in her program.  I found it interesting that this was something that both she and participant 1 were unsure about.  

Participant A asked if she could name the “command” (referring to the functions she created for changing colors) anything she wanted.

Near the beginning of the session participant B said that she didn’t understand what the indenting meant.

Which parts of the process seem most challenging?

As with participant 1, I think both participants in session 2 were uncertain of exactly how the pick-make-show cycle works.  Both started off the session by attempting to open up (i.e. show) a picture, and it took them quite a few tries to get this to work.  They have difficulties with understanding how assigning files and pictures to variables works, and sometimes will run pickAFile() or other functions without assigning the results to a variable, then have trouble figuring out what to do afterwards.  Participant A noted that “my problem is making sure I’m finding the file and writing to the correct source.”

What emotions do they demonstrate during the process?

· Excitement

· Involvement (when trying to figure out how to resolve some problem or error)

· Confusion (when something didn’t work as expected)

· Frustration

· Others?  
Questions for afterwards

How was the experience for you?

-it was helpful to get help on the basics of JES

-was a learning experience

-collaborating is always helpful, and good for small questions because we can just ask each other quickly for help and get the answer right away

What problems did you encounter?

-homework statements are a little too vague about exactly what students are supposed to do; would like more detailed directions

-noted that “it’s the little things that make it work” meaning that they would like more detail on exactly how to make things work in JES

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

-noted that they “don’t mind JES”

-are getting used to the spacing and syntax

-but going through all the steps to make a picture show up is “tiring”

What worked really well for you?

-having a TA available

-having notes on the sample programs that are done in class; it helps to use them when writing programs

-lecture slides are really helpful in writing programs

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

-it’s nice that the turnin procedure is so simple

