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Appendix to Resolving the Paradox of the Active User: Stable Suboptimal Performance in Interactive Tasks

Preferred procedures in the first data sets

Qualitative descriptions of the preferred procedures are presented in this appendix. For each preferred procedure, the analysis is consistent with the three major claims of the paper: (1) the recommended procedure was more efficient than the preferred procedure, (2) the recommended procedure involved more specialized unit tasks than the corresponding preferred procedure did, and (3) the initial unit tasks in the preferred procedure are composed of more interactive actions. NGOMSL models of the procedures are available from the authors upon request.

Create new button just to change mode. HyperCard supports several procedures of changing to button mode. Clicking on the button icon in the tool palette is the textbook way. An alternative is to use the menu to select the item “new button”. This selection puts a new button on the card and changes the mode to button mode. Note that if the card needs a button, then using the menu to create a new button and to change to button mode is the recommended procedure. However, two students in BM1 used this procedure to change to button mode even though all buttons needed for a card had already been created. Hence, at some later point, the extra, change-mode, buttons were deleted. The preferred procedure is clearly less efficient than the recommended procedures, since one has to delete the extra button later.

The rival procedures both strike us as specialized to the HyperCard environment. According to the NGOMSL analysis, the actual effort for the create-a-new-button unit task is slightly higher than that for the select-<button-mode> unit task. However, in the cases we observed where this preferred procedure was used, the student had recently created a button. Hence, the create-a-new-button unit task may be more active. By BM2, no student used this unit task to change mode.

"Deleted" button by covering it with a white patch. One student “deleted” an extra button by covering it with a white rectangle. This preferred procedure seemed to be transferred from the natural environment – paint over something that is no longer needed. Although this preferred procedure was almost as efficient as the recommended procedure (which requires pressing the delete key on the keyboard), it created potential extra effort later in the task because the white patch sometimes went one layer below the button and the button was shown again. When the button was shown, the student had to click on the white patch to bring it one layer above the button to cover the button again. Since the button is a specific object in HyperCard, the recommended procedure was obviously more specific than the preferred procedure, which is a simple and general procedure in most natural environment. In this case, perhaps both procedures are equally interactive as only a single action is required.

Use spacebar to center text in a field box (BM2) or button name on a button (BM1). Through BM1, the only text tool available to the students was the bitmapped text tool. To move text around, students could type and then select and drag the text (as discussed in the body of the paper) or they could insert leading blank spaces to move the start of the text to the right. During BM1 one student attempted to insert leading spaces into the button label box in the button tool palette. This preferred procedure is clearly negative transfer from word-processors or even traditional type-writer. HyperCard does not allow blank spaces in the button label box so this procedure was unsuccessful. During BM2 another student attempted to use blank spaces to center text in a HyperCard Field Box. Field boxes support ASCII (not bitmapped) text and come with the regular range of alignment adjustments, including centered.

For BM1 there was no recommended procedure for accomplishing what the student was trying to do. Hence, it was reasonable for the student to attempt to invent a procedure. By the time of BM2, the students had learned more efficient, but specialized procedures for manipulating text in Field Boxes. However, we would have expected the procedure to be more general and used more frequently than the more specialized recommended procedure.

Create buttons by copy-paste. In button mode it was possible to select a button by clicking on it with the mouse, copy it, and then paste it at another spot on the current card or on another card. This copy-paste unit task seemed to be simple and common across many computer interfaces. Indeed, for the Macintosh, the copy and paste commands used the same keystrokes to copy and paste a button as to copy and paste text and graphics. Unfortunately, as the links associated with the buttons were copied too, the students had to change the links and labels of each of them, making this preferred procedure less efficient than the recommended procedure of creating a new button. We argue that the student had used the general copy-paste procedure acquired outside of HyperCard instead of the specific copy-paste procedure in HyperCard or the more specialized menu objects required to create a new button. 

Attempt to type bitmapped text into ASCII field box and attempt to type ASCII text into bitmapped rectangle (two procedures). Bitmapped rectangles require a different set of actions than do field boxes. Bitmapped text inside bitmapped rectangles, once created, cannot be changed. In contrast, text inside field boxes is editable. Bitmapped text is created in text mode, but field box text is created in browse mode. However, the displays of bitmapped rectangles and field boxes are identical (with the exception that in field box mode there are lines inside the field boxes).

Indeed, we found that there was much confusion of these two ways of displaying text. After creating the field box, three students selected text mode and typed bitmapped text inside the field box. As with the attempt to type the label on the button, the result was that the text was typed on the card, not in the object – in this case, not in the field box. Recovering from this mistake required students to erase the text they typed, change to browse mode, and type again. One student selected browse mode and attempted to type text into a bitmapped rectangle, but this attempt failed. Since field boxes were used only in BM2, no confusion of this type was found in BM1. This confusion shows that the students failed to apply the right procedure to the right objects on the screen, although the common unit task of type-text was correctly selected in both cases. The distinction between bitmapped text and ASCII text is specific to HyperCard. Students were confused when they could not select the right specific unit tasks. 

Copy-paste-edit text instead of creating new editable text In BM2, rather than typing new restaurant information directly into each field of a new restaurant card, S4 first copied and then pasted text from another card. This student then clicked on and edited the text. This preferred procedure had roughly the same efficiency as the recommended procedure (the exact comparison cannot be easily made as it depends on the content of the text). This case is therefore perhaps not a “real” paradox. On the other hand, the copy-paste procedure is applicable to all objects, however, not all text are editable in HyperCard. It is therefore plausible that the copy-paste procedure is more general than the create-editable text procedure. We suspect that this student wanted to make sure that editable text was copied, and did not want to directly type text inside the box (the typing procedure is the same for bitmapped text and editable text). 

Draw button. Not all preferred procedures were successful. The recommended procedure to create a button is to go to the "Objects" menu and select "New Button". However, S4 and S8 tried to use the draw tools to draw the buttons on the cards. It is possible that students fail to remember the recommended procedure, and the drawing of the buttons allowed the students to directly create the object of interest. Obviously, this is a procedure that is commonly used in the natural environment. However, the interface did not allow buttons to be created this way, and the students ended up erasing the “button” and using the menu to create a “real” button. This example demonstrates that during this early stage of learning, the use of general procedures acquired from another environment could eventually lead to inefficient procedures at later stage of learning. This procedure also seems more interactive than the recommended procedure that requires the use of the pull-down menu.

Use lasso to select button or to select field. In BM1, S5 attempted to select a button by using the lasso tool. In BM2, S6 attempted to use the lasso tool to select a field. In both cases, the recommended procedure required the student to first select the proper mode (button mode or field mode) from the tools palette and then to select the object of interest by clicking on it. In both cases, when the object was finally selected using the recommended procedure, it became clear that the student’s goal was to reposition the object. The lasso tool is a general procedure that applies to almost any objects except buttons and fields. In this case, both students would have used this procedure to move graphics and bitmapped text. Hence, when the recommended procedures and the preferred procedures were competing, S5 and S6 selected the more general lasso tool preferred procedure. 

Use eraser to delete button. One student selected the eraser from the draw-tools palette and attempted to use it to delete a button. This would-be preferred procedure works well with graphics and bitmapped text, but not with buttons or fields. This student eventually “deleted” the button by covering it with a white patch (see its description above). For these students, deleting a button or a field was a much rarer occurrence than deleting a graphic or bitmapped text. Hence, it is reasonable to assume that the general procedure of using the eraser was used more often in different contexts (even in the natural environment) than the more specialized procedure that was required to remove a button.

"Deleted" button by covering it with a black patch. The student, who successfully eliminated (from view) a button by covering it with a white patch, initially tried to cover it with a black patch. Although the black patch did cover the button, it left a black square on the card. However, this seems to have been a necessary step in the invention of the successful procedure. The student was clearly trying to find something from the draw palette that would obscure the button. S1 realized that she or he could draw squares that were filled with a pattern or a color and that these squares could be placed on top of the button. (Note that this prolonged problem solving involved in an attempt to invent a procedure to get rid of a button, supports our contention that the recommended procedure was specialized and not well-practiced.)

