Contextual Inquiry: Quantification and Use in Videotaped Analysis

Karen Cross and Adrienne Warmack

Human - Computer Interaction Institute

Carnegie Mellon University

Pittsburgh, PA 15213

{kcross@andrew.cmu.edu, asw@cs.cmu.edu}

ABSTRACT

Contextual Inquiryis a method developed byBeyer and

Holtzblatt for grounding design in the context of the work being performed. In this paper, we describe our adaptation of the method to analyze videotaped presentations. Our goal was to find improvements for a slide presentat ion programcurrentlyin development, called `SlideShow

Commander.´ Contextual Inquiryprovided meaningful data on the structures and typical problems found in presentations, on which we based our design ideas. We then further analyzed and quantified the C ontextual Inquirydata, beyond what Beyer and Holtzblatt suggest. T his newstep provided a means to prioritize the design suggestions, as well as a wayto defend the potential commercial usefulness of the software. Deciding upon the value and direction of further effort is essential for software development; by using our adapted formof Contextual Inquiry, we were able to make and defend these decisions.

Keywords

Contextual Inquiry, Personal Digital Assistant, PalmPilot,

UsabilityEvaluation Methods.

INTRO DUCTION

T he Pebbles SlideShowCommander [3] uses personal digital assistants (PDAs), such as the 3ComPalmPilot and

Windows CE devices, to control a presentation in Microsoft

PowerPoint running on a PC. It provides a handheld - means for a speaker to naviga te through PowerPoint slides, view notes associated with the current slide, viewthe list of slide titles, and point or drawon the screen using the PDA. T he current systemuses either a serial cable or infrared (IR) to enable two - waycommunication between the hand - held device and the PC.

We were interested in finding ways to improve SlideShow

Commander both in the short - and the long - term.

Initially, we had little idea of the common styles of presenters ˘ such as the frequencyand means bywhich they cha nged slides, or their use of the cursor to point or draw on the screen. Background literature searches revealed a large quantityof information about howone should give a presentation (e.g. [2]), but little on what people actually did. T o obtain informa tion on the latter, we decided to use the method of Contextual Inquiry(CI) [1].

T he technique of CI recommends observing activities as theyoccur in their natural context, and using a graphical modeling language (`work models’) to describe the work process and to discover places where technologycould overcome an observed difficulty. We chose this method because it would provide data about the detailed structure of actual presentations and guidance on the design of the software.

METHODS

CI, as advo cated byBeyer and Holtzblatt, centers upon live interviews with users at the workplace, based on previously determined foci. We learned the technique fromgraduate lectures in combination with a textbook [1], and had used the technique in several class pr ojects exactlyas described.

However, for our studywe had access to a large libraryof previouslyvideotaped presentations. T his enabled us to studypresentations that varied in formalityand style, and in whether the presentation was given to a local aud ience or simultaneouslyto both a remote and a local audience.

Rather than discard this valuable resource, we decided to adapt the CI technique for videotapes.

T he advantage of a live CI is that you can ask questions and prompt for explanations. However, this would not be appropriate for observing presentations, where uninterrupted observation is actuallypreferable. In such cases, the technique recommends taking notes and interviewing the participants immediatelyafter the observation period. Unfortunatel y, we did not have access to the presenters of the taped talks, so we decided to piece together motivations and goals fromthe evidence of the videotapes themselves. T o do this, we used the verbal comments and behaviors of the presenters when the problems occurred.

Using CI byvideotape, we analyzed nine academic talks that were presented at Carnegie Mellon Universitybetween

May1998 and June 1999. All of the presentations covered various topics in computer science.

We found that CI using pre - existing vi deotapes produced an abundance of data for developing our design ideas.

Because we had videotapes, we were able to return to earlier talks to concentrate on detecting subtle problems that were onlyrevealed in later tapes. Videotapes also enabled us to per formfurther analyses on the severityand duration of the breakdowns. T his gave us the evidence with which we could convince the software developers of the importance of our design suggestions.

RESULTS

T hirty - eight unique types of breakdowns were found in the presentations byusing CI, with a total of 229 instances of breakdowns observed across the nine talks. Breakdowns were present during an average of 8.7 minutes of each approximately60 - minute talk. Each talk had an average of

34 instances of breakdowns , ranging from minor (Severity

= 1) to moderatelysevere (Severity= 4, on a 5 - point scale).

T he most surprising observation fromthe models was the frequencyand total duration of minor interruptions in almost everytalk. Instead of the presentation being a simple, smooth process, the presentations included significant periods of shuffling of papers or fiddling with cords as the audiences waited for the talk to resume.

T he most frequent breakdown we observed was the physical awkwardness of changing slides. Six presenters walked to one spot to talk, then turned and walked to their laptops, re - positioned themselves, advanced slides using their PC, and then returned to the original spot. Often, the PC was poorly placed, compounding the problem. T his procedure wasted an average of 48 seconds in each talk in which it occurred.

One other presenter found a less time - wasting solution:

staying next to the slide control on the podiumthroughout the lecture part of her presentation, and then moving to a spot awayfrom the podiumand closer to the audience for the discussion period. Navigation was also error - prone.

Everytime that users tried to go backwards in their slides using Power Point, theyfailed on their first try(bypressing the wrong key, or not knowing what to do).

Another frequent breakdown was the inabilityof presenters to keep track of time. Six presenters asked audience members for the time at some point during their lectures.

Videotapes allowed us to find and observe the frequencyof breakdowns that wer e overlooked in earlier presentations we studied. For example, it was not until an audience member specificallyasked for a reference to be written on the board (in the fifth talk we examined) that we realized the difficultymost audience members must have when references are given onlyverbally, or skimmed over in slides. None of the talks we studied used handouts, so audience members had no wayto find the references after the talk. Once we noticed this breakdown, having videotapes allowed us to return an d look at the other tapes where we found other places where this problemhad been overlooked.

Design

After we analyzed the talks, we took the completed master list of breakdowns and determined which could have been eliminated using the existing version 2.3 of SlideShow

Commander; and which could potentiallybe solved with either short - term(version 3.0) or long - termimprovements to the software (T able 1). We measured the duration and ranked the severityof breakdowns to argue for the benefit of these impro vements (T able 2). T he developers took our advice for the short - termimprovements, and incorporated

theminto version 3.0 of the software. We have initially tested version 3.0 using volunteers in practice talks. T hese talks showed an absence of the breakdo wns we had predicted would be eliminated byversion 3.0.

Version Description

2.3 Initial version of SlideShow Commander.

Partially solves slide navigation problems.

3.0 Relatively easy changes, including the addition of a timer and enabling user - assigned hard buttons for slide navigation keys.

long - term

Future long - term developments, such as providing a way to control other devices such as VCRs and

Projectors in conjunction with the PC; and including a `task switcher´ to enable fluid transfer between one running application and another, and launching of additional applications.

Table 1. Versions of SlideShow Commander.

Version Instances of

Breakdowns

Prevented

Average

Severity

Total Time

Saved Per

Talk

2.3 178 1.5 54.7 sec

3.0 19 1.25 13.5 sec

Long - term 15 1.7 4 min, 48 sec

None 17 2.1 2 min, 43 sec

Table 2. Improvement fromSlideShow Commander.

`None´ refers to breakdowns that occurred in the presentations but were outside the bounds of current or future versions of the software .

CONCLUSIONS

Usin g CI on videotaped presentations helped us to formour design ideas for the software. Bycapitalizing on the use of video to measure the frequencyand duration of breakdowns, we produced numerical data to support the importance of our designs. Most program mers we have met prefer hard numbers to anecdotes or pictures. By quantifying our CI analysis, we have bolstered our arguments as to the impact of our design ideas. Fromour prior experience, CI is a useful technique for acquiring an accurate picture of th e user. Fromour adaptation of the technique to use on videotapes, it is evident that even this alteration proves beneficial to usabilitystudies.

ACKNOWLEDGMENTS

We would like to thank Brad Myers for his help and support throughout this project.

REFERENCE S

1. Beyer, H. and Holtzblatt, K. Contextual Design:

Defining Customer - Centered Systems. Morgan

Kaufmann Publishers, Inc., San Francisco CA , 1998.

2. Mablekos, C. Presentations that Work. Institute of

Electrical and Electronics Engineers, NY, NY, 1991.

3. Pebbles SlideShowCommander. Available at http://www.cs.cmu.edu/~pebbles