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1.  Research question

· What was the basic research question, or problem? (Please answer in one sentence.) 

The basic research question was, “What is the effect of different graphical techniques for visualizing subspaces of the Web?”
 2.  Purpose of the study

· Was the purpose of the study explanatory, evaluative, exploratory, or descriptive?

The purpose of the study is explanatory, due to the fact that the researchers are studying the effect of different Web visualization techniques on their performance of information searching tasks.  In addition, the researchers are studying the effect of different sizes of Web space on their performance of information searching tasks.
 

· Did the study have only one purpose? 

No.  The study had more than one purpose.  The current study was performed to describe the effectiveness of different graphical techniques for visualizing subspaces of the Web.  Moreover, the researchers wanted to determine whether Web visualization techniques and Web space size influenced a user’s performance at information searching tasks.  In addition, the researchers wanted to determine whether there was an interaction between the Web space size and Web visualization technique.  Ultimately, the purpose of this study is to identify the characteristics of visualizations that best fit, and possibly improve, a user’s mental model of the Web space.

It should also be noted that the researchers added a perception survey at the end of their study to measure understandability and manageability, which don’t appear to even fall under any of these concepts.  These variables neither relate to their hypothesis or their research questions.  It appears that the researchers had a side purpose, that is, to perform a perceptive evaluation of the users to determine their “understanding of the view and the ease with which they could answer the questions or locate themselves in a relevant part of the space.”
3.  Conceptualization

· What were the major concepts in the research?

The major concepts throughout this research included visualization technique, Web space size, and performance of information searching tasks.
 

· How were they defined?

Web space was divided into small and large Web spaces.  The researchers looked at earlier research to help them define Web space size.  Ultimately, they defined the Web spaces having approximately 600 pages were categorized as large spaces, and those of approximately 50 pages were categorized as small spaces.

Web visualization technique was divided into four pieces:

· Distortion Technique
· Zoom Technique
· Expanding Outline Technique
· Three-Dimensional Layout Technique
It should be noted that the researchers actually eliminated the three-dimensional layout technique, due to the fact that it was too difficult to run the three-dimensional layout tools in the experimental setting.

Finally, the performance of information searching tasks was defined by:

· Accuracy

· Time to accomplish tasks in seconds
· How clearly were they defined? 

The first two concepts, visualization technique and Web space size, were both defined clearly.  The researchers made sure that the users knew that Web space size was dichotomous—small vs. large.  Furthermore, they defined what criteria determined whether a Web space was small or large; around 50 pages qualifies as small, while about 600 pages qualifies as large.

The researchers also ensured in the very beginning that the reader knew the different types of visualization techniques: distortion, zoom, expanding outline, and three-dimensional layout.  Furthermore, they made it clear that, due to limitations in the experimental setting, they would not include the three-dimensional layout in their experiment.

The final concept, performance of information searching tasks, was defined at the beginning of the dependent variables section.  The first sentence of that section explicitly states that performance is made up of two measures, that is, accuracy of the answers and time to accomplish tasks in seconds.
 4.  Hypotheses testing

· Were any hypotheses tested? If yes, 

Yes, a couple hypothesis were actually tested.  The researchers expected that performance while using distortion and zoom techniques would be affected less by the size of the Web spaces than the other techniques.  In addition, because the expanding outline technique focuses on detailed local information, it was expected that user performance using this technique would be greatly affected by the size of the Web space.  That is, users with large web spaces were expected to perform less well than those with small Web spaces.

Thus, the two null hypothesis may be:

· Distortion and zoom techniques will be affected more by the size of the Web spaces than other techniques.
· Users using the outline technique in large Web spaces will perform better than those with small Web spaces.

· Were these hypotheses justified in terms of prior research? 

Though the researchers did not explicitly speak of prior research, they did mention that prior research had been done by Heflin et al. (1997) when comparing the WebTOC interface with a standard browser.  They also note that the user satisfaction ratings were higher in that study.  We believe that this research is justified in the fact that is attempting to be explanatory, rather than evaluative.
 5.  Variables

· What were the independent variables in the hypotheses? 

The independent variables are Web space size (small or large), and Web visualization technique (distortion, zoom, and expanding outline. Three-dimensional layout was thrown out).

· What were the dependent variables in the hypotheses? 

The dependent variables were accuracy of the answers and time to accomplish tasks in seconds.  Together, these variables create the concept of performance.
 6.  Validity

· Did the instruments used seem valid?  Why or why not? 

Yes. The researches made it very clear in the Procedure section (3.2.3) of their paper which instruments they used for their study. They explained how the screens were placed on the monitor, what software they used on the computer (Internet Explorer, Windows NT, etc..), including what software packages they used for their study (Site Analyst, MerzScope, LiveIndex).  In addition, the researchers used previous research to help them operationalize their concepts to create their questionnaires.  For example, the researchers looked to previous research to determine what criteria needed to be met to classify a Web space as small or large.  The fact that the researchers reviewed previous literature/research helps them avoid compromising content validity.

Finally, the measurements of the concepts appear to be valid on its face.  To us, it seems that a measure of accuracy and timeliness would be a valid measure of performance for this particular study.

· How did the authors attempt to establish this? 

As mentioned above, to ensure the validity of their answers, the researchers used previous literature and research to develop their questionnaires.  For example, the researchers created the perceptive evaluation primarily from the WebTOC experiment and the WWW survey questionnaire from Georgia Tech.
 7.  Causation

· Were any causal assertions made or implied in the hypotheses or in subsequent discussion?  If yes, 

The researchers assert that there was a significant effect of the visualization tool on response time and a corresponding trend on accuracy.  More specifically, there were significant differences between the zoom group and the expanding outline and control groups.  The researchers also assert that there was a significant effect of Web space size on accuracy and response time.  More specifically, those browsing a small Web space completed the questions in less time than those browsing larger Web spaces.  The researchers also assert that regular use of Web makes users more skillful in Web browsing.

· What approach was used to demonstrate the existence of causal effects? 

The researchers used bivariate statistical methods (ANOVA, t-tests, Tukey test) to determine whether a relationship existed between the independent variables and the dependent variables.  Demonstrating a strong relationship between the variables and change in the dependent variables due to the treatment demonstrates association causality.

· What, if any, variables were controlled in the analysis to reduce the risk of spurious relationships? 

To reduce the risk of spurious relationships, the researchers assigned participants to experimental groups randomly, controlling web experience, which may vary among participants.  By assigning the participants randomly, the researchers ensure that variations in Web experience, or any other characteristics or attitudes, will not influence the performance of information searching tasks.  The greater the number of participants assigned to each group, the more likely that the groups will be equivalent in all respects.  Thus, the researchers randomly assigned 10 people to each group.  Furthermore, the researchers state in section 4.1 that they used ANOVA to analyze the pre-test performance, establishing inter-group homogeneity.

· Should any other variable have been measured and controlled? 

We can not think of any other variables that may have needed to be controlled in this experiment.  We believe the researchers controlled the necessary variables in this experiment to ensure homogeneity and nonspuriousness.

· How satisfied are you with the internal validity of the conclusions? 

We are fairly satisfied with the internal validity of the conclusions.  The experiment was definitely created with much care.  The researchers seemed to pay special attention to possible variables that may have an effect on the dependent variables, establishing nonspuriosness.  In addition, the researchers used bivariate statistical analysis to determine whether relationships existed between the variables, aiding them in establishing association validity.
 8.  Sampling

· What type of sample was selected? Was a random method of sampling used? 

The researchers used a purposive sample, since they were looking for students that met their required criteria; researchers wanted students that had a minimum of 5 hours of Web experience.  Since this was a purposive sample, the sampling method is not random.

· How would you evaluate the likely generalizability of the findings to other populations?  Please explain. 

Since a non-random technique of sampling was used, it is most probably that the sample is not very generalizable to the population, or across populations.  Moreover, the researchers only chose participants from the University of Pittsburgh.  The researchers are missing out on participants that are not part of the academic world.  It is our hypothesis that most students are generally good Web surfers.  In addition, the researchers do not make any claims toward the generalizability of their study.  However, since the researchers stated that their purpose was to ultimately “identify the characteristics of visualizations that best fit, and possibly improve, a user’s mental model of a Web space,” it is our understanding that the researchers did hope to make the study generalizable.
 9.  Research design

· What type of research design was used (case study, comparison, longitudinal, longitudinal comparison, or experiment)? 

The researchers used an experimental design for this study.  How do we know?  The researchers had more than two experimental groups, including a control group.  They also used random assignment to assign participants to the control and experimental groups.  Each group received a different treatment, where the treatment was a combination of the Web space size and the visualization technique.

· What this study quantitative, qualitative, or both? Please explain.

The study was quantitative.  All questionnaires involved data that was countable.  The final perception test used 9-point Likert scales, which allowed the researchers to treat the results as quantitative data.  In addition, the experiment test used quantitative variables, which were then analyzed through bivariate analysis techniques, such as ANOVA.

· How well was this design suited to the research question posed? 

The design is well suited to the questions posed in this study. The experimental design allows the researchers to determine whether a relationship even exists between the independent variables and dependent variables.  
Performing a longitudinal study may cost more money.  In addition, they do point out that they wish their study was more longitudinal at the end of their paper. They even go as far as to recommend this for future research in the field.  For example, the researchers state that it is necessary for “future work on usability need to expend the practice with tools far beyond a single session.”
 10.  Data collection methods

· Were multiple methods used? 

The experiment was broken into four sessions: (1) a survey session, (2) a training session, (3) a test session, and (4) a perceptive evaluation session.  During the first session, a survey was administered to the participants to collect demographic statistics and computer and Web experience.  This questionnaire was derived from the WebTOC experiment at the University of Maryland.  No data was collected during the second session.  For the third session, another questionnaire was administered to the participants.  This questionnaire was used to measure accuracy and the time to accomplish the task.  Finally, during the fourth session, the participants were administered a questionnaire designed to help the researchers collect data on view understandability and manageability.

· Were findings obtained with different methods complementary? 

The researchers only used one method to obtain their data.  Furthermore, all data that was collected from each questionnaire was quantitative.  Hence, this question doesn’t really apply.
 11.  Findings

· What were the findings?  Please summarize.

The results of this study were broken down into 6 categories. The overall result was that the zoom technique was the most difficult to use, while the expanding outline was the most beneficial. Also, it was easier for people to navigate the smaller Web space as opposed to the larger Web space. Prior Web experience and computer use was found to be statistically insignificant. As for the two different types of questions asked (tool-strong and tool-neutral) there was no significant difference in response times between the two sets of questions. However, more accurate answers were given to the tool-neutral questions. Overall, the tool-strong questions were more difficult to answer for the user despite the ability of the visualization tool to help the user. It was also found that it could be inferred that regular use of the Web makes users more skillful in Web browsing.

· Were the statistical data clearly presented?  

Statistical data was clearly presented in the report. Data included in the body of the report referenced well-formed tables of compiled data.  When you needed to look for specific statistical data it was only a table away.  In addition, the researchers did an excellent job of summarizing the results of these statistics.  The researchers also stated which methods were used to determine the relationships between the variables.  Even if a reader didn’t understand the techniques used, they still would’ve been capable of understanding the results.

· Were the qualitative data clearly presented?

There was no qualitative data. Hence, this question does not apply to this study.
12.  Discussion section

· Did the authors adequately represent the findings in the discussion section? 

The authors did an adequate job presenting the findings in the discussion section. They broke down the findings into six different sections:

· Homogeneity Among Groups

· Main Test Results

· Tool-Strong Questions vs. Tool-Neutral Questions

· Control Group Performance

· Role of Experience on Performance

· Perceptive Evaluations

This made it very easy to track the results. It did, however, make it difficult to find correlation between each of these sections. But, it should be noted that this correlation was not necessary to understand the results, but rather presented for the sake of internal validity.  The researchers discussed the results in each section thoroughly.  The results were summarized well enough that non-statistical geniuses like us could understand their findings.

· Did you agree or disagree with the author's interpretation? Do you have further questions? 

We agree with the author’s interpretation of the results. Known statistical methods were used to determine whether relationships existed between the variables, and it appears that the researchers paid special attention to the effect of outside variables on their dependent variables.  The researchers actually included a section (4.1) dedicated to letting the reader know that they attempted to establish internal validity (nonspuriousness through homogeneity).  Due to the fact that the experiment appears valid, and the fact that the researchers used known statistical methods, we believe the author’s interpretation is valid and accurate.  

Moreover, the researchers basically restated what they did in the discussion section of the report in the summary portion of the report. The results found were presented to the reader in a format that was easy to read and understand. Consequently, this made it easier for the reader to determine whether the researchers actually answered their previously stated research questions.

Other than that, we have no further questions for the author or researchers on this project.  The findings were interesting, though, we honestly wonder why the researchers even tackled the role of experience on performance.  We found it humorous when the researchers stated that “regular use of the Web makes users more skillful in Web browsing.”  No duh, Sherlock!
