
Statistical Analysis using IBM SPSS Statistics Version 23 
 

Questionnaire Items 

Dependent variables:  
The questionnaire contained the following questions:  

Please answer the questions below with a value from 1 (= I fully disagree) to 5 (= I fully agree):  

 I1. I had a very good overview of the documents I had already visited. 

 I2. It was very easy to find and revisit key documents again 

 I3. It was very easy to find the relevant passages in the key documents again. 

 D1. It was very easy to find open documents on the large display 

 D2. It was very easy to manage (place, re-size...) multiple windows on the large display 

 S1. It was very easy to search within the provided documents. 

 O1. I am very satisfied with the outcome of this session 

 O2. The large display hardware was very pleasant to use.  

 O3. Overall, the software was very pleasant to use 

Please rate how much the items listed below helped you to solve the task with a value from 1 (= not 

at all) to 5 (= very much). 

 (H1. Concept Graph)1 

 H2. Search Tool 

 H3. Large Display Space 

 H4. Visual Links 

 

Outlier test:  

 

                                                           
1 Not evaluated here, because it was only rated by one group.  



 

For I1, two outliers were detected (PG2 and PG8).  

 

No outliers detected for D1 and D2.  

 



  

We detected an outlier (PL6) for S1. For O3, we detected four outliers (PL1, PL4, PL7, PL9).  

 

 

For H4, we found 3 outliers.  

All outliers were manually removed before performing any further tests.  



Normality tests:  

 

For I2 and I3, the normality assumption is violated (p < .05).  

 

For D1 and D2, the normality assumption is also violated.  

  

For S1, O1, O2, and O3 the normality assumption is also violated.  

 

For H2 and H4, the normality assumption is violated. We therefore performed independent t-tests 

for I1 and H3, and Mann-Whitney U tests for the remaining questionnaire items.  



Independent t-tests 

 

The table above shows the descriptive statistics (mean and standard deviation).  

 

Since the Levene Tests for Equality of Variances are not statistically significant (red box), we can 

assume equal group variances. We did not find any significant differences for H3 and I1.  

Mann-Whitney U Test 

 

Condition 1 corresponds to the BLC condition, and condition 2 stands for the links condition.  



 

The only significant difference was found for I3 (p=.037).  

  



Task Performance 

Dependent variables:  

 numHints: number of correctly identified hints 

 numGTDocs: number of distinct documents opened out of the 13 ground truth documents 

 numUniqueDocs: number of distinct documents opened (both, distractors and ground truth) 

Outlier tests:  

 

 
 
Outliers found for numHints and numUniqueDocs were manually removed before performing any 

further tests.  

Normality tests:  

 

The normality assumption is violated for numHints. We therefore performed a Mann-Whitney U test 

for numHints, and independent t-tests for numGTDocs and numUniqueDocs.  



Independent t-tests 

 

Since the Levene Tests for Equality of Variances are not statistically significant (red box), we can 

assume equal group variances. There is no significant difference for both dependent variables (green 

boxes).  

Mann-Whitney U test 

  
The links condition has a higher mean rank for the number of correctly identified hints.  

 

There is no significant difference between the two groups.  

 
 

  



Usage logs  

Dependent variables:  

 Queries: number of queries performed in the search tool over the entire study 

 Files: number of text files opened from the search tool over the entire study:  

 Links: number of visual links initiated over the entire study 

Outlier tests:  

 

 

We found two outliers for queries and one outlier for links. All outliers were manually removed 

before performing any further tests.  

 



Normality tests:  

  
The normality assumption is violated. We therefore performed Mann-Whitney U Tests for all three 

dependent variables.  

Mann-Whitney U Test 

 

The links condition has a higher mean rank for the number of queries and visual links, but a lower 

mean rank for the number of opened files.  

 

We found significant differences for the number of queries and visual links.  

 

  



Display Space and Window Usage 

Dependent variables:  

 DisplayAvg: Average usage of display space over the entire study (in % of overall display 

space) 

 displayMax: Maximum usage of display space during the study (in % of overall display space)  

 windowsAvg: Average number of open windows over the entire study 

 windowsMax: Maximum number of open windows during the study  

Outlier tests:  

  

  
We found no outliers for the dependent variables.  



Normality test:  

 

All dependent variables, except for windowsAvg follow a normal distribution (p > .05). We can 

therefore conduct independent sample t-tests for displayAvg, displayMax, and windowsMax, and a 

Mann-Whitney U Test for windowsAvg.  

 

Independent t-tests  

 

The table above shows the descriptive statistics (mean and standard deviation).  

 

Since the Levene Tests for Equality of Variances are not statistically significant (red box), we can 

assume equal group variances. All three independent variables are statistically significant (green 

boxes).  



Mann-Whitney U Test 

 

Condition 2 (links) has a higher mean rank.  

 

This difference is statistically significant.  


