The experimental design is a 3 (interface) x 6 (task) repeated measures within subject design.  To control learning effects the order of presentation of the interfaces and the task sets were counterbalanced.  The three task sets used different branches of a single large tree and were carefully chosen to equivalent in terms of number of levels traversed and semantic complexity of the data explored.   

Tasks:

A possible source of bias is the semantic complexity of the task.  (e.g. to find kangourous users have to know that they are mammals)  so we provide hints with the tasks to reduce biases. 
Interface treatments


Treebrowser(T)  

Hyperbolic(H)
  Explorer(E)

noise factors: 

Order (learning)

task  sets  1 -  2  - 3  (which were designed to be as equivalent as possible in different parts of the dataset)
Dependent variables:


Time to complete tasks 


Subjective satisfaction

Counterbalance for order and task set

18 subjects

1 
T1
H2
E3

2
T1
E3
H2

3
H2
T1
E3

4
H2
E3
T1

5
E3 
T1
H2

6
E3
H2
T1

7
T2
H3
E1

8
T2
E1
H3

9
H3
T2
E1

10
H3
E1
T2

11
E1 
T2
H3

12
E1
H3
T2 

13
T3
H1
E2

14
T3
E2
H1

15
H1
T3
E2

16
H1
E2
T3

17
E2 
T3
H1

18
E2
H1
T3

Training:

       VOCABULARY ( on a simple handrawn tree I also explain what I call 

Node 

            Path (path of parents up the tree)

            Siblings (other leaf items with same parents)


Deepest branch vs. branch with most nodes

      For each interface: 

· I demo with a test dataset 

· In hyperbolic I show chick or drag

· In tree-classic show the hand dragging (?) Ask if they guess what the icon means.

   
-     they get to play with it for 1 minute with 2 sample tasks:

· find XXX

· what is the branch of the tree with the most items?

 
Ancestors 



 
















4 direct descendants of X










    







branch of “demo” that has the most nodes
hypothesis:

Treebrowser smooth animation and familiar orientation helps reading and navigation (Tasks A,C H)

Treebrowser familiar orientation and dynamic open/close helps finding path

Explorer slower than other 2 because of user managing closes of dirs (task E)

Treebrowser stable orientation helps returning to previous items (Task D, and H)

Treebrowser stable orientation helps reading and counting ( Task E)

Treebrowser better preview of branch size than hyperbolic (and obviously better than explorer) (Task G)

Preferences will be varied, 
Treebrowser easier to learn than hyperbolic  (satisfaction)

A- Navigation  to deep item (all 7 down)

    
Treebrowser and hyperbolic equivalent, Explorer worse because of small size

B- Topology task: Path


Treebrowser better

C- Navigation to a known item (up then down)


All equivalent

D*- Navigation to item previously visited (all 8 moves and then down)


Treebrowser and explorer (better orientation, memory)
E*- Navigation + Topology :    open and close a lot, count siblings 


Tree browser best, Explorer worst

F- Navigation (top then down)


As A

G*- Topology: size of branch

H* - Navigation (return to deep know item)

S1: 

A:   In “Things” find Kangaroo ( a vertebrate animal, mammal, marsupial)

B:  Read me the names of all the ancestors of Kangaroo 

C:  From there, go to Planaria (a flatworm)

D:  From Planaria return to Kangaroo,  then return to Planaria again

E:   Remaining in Things:  Find 3 nodes that have MORE than 10 direct descendants


(tell me their names as you find them)

F:  Go back to the top, then down to Science

G:  You have 30 sec. to estimate which branch of Science has the most nodes.

        (when 30 sec are passed,  tell me the name of the node, or “I can’t tell”)

H:  Return to Planaria
S2:  

A:  In “People” find a Admiral ( it is a military role, United States, Navy , officers)

B: Read me the names of all the ancestors of Admiral

C:  Go to Dentist (a role)

D: from Dentist  return to Admiral  then to Dentist again

E:  Remaining in People:  Find 3 nodes that have MORE than 10 direct descendants

           (tell me their names as you find them)

F: Go back to the top, then down to Terrestrial 

G: You have 30 sec. to estimate which branch of Terrestrial has the most items.

        (when 30 sec are passed,  tell me the name of the node, or “I can’t tell”)

H: Return to Dentist

S3  

A: In “Events” find Pokemon (historical event, cultural, western civilization, modern time) 

B: Read me the names of all the ancestors of Pokemon 

C: Go to “Typhoon Sally” (a tragedy)

D: from “Typhoon Sally” return to Pokemon, then to “Typhoon Sally” again

E:  Remaining in Events:  Find 3 nodes that have MORE than 10 direct descendants

                      (tell me their names as you find them)

F:  Go back to the top, then down to Measurements

G: You have 30 sec. to estimate which branch of Measurements has the most items.

        (when 30 sec are passed,  tell me the name of the node, or “I can’t tell”)

H: Return to “Typhoon Sally” again

Subjective questionnaire 

Subject#:  

Hard to learn

Easy to learn





  I hate it!

I love it!

MS Explorer

1  2  3  4  5  6  7  8  9




MS Explorer

1  2  3  4  5  6  7  8  9
Hyperbolic

1  2  3  4  5  6  7  8  9




Hyperbolic

1  2  3  4  5  6  7  8  9
TreeBrowser

1  2  3  4  5  6  7  8  9




TreeBrowser

1  2  3  4  5  6  7  8  9

Hard to navigate

Easy to navigate



I don’t want to use it

I want it now

MS Explorer

1  2  3  4  5  6  7  8  9




MS Explorer

1  2  3  4  5  6  7  8  9
Hyperbolic

1  2  3  4  5  6  7  8  9




Hyperbolic

1  2  3  4  5  6  7  8  9
TreeBrowser

1  2  3  4  5  6  7  8  9




TreeBrowser

1  2  3  4  5  6  7  8  9

 Hard to guess the topology

Easy to guess the topology

MS Explorer

1  2  3  4  5  6  7  8  9





Hyperbolic

1  2  3  4  5  6  7  8  9




 
TreeBrowser

1  2  3  4  5  6  7  8  9




 

Subjective questionnaire – 

After completing the main quiz, subjects were asked to complete an eleven item subjective questionnaire which rated their experience during the experiment (see Appendix 3). This questionnaire consisted of a selected set of items from the Questionnaire of User Interface Satisfaction (Chin, Diehl, & Norman, 1988) which has a high reliability, Cronbach's alpha = .94.    Responses were collected and then the subjects were debriefed. 

Results

We use univariate analysis of variance to investigate the differences in time to complete the task and satisfaction.

Satisfaction:

The following results are based, per question, on the total mean score on a 9-point Likert-type scale for each question for each interface.

THINGS TO LOOK FOR:

TREEBROWSER

One at a time or2 at a time?

Example of simple analysis:

20 subjects.  10 tasks on 3 interfaces.  The subjects reported their primary major or field as being computer science (65%), HCI (15%), informatics (5%), quality assurance (5%), marketing (5%), or unspecified (5%).

30 tasks total and 3 interfaces so use: F 3-1, 60-3  

We analyzed the results of the experiment by running a single factor (also called One Way) ANOVA for each of  two dependent variables.  The measured time (F2,57 = 92.3) p < 0.0001 and subjective preference (F2,57 = 85.6) p < 0.0001 each had significant differences, so we performed a post-hoc analysis using Tukey HSD.  For the measured time, there was a significant difference between the squarified treemap algorithm and the other two, but not between the basic ordered and strip treemap algorithms.  For subjective preference, there was a significant difference between all three algorithms.  Figure 8 shows the numeric results from the experiment.


Figure 8: Results from user study validating readability metric.  Error bars show standard deviation, and the algorithms marked with an * are statistically different than the others.

The user study results do validate the readability metric.  While the time measurement for the strip and basic ordered treemap were not significantly different, the trend was in the same direction as the readability metric (strip faster than basic ordered which is faster than squarified), and the difference between the three algorithms for subjective preference was significant, and in the same direction as the readability metric.

TREE datasets

http://www.acm.org/class/1998/
The ACM Computing Classification System [1998 Version]

Valid in 2002



The full classification scheme involves three concepts (described more fully in the Introduction): the four-level tree (containing three coded levels and a fourth uncoded level), General Terms, and implicit subject descriptors. (See also the Report of the CCS Update Committee). For information on how to classify works using the CCS, see How to Classify Works Using ACM's Computing Classification System 

Top Two Levels of the ACM Computing Classification System (1998)
Full Tree with Subject Descriptors:

The full CCS classification tree is available as a hypertext document, as a single document, or as an ascii file. 

Uncoded items are subject descriptors. Nodes in parentheses indicate a cross-reference to related material.
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