
 iii 

Table of Contents 
1 Introduction ................................................................................................................. 1 

2 Background & Related Work...................................................................................... 2 

2.1 The Importance of Non-Linear Books ................................................................. 2 

2.2 Current Solutions.................................................................................................. 4 

2.3 Current Problems.................................................................................................. 6 

3 Adventurous Reader.................................................................................................. 11 

3.1 Detailed Description ........................................................................................... 15 

3.1.1 Interface Buttons and Functions ................................................................. 15 

3.1.2 Network Interface Functions....................................................................... 21 

3.2 Implementation................................................................................................... 23 

3.2.1 Network Interface ....................................................................................... 23 

3.2.2 Calibre Integration ...................................................................................... 23 

3.2.3 E-Book Table of Contents .......................................................................... 25 

4 Research Questions and Hypothesis ......................................................................... 26 

5 User Testing .............................................................................................................. 28 

5.1 Research Method ................................................................................................ 28 

5.1.1 Laboratory Study ........................................................................................ 28 

5.1.2 Long-Term Study ........................................................................................ 32 

5.2 Participants ......................................................................................................... 36 

5.2.1 IRB Approval .............................................................................................. 36 

5.2.2 Recruiting .................................................................................................... 36 

5.2.3 Summary of Participants ............................................................................. 37 

5.3 Research Results ................................................................................................ 38 

5.3.1 Do users understand their position in the narrative? ................................... 39 

5.3.2 Do users understand the relationship between the e-book’s text and the 

network? .................................................................................................................... 41 

5.3.3 Can users estimate their progress through the e-book from the network? .. 43 

5.3.4 Do users understand how to advance through the text? .............................. 44 

5.3.5 Do users experience less disorientation in AR than in Calibre? ................. 45 

5.4 Usability Results ................................................................................................ 48 

5.4.1 Can users find buttons and functions when needed? .................................. 48 

5.4.2 Can users find specific nodes when prompted? .......................................... 57 

5.5 User Testing Summary and Conclusions ........................................................... 58 



 12 

contents in an ordered hierarchy, and does not adequately convey the reader’s position or 

progress through the text. 

 

 
Figure 2: The Most Boring Book Ever Written (Pitts & Kerkhoven, 2012) shown in Calibre (Goyal, 2015). 

 

 
Figure 3: The Most Boring Book Ever Written (Pitts & Kerkhoven, 2012) shown in Adventurous Reader. 

 

To demonstrate, Figure 2 shows part of a pick-a-path book as it would appear in Calibre 

(Goyal, 2015). The table of contents on the left lists all the sections in the book. Readers 

can click an entry to jump to the beginning of the corresponding section in the e-book’s 

text, displayed on the right, or they can use the scrollbar on the far right to scroll through 

the text linearly. If readers start at “Cover” and scroll down until they reach the end of the 



 18 

 Table of Contents Scrollbar – In Calibre’s interface, this scrollbar allows users 

to scroll through the e-book’s hierarchical list of sections as shown in Figure 2. In 

Adventurous Reader, this scrollbar is a quirk of the interface. 

 Text Scrollbar – This scrollbar is used to scroll through the text of the e-book. 

 

 
Figure 6: An example of what Adventurous Reader looks like in full screen mode. 
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5.1.2.6 Post-Test Questionnaire 
The post-test questionnaire focused on research questions 1-5 and usability question 1 by 

assessing the testers’ experience with both books and both interfaces. Refer to section 

9.1.4 for the complete questionnaire. Questions 1-5 were identical to the first five 

questions of the post-test questionnaire used in the laboratory study. Testers were asked 

about their reading habits, the mediums of entertainment that they used for reading, and 

their previous experience with e-readers and CYOA e-books. Table 4 shows how the 

answers to the rest of the questions corresponded to the research and usability questions. 

 

Questions 6-17 asked testers to share their experience with reading both e-books in the 

context of what interface they had been asked to use. Questions 6-11 asked about the 

testers’ experience while reading Whatley Tupper. Questions 12-17 asked the same series 

of questions about Mr. Sturlubok. 

 

While testers were asked to explore the entirety of both books, they were not required to 

read all of them. Therefore, questions 6, 9, 10, 12, 15, and 16 began the questionnaire by 

assessing how much of the books the testers had actually read, what reading strategy they 

employed, and their confidence that they had followed all the hyperlinks. These answers 

would assist in interpreting the testers’ answers to the rest of the questions. Questions 6 

and 12 asked how much of the book the tester had actually read. This question only 

gauged if the user could make any sort of estimation with the map or otherwise; there was 

not a way to check the answer for accuracy. Questions 9 and 15 asked how confident 

users were that they had found every link and section in the e-book. These answers could 

be checked for accuracy by examining the network files testers emailed with their 

questionnaire and also tested if users were more confident while using the network 

interface in AR. Questions 10 and 16 checked if testers had used any systematic strategy 

while reading the book that may have assisted them in or hindered them from keeping 

track of the sections and paths they had followed without the map. 

 

Questions 7, 8, 13, and 14 asked users about how much they enjoyed reading the books 

and what factors made them less enjoyable to see if the interfaces had any effect on their 

experience. Questions 8 and 14 gave users a list of options to select from to describe why 

their experience was less enjoyable than it could have been. These included “The 

assigned interface was difficult or confusing to use,” “I was concerned by how large the 

book was,” “I couldn’t tell how much of the book I’d read,” and “I was worried about 

losing track of what paths I’d read.” There was also a free-form “Other” option. 

 

Finally, questions 11 and 17 asked a series of sub-questions to determine how often users 

had trouble keeping track of what paths and sections they had visited and how much of 

the book they had read. It also asked how often the interface assisted them in keeping 

track of this information. These questions assessed if users knew how to advance and 

could estimate how much of the book they had read. 

 

Questions 18-21 asked if users had ever disobeyed the instructions about what interface 

they were supposed to use to determine if users showed a preference for either interface 
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in this way. Questions 18 and 19 asked if the user had ever disobeyed their instructions 

by using the AR interface when they had been asked to use Calibre. Questions 20 and 21 

were identical except they asked if the user had disobeyed the instructions by using 

Calibre in place of AR. If users indicated in questions 18 or 20 that they had disobeyed 

the instructions, then they were asked to explain why by selecting from a series of 

choices presented in questions 19 and 21. These included “I wanted to see how long the 

book was,” “I was checking to see if I’d viewed the current section before,” “Calibre’s 

(Adventurous Reader’s in question 21) Table of Contents was confusing,” and “I liked 

how Adventurous Reader (Calibre in question 21) displayed the book’s sections more.” 

There was also a free-form “Other” option. 

 

Questions 22-26 asked users about what features they had discovered on their own while 

exploring the e-books. Questions 22 and 23 asked testers how much time they had spent 

in each interface to see if testers who spent more time with the interfaces tended to 

discover more functions. These results would also be comparable to what the participants 

in the laboratory study discovered in less than an hour. Questions 24 and 25 gave testers a 

list of common buttons and functions that were in both interfaces or specific to AR. 

These functions had not been explained in the instructions or readme document. Testers 

were to check all the functions they had discovered and used on their own while 

conducting the test. Question 26 was a free-form question, asking if the user found any of 

these functions confusing. 

 

Finally, questions 27-30 assessed if the user preferred using AR over Calibre. Question 

27 asked what interface the user preferred, if either, and question 28 asked the user to 

elaborate on their choice in their own words. Questions 29 and 30 were also free-form 

questions asking if testers would use AR to read other CYOA e-books and if they had any 

suggestions for improving it. 

 
Table 4: A summary of what questions in the post-test questionnaire explored which research (R) and usability (U) 

questions. 

Q # Basic Action Purpose Q 

6, 12 Estimate the percent read Assess ability to estimate progress R3 

7, 8, 
13, 14 

Share if you liked the book 
and what factors made it less 
enjoyable 

Assess understanding of network-text relationship,  
ability to estimate length, ability to estimate 
progress, ability to advance through the text, 
understanding of functions, and ability to use 
network and compare Calibre and AR 

R2, R3, 
R4, R5, 
U1 

9, 15 Share confidence at having 
found and followed all paths 

Assess understanding of network-text relationship 
and compare Calibre and AR 

R2, R5 

11, 17 Share how often estimations 
of progress could be made 

Assess ability to estimate progress and 
understanding of position in the text and compare 
Calibre and AR 

R3, R4, 
R5 

18-21 Share if the instructions about 
what interface to use had 
been disobeyed and why 

Assess understanding of position, understanding of 
network-text relationship, ability to estimate 
length, ability to estimate progress, understanding 
of position in the text, and ability to use network 
and compare Calibre and AR 

R1, R2, 
R3, R4, 
U1, R5 
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Laboratory Study Overview 

In this study, the user’s ability to find and use buttons and functions when prompted and 

as needed and to find specific nodes in the network when prompted was used as a 

measurement of how intuitive the interface was. Testers were also observed to see if they 

appeared to find any of the functions confusing. Table 18 and Table 19 summarize what 

functions each tester found. Table 20 summarizes common complains about the interface. 

 

Overall, AR does not appear to be very user-friendly but did have some small successes. 

All the testers struggled to find functions, were confused by a function, or misused a 

function at least once during the test. The network interface was easy to learn and 

understand for most of the testers, but most testers also felt that it was difficult to read or 

find. The Show All Labels and Clear All Links buttons were also confusing. 

 
Table 18: A summary of what testers found which functions in the laboratory study. 

Tester Resize 
Window 

Resize 
TOC 

Full Screen 
Mode 

Zoom Pan Node 
Drag 

Search** 

2 X   X X  X 

8 + X     X 

9 X X X    X 

10 X X X  X  + 

11 X  X X X  X 

12 X X     + 

14   X X   + 

15 X   X X X + 

 
Table 19: A summary of what testers found which buttons in the laboratory study. 

Tester Forward 
and Back** 

TOC** Show All 
Labels 

Clear All 
Links** 

Go to 
Cover 

2 X X * * X 

8 * X * * X 

9  X  X  

10  X#+    

11 X + *+ *! X! 

12 X + X X ! 

14 X X  X  

15  +#  X X 

 
X – Tester found and understood function 
* - Tester found and was confused by function 
+ - Tester required a hint to use or find function 
# - Tester forgot where function was after using it 
! - Tester misused the function 
** - The testers’ ability to use this function was specifically tested 

 



 50 

Table 20: A summary of common complaints about the interface. 

Tester Scroll 
Sensitive 

Trouble Finding 
Beginning 

TOC Hard 
to Read 

Difficult to 
Find Nodes 

2 X  X  

8   X  

9  X X X 

10 X X  X 

11   X  

12  X X X 

14   X X 

15    X 

 

Long-Term Study Overview 

Considering that testers 1 and 3 did not find the network interface while taking the test 

and testers 1 and 7 showed an aversion to exploring the functions available to them, AR 

was overall found to be unintuitive to testers in the long-term study. Like in the 

laboratory study, the network interface was found to be easy to learn and use with two of 

the three testers who discovered it also discovering most of its extra features. Tester 7 

liked the network interface’s extra features after he was made aware of them at the end of 

the study but felt that the excess of buttons in the application was intimidating and 

discouraging for end-users. The results of which testers found which functions are 

summarized in Table 21 and Table 22.  

 
Table 21: A summary of what testers found which functions in the long-term study. 

Tester Resize 
Window 

Resize 
TOC 

Full 
Screen 
Mode 

Zoom Pan Node 
Drag 

Global 
Search 

TOC 
Search 

1 X        

3 X X X X X X X X 

5 X X X X X  X X 

7 X X       

 
Table 22: A summary of what testers found which buttons in the long-term study. 

Tester Previous 
Page 

Next 
Page 

TOC Show All 
Labels 

Clear All 
Links 

Go to 
Cover 

1       

3 X X + X X X 

5 X X X X * X 

7 X X X   X 

 
X – Tester found and understood function 
* - Tester found and was confused by function 
+ - Tester found and understood function with help 
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These testers and others, however, also noted that it had problems with its usability. 

These included problems finding the button to open the interface and using critical 

resizing and positioning features. Six testers also found node labels hard to read. 

 

5.4.1.3.1 Button 
Finding the table of contents proved to be a significant barrier for four testers as shown in 

Table 19. Only testers 9 and 14 began by searching for a button when they were 

prompted to find the table of contents. The other six testers scrolled up and down through 

the text of the book first. Only testers 2 and 8 began searching the buttons after searching 

the scrollable sections. The remaining testers had to be prompted to search the buttons. 

Tester 11 said after finding the table of contents that where it was, was confusing. 

 

Two testers also forgot where this button was located during the test. Tester 10 found the 

Table of Contents button while exploring the interface on her own. When she was 

prompted to open the table of contents in the tasks, however, she had to be reminded 

about it. Tester 15 closed the table of contents during scenario 3 and then forgot how to 

open it for a couple of minutes. 

 

5.4.1.3.2 Functions 
Once testers found the network interface, it appeared to be easy to learn and interact with 

for most testers. All the testers discovered that nodes could be clicked and that by 

hovering their mouse over a node, its label would be displayed. Testers were required to 

use these functions to complete the test. Seven testers felt that the pan and zoom 

functions were also crucial, either making frequent use of them or expressing a desire for 

them if they were not discovered. Five of these testers discovered that the network could 

be panned or zoomed. The three testers who did not discover either function resized the 

interface instead. The Window Resizing section discusses the relationship between the 

pan and scale functions and resizing the table of contents in more detail. The results of 

which testers discovered the pan and scale functions are summarized in Table 23. 

 
Table 23: A summary of how testers interacted with the network interface. 

Tester 2 8 9 10 11 12 14 15 

Discovered ability to zoom network X    X  X X 

Discovered ability to pan network X   X X   X 

Discovered ability to drag nodes        X 

Expressed desire to know about zoom   X   X   

Expressed desire to know about pan      X X  

 

Some testers tried other methods of performing certain actions with the network before 

discovering the actual method to use. Testers 11 and 15 attempted to use the table of 

contents scrollbar to pan the network before discovering that the view was actually 

panned by clicking and dragging the background. Testers 8, 14, and 15 attempted to 

interact with the node labels rather than the nodes themselves first. On several occasions, 

tester 14 attempted to zoom in or zoom out while the mouse was hovering over a node. In 

this case, zooming is disabled, and the tester only scrolled the table of contents panel. The 

tester recognized that the mouse had to be in an empty area to zoom in and out. 
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Table 24 summarizes what resize functions all the testers used as some point during the 

test. Seven testers used the resize window or resize table of contents functions. Tester 14 

did not discover either function. Testers 9, 10, 11, and 14 discovered full screen mode but 

did not use it for long. Tester 9 did not see it as useful because it hid all the buttons on the 

left as shown in Figure 6. Tester 11 used it briefly but preferred to maximize the 

application instead. Testers 10 and 14 clicked the button to toggle it on while exploring 

the interface on their own but did not use it. 

 

Comparing Table 23 and Table 24 reveals a near inverse relationship between the testers’ 

discovery of the pan and zoom functions and the resize table of contents function. Testers 

who resized the table of contents tended not to also discover that the network could be 

panned and scaled. This may be because they had a full view of the network and had no 

need to explore how to manipulate it. Conversely, testers who discovered the pan and 

scale functions tended not to discover that the table of contents could be resized. This 

suggests that the pan and scale functions and resizing the table of contents satisfied a 

similar visibility requirement and could somewhat compensate for the lack of the other. 

Testers who did not discover that the map could be panned or scaled, however, tended to 

be dissatisfied with their view even if they resized the table of contents, which suggests 

that resizing alone is only minimally adequate. Tester 14, who did not discover that the 

table of contents could be resized or that the network could be panned, was the most 

dissatisfied with his view of the application. 

 
Table 24: A summary of what functions testers used to resize the application during the test. 

Tester 2 8 9 10 11 12 14 15 

Discovered ability to resize the window X  X X X X  X 

Discovered ability to resize the table of contents  X X X  X   

Discovered full screen mode   X X X  X  

Expressed desire to know about ability to resize the 
table of contents 

    X  X  

Expressed desire to know about ability to resize the 
window 

      X  

 

Table 25 summarizes how testers used the resize functions throughout the test. Five 

testers preferred to view the map and text side-by-side with testers 2, 11, and 15 resizing 

the application and leaving the map at its default size and testers 9 and 12 resizing both 

the map and the application. Testers 8 and 10 preferred to have the map closed most of 

the time while performing the first two scenarios. Tester 10 maximized the application 

and resized the table of contents panel shortly after starting scenario 3. Tester 8 was 

prompted to resize the window when it appeared that she had begun reading Whatley 

Tupper to determine how to complete scenario 3. She resized the map on her own. Tester 

14 left the application at its default size, performing scenarios 1 and 2 with the network 

closed most of the time and performing scenario 3 entirely in the network interface. 

 
Table 25: A summary of how testers viewed the map and text most of the time for each scenario. 

Tester 2 8 9 10 11 12 14 15 
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Scenario 1 and 2 MT T RT T MT RT T MT 

Scenario 3 MT RT RT RT MT RT M MT 

MT – Tester resized the application to view the map at its default size and the text side-by-side 
RT – Tester resized the application and the map to view the map and the text side-by-side  
T – The application was at its default size and the map was closed most of the time 
M – The tester left the application at its default size while viewing the map only 

 

Testers 11 and 14 expressed after the test that they wished they had one or both resize 

functions. Tester 11 wrote in the final questionnaire that she wanted the table of contents 

to open side-by side with the text because “it’s a little hard to read.” Presumably she 

wanted the map and the text to be equally split when the map was first opened so that it 

was easier to see. At the end of the test, tester 14 was shown that the window and table of 

contents could be resized. The tester wished he had known about these functions during 

the test and felt that a tutorial would have helped. 

 

5.4.2 Can users find specific nodes when prompted? 
All the testers used the table of contents search function in the laboratory study at least 

once and seemed to find it useful once they knew it existed. Using the search function, 

however, did not appear to be intuitive to the majority of the testers. When asked to find 

particular nodes, most testers started with a manual search and rarely looked for a search 

function. Tester 2 was the only participant who did not resort to manually searching for 

nodes at any point in the test. 

 

Table 26 summarizes the methods that testers used to find specific nodes. Scenario 3 was 

designed to test this ability, but half of the testers also chose to manually find the “Cover” 

and “Start Here” nodes to complete task 1k and task 2. The four testers who found the 

“Cover” node manually found it easily. Finding the “Start Here” node was more difficult. 

Two testers found the node within a few seconds, but tester 9 stated that finding nodes 

was difficult, and tester 12 struggled for a couple minutes. Tester 15 also spent a few 

minutes searching for the “Start Here” node but then scrolled through the text from the 

cover page to get to the section instead. 

 

In scenario 3, three testers went directly to the table of contents search function when 

asked to search for specified nodes. The other five testers spent at least a few minutes 

manually searching nodes before using the search function. Testers 8 and 15 started their 

search by reading some of the e-book. Four testers had to be told about the table of 

contents search function. 

 
Table 26: A summary of methods testers used to find specific nodes. 

Tester 2 8 9 10 11 12 14 15 

Scenario 1 and 2 

“Cover” B B M N B M N B 

“Start Here” R R M N M MB M MR 

Scenario 3 

“boiler room” S R S MG S M M RMS+ 

“temptation” S MS S G S S+ M S 
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“Rick’s 
challenge” 

S S S M S S M S 

“escape” S S S S+ S S S+ S 

B – Tester used the Go to Cover button  
G – Tester found the node using the global search function 
M – Tester searched for the node manually 
N – Tester accidently skipped the task asking them to find this node 
R – Tester found the node by scrolling through and/or clicking hyperlinks in the text 
S – Tester found the node using the table of contents search function 
+ - Tester was informed of the table of contents search function 
 

When prompted to find the “boiler room” section, tester 8 read the path from “Start Here” 

to “Should Whatley investigate the washroom for more clues?” which happens to pass 

through “boiler room.” The tester used this knowledge to answer “List the section(s) on 

the path from ‘Start Here’ to ‘boiler room.’” She then spent a few minutes manually 

searching for “temptation” before finding and using the table of contents search function 

to complete the task and find the other two sections. 

 

Tester 10 began by manually searching for “boiler room” and then wondered aloud, “Is 

there a search function?” She then attempted to use the Go To function as a search 

function, which is not its purpose. The global search function, which searches through all 

the text in the e-book, was then used to find “boiler room” and “temptation.” For some 

reason, this function could not find “Rick’s challenge” or “escape” though. The tester 

manually found “Rick’s challenge,” and she was prompted to use the table of contents 

search function to find “escape.” 

 

Tester 15 began by scrolling down to the first decision point in Whatley Tupper, looking 

through the decisions, and then closing the table of contents. After a few minutes of 

scrolling up and down through the sections at the beginning of the book, clicking the 

Previous Page and Next Page buttons, and considering clicking one of the decision 

hyperlinks, the tester said, “What’d I do? The map side disappeared.” She then re-found 

the Table of Contents button and began manually searching for “boiler room.” She was 

prompted to use the table of contents search function after a few minutes. 

 

Several of the testers offered suggestions for how to remedy this problem of finding 

nodes or the search function. While searching for “Start Here,” tester 9 stated that he 

wanted the option to layout the nodes like a classic table of contents to ease his search. 

The tester elaborated in the questionnaire and interview, recommending that users be able 

to toggle between a force-directed layout and a rainbow-graph layout of the network. The 

tester also suggested visually emphasizing the importance of the “Cover” node and the 

other nodes at the beginning of the book. Testers 14 and 15 requested adding a tutorial 

that included the search function in their questionnaires and interviews. 

 

5.5 User Testing Summary and Conclusions 
These studies tested if Adventurous Reader successfully communicates position and 

progress in non-linear books to readers. The evidence gathered supports that AR does 
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communicate this information to a degree, but it also has several problems that impedes 

its basic usability. Most important among these is the user’s inability to find the map 

interface. The following sub-sections summarize the results of the user studies and 

present solutions to the interface problems uncovered. 

 

5.5.1 Answers to Research Questions 
The research questions explored if users had an understanding of their position and 

progress while using Adventurous Reader and if that information made it less 

disorienting than Calibre (Goyal, 2015). The results of user testing revealed that AR’s 

map overall communicates position in the text and the narrative, but users could not 

estimate their progress and a conclusive comparison to Calibre could not be made. 

 

1. Do users understand their position in the narrative? 

Somewhat. Based on the evidence collected in the laboratory study, testers appeared to 

understand their current position, their position in relation to the first section of the book, 

and their position in relation to other sections. It could not be determined if testers could 

interpret this position in the context of the book though. 

 

2. Do users understand the relationship between the e-book’s text and the 

network? 

Yes. When sections were clearly delineated in the text and associated with appropriately 

labeled nodes, testers seemed to understand the relationship between nodes and sections 

and links and hyperlinks. 

 

3. Can users estimate their progress through the e-book from the network? 

No. Testers could make estimations of length and progress using the map, but only half 

of the testers recognized that the map could be used for this purpose, and estimations 

were only slightly more accurate than ones made without using the map. 

 

4. Do users understand how to advance through the text? 

Somewhat. Testers quickly recognized that they would need to click hyperlinks in order 

to advance through the books. Most testers also expressed that they understood what 

sections they had viewed and had left to view. The testers in the long-term study, 

however, wanted more information to help them find new paths. 

 

5. Do users experience less disorientation in Adventurous Reader than in 

Calibre? 

This could not be determined. While the evidence gathered in the long-term study 

suggests that readers do experience less disorientation with the help of AR’s map, not 

enough evidence was gathered for this to be conclusive. Even when Adventurous Reader 

did not communicate progress and position testers preferred it to Calibre for how it 

separated sections. 

 

5.5.2 Answers to Usability Questions 
In addition to gathering evidence to support the hypothesis, proving that average readers 

could figure out how to use AR was also important. AR was much less successful in 


