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ABSTRACT 
In this paper, I describe new question appearances for multiple-
choice questions in ODK Collect.  The default multiple choice 
question layout is limited, particularly in four particular areas: 
questions with longs list of options, field-lists with repeated 
response options, questions with images as response options, and 
field-lists with long multiple choice questions. Each of these 
scenarios makes inefficient use of screen space and causes the 
user to have to make vertical swipes to see the full question, 
which wastes time and reduces usability. To counter this, four 
new appearances were developed that address each of these four 
issues: auto-complete, list, image grid, and spinner appearances. 
One more appearance was also was developed to decrease the 
amount of horizontal swiping necessary: auto-advance 
appearance. Each of the four appearances that were meant to 
address the problem scenarios improved spatial efficiency 
significantly. Furthermore a usability study showed that users 
overwhelming supported each of the new appearances, other than 
spinner, which was split evenly. The study also showed that auto-
advance and image grid also increased time efficiency by at least 
20%. Further study is required to establish whether there are time 
benefits to the list and spinner appearances, and the auto-complete 
appearance showed a time efficiency decrease. Future studies 
could establish better use cases for the three appearances that 
didn’t show strong results in time efficiency.  

Categories and Subject Descriptors 
H5.m Information Interfaces and Presentation (e.g. HCI): 
Miscellaneous. 

Keywords 
Data Collection, Citizen Science, Participatory Sensing, Mobile 
Phones, ICTD 

1. INTRODUCTION 
ODK Collect [1] provides data collectors with a robust, dynamic 
tool for data collection. Data collectors can create surveys whose 
prompts draw from a multitude of question types that take full 
advantage of the mobile device’s hardware and touch screen 
interface. These questions can range from simple text responses 
typed by the user, to the phone’s current latitude and longitude as 
captured by the device’s internal GPS. However, for each of these 
question types there is only a single appearance option available 
to the form’s designer.  The presentation of a question can be 
customized insofar as it can have media files attached to it and it 
can be grouped into a single screen via a field list, but the general 
layout of a question may not be altered. This lack of appearance 
alternatives is particularly detrimental to the usability of multiple-
choice questions. The radio button appearance of multiple-choice 
questions is well suited to displaying one question per screen with 
a modest set of response options. However, there are situations 
where this approach is limited. To illustrate this point, we will 
consider four such problem scenarios.  

Before these scenarios are investigated, however, let us first 
establish assumptions about what makes a question prompt’s 
appearance good and define terminology that describes metrics to 
compare two appearances. For the purposes of this paper, an ideal 
appearance would maximize the ease with which a user 
comprehends the question and minimize the time the user spends 
answering it. Thus it is assumed that the number of swipes a user 
must make should be minimized. This includes horizontal swipes 
that move the user from question to question and vertical swipes 
that move the user within a single question or field list. Swiping 
takes time and it requires the user to contextualize a new screen’s 
worth of information. Therefore swiping is detrimental to both of 
the desired metrics. For simplicity we will assume that one 
vertical swipe advances the user one full screen length. The 
precise definition of a screen length changes from device to 
device, therefore a screen length will be defined as the length of 
the screen within the Android Emulator using the HVGA skin 
(320x480) with medium density (160). Using ODK Collect’s 
select1 or select multi interface, a screen this size can fit 
approximately nine lines of information.  

The first scenario involves a list of responses that is much too 
long to fit in a single screen. Consider a survey in which users 
report bird sightings.  The designer of such a form could organize 
the birds into a hierarchy of categories and classifications. The 
user would click through each subcategory until the correct bird 
was found. But this would be cumbersome for an experienced 
birdwatcher that already knew the exact name of the bird sighted; 
this user would want to input the bird’s name directly. To meet 
the needs of this user the form designer would have two options: a 
string prompt or a multiple-choice prompt. If the form designer 
chose a string prompt then dirty data would likely be submitted.  
_______________________ 
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Figure 1. A select1 prompt in ODK Collect displaying a list of 
all of the species of birds in the United States and Canada. 
Shown is the first of over 70 screen lengths of options. 
 

This option is the most convenient for the user, but there is no 
mechanism at the form designer’s disposal to enforce accurate 
spelling or a selection of choices from a specific list of options. 
Alternatively, if the form designer chooses a multiple-choice 
prompt then the data will be clean, but the user will again be 
inconvenienced. A list containing all the species of birds native to 
the United States and Canada would contain over 700 options. 
With 9 options on a single screen at a time, the user would need to 
find the bird somewhere in an overwhelming 70 screen lengths. 
See Figure 1. Even if it is alphabetized this list is daunting. This 
may be an extreme example, but even a prompt to choose which 
of the 50 states the bird was sighted in would require more than 5 
screen lengths of space. 

The second scenario involves a list of responses in which the 
same set of answers is repeated over multiple consecutive 
questions. Consider a survey in which users provide their medical 
history. The survey might ask whether the user had ever 
previously suffered from of any of the conditions or illnesses in a 
provided list. The user would provide a “yes” or “no” response for 
each condition. To implement this survey a form designer would 
likely make a field list in which each illness from the list would be 
a select1 question with “yes” or “no” as its options. At the top the 
list would be a read only string prompt asking if the user had ever 
suffered from any of the following conditions. This layout is as 
efficient as the form designer can be, yet each question still 
requires a minimum of three lines to display: one for the name of 
the illness and one for each response option. At three lines per 
illness, one screen can only display three illnesses at once, thus a 
form with only 25 previous conditions to specify would require 
the user to scroll through more than eight screen lengths to answer 
every question. See Figure 2. The number of screen lengths could 
be reduced by separating the list of conditions into multiple field-
lists, but this would only convert vertical swipes into a horizontal 
swipe.  

The third scenario involves responses that include images but do 
not contain text. Consider a survey in which users identify  

 

Figure 2. A select1 prompt in ODK Collect displaying a series 
of 20 questions, all of which have the responses “yes” and 
“no”. Shown is the first of over 8 screen lengths of options. 
 

different types of penguins. Rather than use the penguins’ proper 
names, such as Gentoo or Adelie, that most laymen are not 
familiar with, the form designer might provide images of each 
type of penguin to choose from. The number of screen lengths this 
question would require is directly related to the vertical height of 
the image files provided.  In an effort to minimize the number of 
vertical scrolls the user must perform to see each type of penguin, 
the form designer must scale down the overall size of the image. 
Unless the images are panoramic (short and wide), much of the 
screen will be wasted on white space while the form designer 
struggles to fit nine species of penguin on a single screen. Even at 
icon size, where the distinguishing features that differentiate each 
species of penguin are difficult to discern, only six penguins will 
fit on the first screen. See Figure 3. The form designer must weigh 
image sizes and clarity against the users ability to see more 
images at once.  

The fourth scenario involves field lists that contain multiple-
choice questions with a larger number of options. Consider a 
survey that collects users’ demographic information. The form 
designer might want to split that form into sections by categories 
such as ethnicity, educational background, employment history, 
etc. A logical strategy for the form designer to achieve this goal 
would be to divide each section into a field list. For text or 
number response types this approach works well; four prompts 
can fit in a single screen. Multiple-choice questions, however, are 
much longer and would not fit so neatly into a few screen lengths. 
If a set of multiple-choice questions has five responses it nearly 
consumes an entire screen length by itself. A set of five multiple-
choice questions with a mere four options per question would 
easily consume four screen lengths. While scanning such long 
vertical lists of text it can be difficult for the users to keep their 
bearings. See Figure 4. One might suggest that the field list be 
broken into multiple, shorter field lists or even left as single 
questions. But this only translates into more horizontal swipes that 
the user must perform, especially if the user would like to review 
an earlier answer. 



 
 

Figure 3. A select1 prompt in ODK Collect displaying the 
various species of penguins in image form. The question 
contains only nine options at icon size, yet it takes two screen 
lengths to display.  
 

Each of the four problem scenarios produces question prompts 
that use screen space inefficiently. This causes the questions to 
consume more screen lengths, forcing more vertical swipes. 
However, up to this point we have not considered horizontal 
swipe efficiency. Every question requires a horizontal swipe to 
advance to the next question. For text responses it is clear that a 
horizontal swipe is necessary; the swipe is the indication that the 
user has finished writing their response. In the case of select1 
multiple-choice questions, however, after users have made their 
selections their response is finished. Requiring a horizontal swipe 
to advance to the next question allows users to observe the 
selections they have made and proceed to the next question after 
they have verified that their responses are correct. But this 
verification is not necessary in all cases. The optimistic approach 
assumes the user is ready for the next question immediately after 
responds to the current one. If users make mistakes they can swipe 
back to the previous question and make their corrections.  

For each of the four problem scenarios I have developed a new 
strategy for displaying the information on the screen. These new 
layouts are intended to improve spatial efficiency and reduce the 
number of necessary vertical swipes. This, in turn, should help the 
user understand the question presented more quickly and spend 
less total time answering each question. In addition, I have 
developed a new strategy for select1 questions that minimizes the 
number of necessary horizontal swipes by advancing to the next 
prompt immediately after the current question is answered. This 
reduces the amount of time users must spend wrestling with the 
mechanics of the form, allowing them to focus on the content of 
the questions they are answering.   

2. APPROACH 
To address the problem scenarios and inefficiencies previously 
discussed, I have developed new multiple-choice question  
 

 
Figure 4. A field list in ODK Collect inquiring about 
demographic data and containing four select1 prompts. 
Shown is the first of three screen lengths consumed by the 
four select1 prompts.  
 

problems appearances. Each new appearance corresponds to one 
to one of the raised. Logically, these are not separate ODK 
widgets the way the string widgets multiple-choice widgets differ. 
Rather, these appearances all take the form of a multiple-choice 
widget, but with differing values specified for appearance 
attributes. In this way the user interface is separated from the 
content with in regard to form design. From a data collection 
perspective, two forms with differing appearances are identical; 
the distinction between such forms lies in the user experience and 
is treated as such. This format is intended to intrude minimally on 
the form design process while still providing form designers with 
the power to customize the layout of their questions as they see 
fit.  

Each of the new appearances developed shares the goal of 
improving usability and time efficiency through conservation of 
swipes, but they each employ a different strategy to realize that 
goal. As with the Introduction, we will consider each new 
appearance separately, taking their individual improvements as 
independent steps towards the same goal. For clarity, I will refer 
to the appearance of multiple-choice prompts without any of the 
changes I have introduced as the classic multiple-choice 
appearance. 

2.1 Auto-Complete Appearance 
The first problem scenario involves a list of responses that was 
much too long to fit into a single screen length. It was presented 
through the example of choosing a single bird from a list of all the 
species of birds native to the United States and Canada. My 
solution to this scenario is an auto-complete appearance wherein 
users use the type the name of a bird from they wish to report. As 
the user types, the auto-complete appearance will match the 
provided characters to the items contained in the list, providing a 
new dropdown list of matching options each time the user enters a 
new character. As the user types more of the response, the list of  



 
Figure 5. Auto-Complete appearance predicting a misspelled 
word.  
 

options will become more refined. The user can either finish 
typing their response completely or select one of the options from 
the list of suggestions.  

The criterion for matching user-typed text with the listed multiple-
choice values is chosen by the form designer from a list of options 
that includes matching by prefix, matching by substring, or 
matching by subset. By default, this appearance will not force the 
user’s response to be chosen from the list of options, but the form 
designer can easily enforce this by providing a constraint. This 
appearance is exclusive to select1 questions. 

To illustrate this functionality, consider the bird watching 
example. If the user wished to report a sighting of a Great Blue 
Heron, they might type the string “gre”. The auto-complete 
appearance would then suggest the Greylag Goose, the Greater 
Scaup, various species of Grebe, etc. After the user had typed the 
full word “great”, the list would be limited to only 10-20 birds, 
and the user could make their selection. If the user wished to 
report a sighting of a Bananaquit, but they misspell it as 
“banaquit”, the auto-complete would suggest the correct spelling. 
This is shown in Figure 5.  

The auto-complete appearance combines the benefits of the string 
prompt approach and the classic multiple-choice appearance while 
avoiding the drawbacks of both of them. The appearance has the 
spatial efficiency of the string prompt, using only enough space to 
specify the question text and the input box. But the problem of 
dirty data is avoided through the benefits of a multiple-choice 
prompt: a predefined list of viable options. With the auto-
complete appearance form designers could even fit multiple 
questions with long lists of options into a single field-list. 
Furthermore, users need not type their entire response, as the 
desired response will likely be suggested after only a few 
characters are provided. A drawback of this approach, however, is 
that the users cannot see the complete list of possible options. The 
appearance is not appropriate if the user is meant to choose from a 
list of previously unknown values. 

 
Figure 6. List appearance displaying a medical history form.  
 

2.2 List Appearance 
The second scenario involves a list of responses in which the 
same set of answers is repeated over multiple consecutive 
questions. It was presented through the example of a medical 
history form with a list of “yes” or “no” questions. My solution to 
this scenario is a list appearance wherein each of the shared 
answers appears as a column to the right of the list of questions. 
That is, the form designer specifies a field-list, and within that list 
is a group of multiple-choice questions with the list appearance 
specified. Each question with the list appearance specified has its 
possible responses listed to the right of the question text, 
horizontally, creating a matrix of responses in which the row is 
the question and the column is the response. This is in contrast to 
the classic multiple-choice appearance wherein the possible 
responses are listed below the question text.  

The list of responses aligns vertically for all of the questions with 
the list appearance specified, so long as they each provide the 
same values in the list. The label for the responses can either be 
displayed above each response for each question or it can be 
specified at the top of the column. To specify the response labels 
at the top of the field-list, the form designer creates a label 
question prompt whose question text provides a general 
description of the questions to follow and whose list of options 
corresponds to the set of answers shared between those questions. 
To be clear, this is label is specified as a multiple-choice prompt, 
but it is not an actual question to be answered. After the label is 
provided the form designer can specify that the following 
questions should not display the labels to their responses. Labels 
for responses can be text or they can be images. The select multi 
version of this appearance replaces radio buttons with check 
boxes, but is otherwise identical. 

To illustrate this functionality, consider the medical history 
example. The form designer would specify a multiple-choice 
question with the appearance specified as a list label. This prompt 
would have question text: “Have you ever suffered from:” and  



 
Figure 7. Image Grid appearance displaying nine varieties of 
penguin.  
 

multiple-choice options “Yes” and “No”. Following the label, the 
form designer would define each of the conditions as a multiple-
choice prompt with the appearance specified as list with no labels. 
This is shown in Figure 6. 

The list appearance offers a layout that corresponds more closely 
to the intuitive way that pen and paper forms specify a list of 
questions of this sort. Users can skim through the list, focusing on 
the text of each question without being distracted by the same 
repeated responses dominating most of the screen. Furthermore, 
this increased spatial efficiency does not hamper the user’s ability 
to easily respond to each question, and may even improve this 
aspect. On the other hand, ODK Collect is used predominantly on 
phones with very limited screen width available. On such a device 
only questions with a few small response labels will fit, and 
questions with a lengthy description may be come hard to read. 
This is not such a serious issue when used on a tablet, but even so 
the form designer must consider the maximum width constraint. 
Such a constraint does not exist in the classic multiple-choice 
appearance.  

2.3 Image Grid Appearance 
The third scenario involves responses that include images but do 
not contain text. It was presented through the example of choosing 
a particular penguin breed from a list of images of those breeds. 
My solution to this scenario is a grid appearance wherein images 
are displayed in a grid that fills the width of the device’s screen. 
In this appearance tapping the image itself indicates the user’s 
selections by drawing a box around that image. Contrast this with 
the classic multiple-choice question appearance in which the 
images appear in a single column and are selected via a radio 
button. 

The image responses are displayed on the screen starting from the 
top left corner, with each new image displayed to the right of the 
previous one. When the screen’s full width has been exhausted the 
next image starts a new row. Alternatively, if the form designer 
does not wish to use the full width of the screen, a maximum  

 
Figure 8. Spinner appearance displaying a demographic 
survey. 
 

number of columns can be specified. The select multi version of 
this appearance allows the user to select more than one image at a 
time, toggling the selection of an image by tapping on it. A box 
drawn around an image indicates its selection status.  

In the penguin example, the form designer can easily fit all nine 
desired species of penguin onto a single screen length with space 
to spare. This means the images themselves can be larger, thus 
making them easier to distinguish, and still allow them to all be 
viewed simultaneously. Viewing all the images together, the user 
can easily compare the various species and make a better 
judgment when deciding which breed to select. After the selection 
has been decided, the user can intuitively tap the image of the 
penguin to select it, rather than a nearby radio button. See Figure 
7. 

Like the list appearance, the image grid appearance offers a layout 
that more closely corresponds to the way that pen and paper forms 
would specify a list of questions of this sort. The appearance takes 
full advantage of the mobile device’s screen’s width and height, 
arranging images to fit optimally into the provided space rather 
than forcing them into a layout better suited to text responses. 
Form designers can fit more images into a single screen and users 
can more easily scan the entire response set and quickly make 
their selections. However, the image grid appearance’s benefits 
begin to recede as the images within the response set begin to vary 
in size in relation to each other. That is to say, if an image is much 
taller than the rest of the images that share a row with it, the row’s 
height will conform to the taller image’s height and the space 
underneath the shorter images will be wasted. Along the same 
lines, images of irregular shape will be forced into a rectangular 
pattern and not necessarily be arranged optimally.  

2.4 Spinner Appearance 
The fourth scenario involves field lists that contain multiple-
choice questions with a larger number of options. It was presented 
through the example of collecting a user’s demographic 
information with questions with four to five responses per prompt.  



 
Figure 9. Auto-Advance appearance displaying a standard 
select1 prompt.  
My solution to this scenario is a spinner appearance in which 
users tap an on-screen button to produce a spinner that contains 
the list of responses to the multiple-choice question. For each 
question, the question text appears on the screen as usual, and 
below it is a button that displays the currently selected response to 
that question. When the user taps the button a spinner containing 
the list of responses for that question appears and takes the screen 
focus. The user then selects the desired response and returns to the 
field list. The select multi version of this appearance indicates the 
selections made in a list below the button rather than on the button 
itself. 

Returning to the demographic survey example, the form designer 
creates a field-list containing all of the demographic questions, 
just as before. When the users view this list they can easily scan 
the demographic questions and tap a button when they are ready 
to respond to each. The responses to each question are all 
collapsed into those buttons, allowing the user to easily navigate 
the questions of the survey without getting lost in the long lists of 
responses. Because of this, the form designer could include 
questions with longer lists of options, such as a list of ethnicities 
that might contain seven or eight options, or a list of income 
brackets that might include ten or more options. These longer lists 
of options would fit in with the yes/no questions, neither taking up 
more space nor cluttering the screen.  

The spinner appearance organizes information in a way that 
favors viewing the questions’ text in an easily digestible list. The 
questions’ responses are considered one question at a time, on 
demand, rather than all at once, in line with the questions’ text. 
This organization allows form designers to make more efficient 
use of vertical screen space via field-lists without sacrificing 
readability by cluttering the screen with long lists of answers 
mixed in with questions. Also, users can easily scan the responses 
they have provided without needing to look at the full list of 
options available. A drawback of this approach, however, is that 
the user must tap more total times than the classic multiple-choice 

appearance. This paper mainly focuses on decreasing the number 
of user swipes, which the spinner achieves, but the underlying 
goal is to better organize information and speed up the process. 
Using the spinner appearance information is indeed more neatly 
organized, but the affects on the speed are not so clear. This 
problem is expanded on in the Evaluation section. Another 
disadvantage of the select1 version of the spinner appearance is 
the need for a default answer. If no default response is given the 
appearance will take the first option on the list as a default. The 
workaround is to make the first option a null value and disallow 
that response in the constraints.  

2.5 Auto-Advance Appearance 
The final new appearance attempts to reduce the number of 
horizontal swipes a user must perform. Visually, this appearance 
is identical to the classic multiple-choice appearance except for an 
added arrow on the right side of the screen. In the classic 
appearance a user makes a selection by tapping the desired 
response, after which the next question is loaded by performing a 
horizontal swipe. Alternatively, the auto-advance appearance 
combines these two actions into a single step. When a user makes 
a selection the next question is immediately loaded and displayed. 
This appearance is exclusive to select1 questions. 

Unlike the previously discussed appearances, the auto-advance 
appearance does not organize the information on the screen in a 
new fashion. It does change the user experience, however, as it 
assumes that the user picks the right answer most of the time and 
forces them to swipe back any time a correction must be made. If 
the assumption holds true then the user will be able advance 
throughout the form without ever needing to swipe horizontally, 
which is a significant improvement. If the assumption does not 
hold true then users may become frustrated as they are repeatedly 
forced to move back the form back to the question that they are 
trying to answer. Also, questions with this appearance cannot be 
grouped into field-lists because selecting an answer to any 
question would move the form to the next prompt.  

3. IMPLEMENTATION 
All of the appearances were built into the ODK Collect 
framework as QuestionWidgets; the same object as all other 
question types (e.g. string, geopoint, date). Though they appear to 
form designers as variations of the same multiple-choice question 
type, they are completely separate entities internally. They inherit 
the same methods and follow the same mechanics as other 
QuestionWidgets. Every select1 variation implements the 
interface that checks for button presses. This allows the question 
to reset all the radio button values on each change. The significant 
changes lie in the display controls. 

3.1.1 Auto-Complete Appearance 
The auto-complete widget is based heavily on the select1 widget. 
All the button controls were removed and replaced with the auto-
complete object built into Android. However, a custom 
ArrayAdapter had to be created to filter the full list of options 
based on the user’s typed string.  This adapter takes a string as an 
argument that specifies which of its predefined matching 
strategies to use. These can be arbitrarily complex, but for the 
initial version only three simple strategies were used. 

Adding media files to the dropdown list of suggested responses 
was investigated, but ultimately deemed to difficult for the first 
version. Given more time and resources this would have been 
implemented, if it is possible.  



3.1.2 List Appearance 
The list widgets were by far the most difficult to implement. The 
goal of the list appearance is to align the values of multiple 
questions in a field-list, but within the widget only one set of 
values is in context. The device does not know the width of an 
object until display time, so passing constant values among the 
questions was not an option. Furthermore, strings could not be 
adjusted to be of uniform length because images are supported. 
The original design had the question’s responses aligned 
horizontally in a relative layout with their gravity pulling from the 
left. This allowed the question text to take up more room on the 
screen if there were only a few options specified. This also kept 
the options tightly packed. However, due to the reasons listed 
above, the list items could not be properly aligned. Thus the 
relative layout was abandoned for a linear layout in which half the 
screen width is allocated to the question text and the other half is 
divided evenly among the options. Because of this the response 
options may spread widely if only a few are specified, and the 
question text may be overly limited in width. Furthermore, if one 
response needs more space than another it cannot be allocated the 
extra space. Despite these drawbacks, the linear layout was the 
only feasible way to correctly align the columns. 

Once one of the versions of the list appearance was implemented 
it was trivial to get the others working. This includes a select1 
with or without labels on the options, a select multi with or 
without labels on the options, and the no-response label. 

The list appearance currently supports images as labels, but audio 
and video cannot be attached. The layout object that is displayed 
as the label needs to be mutable, which is where the difficulty 
with media occurs. Image support was achieved by checking what 
files were available and casing on the results of those checks. 
Given further resources full media support would be added. It 
would likely expand on the current strategy. 

3.1.3 Image Grid Appearance 
The image grid widget, much like the auto-complete widget builds 
in functionality already implemented in Android. The list of 
images was built into an ImageView, which is the same object 
Android uses to display photos in an image gallery. The images 
needed to be loaded and scaled down to the appropriate size to fit 
in the screen before they were used in the ImageView. This code 
was copied from the existing code in ODK Collect for attaching 
images, with changes made to display a blank screen if no images 
are provided. A custom adapter was developed to allow the user to 
tap each image to select, mimicking the functionality of the 
select1 and select multi widgets.  

The widget does not perform well when images with varying sizes 
are provided. Given more resources, functionality would be added 
to include rows with different numbers of images, and images that 
could span more than one row.  

3.1.4 Spinner Appearance 
The spinner widget, much like the auto-complete and the image 
grid, made use of existing Android functionality. However, this 
only existed for the select1 version of the spinner. There is no 
select multi spinner object in the Android framework. Thus a 
custom-built select multi spinner was built by adding buttons to 
the question prompt and opening dialogue boxes when they were 
selected. Displaying the currently selected items was also not 
immediately obvious. The method to do this is to add a list of all 
the options to the question’s display, and then set visibility of the 
options that aren’t checked to gone.  

Given more resources, just as with the auto-complete widget, 
media support would be added. The two implementations are 
likely related.  

3.1.5 Auto-Advance Appearance 
The auto-advance widget does not change the display settings of 
the select1 widget that it is based off of in any significant way; it 
changes very little at all. Instead, the ODK Collect framework had 
to be changed slightly to allow a widget to make a call that 
imitates a swipe. A new listener object was created that waited for 
the widget to call the next() method, indicating that an answer had 
been submitted. The FormEntryActivity then uses that listener, 
and acts exactly as if the user swiped when the next() method is 
called.  

4. EVALUATION 
The new appearances are evaluated against the classic multiple-
choice appearance through a study in which participants used both 
styles. This study produced qualitative data on user preferences 
between the appearances as well as quantitative comparisons of 
time spent on each appearance.  In addition to the study, the new 
appearance’s spatial efficiencies are evaluated mathematically and 
specific questions from the study’s survey are used as examples. 

4.1 Details of the study 
The study was performed on 40 undergraduate students at the 
University of Washington who had varying backgrounds and 
levels of experience with a touch screen interface. Each evaluation 
involved two participants working independently and lasted 
between 15 and 25 minutes. Participants were not compensated 
for their participation.  

4.1.1 Methodology  
Participants were provided with Motorola Droid phones running 
ODK Collect v1.1.7 for use during the study. The version of ODK 
Collect used during the study was customized to log the system 
time every time a question was loaded and every time the answer 
was stored (answers are stored when a question is completed and 
the user moves on to the next question. The text of that question 
was also logged, which provided a mechanism to measure the 
amount of time a user spent on any particular question.  The 
information was logged to one file if the classic multiple-choice 
appearance was used and to another file if one of the new 
appearances was used.  

The first step of the study was to provide the participants with 
background information about the purposes and uses of Open 
Data Kit and ODK Collect. Participants where then shown how to 
use ODK Collect via a sample form that contained one question 
with the classic multiple-choice appearance, one field-list 
containing questions with classic multiple-choice appearances, 
and one question for each of the new appearances. The list 
appearance in the sample form was also used in a field-list. 
Participants were first shown how to use the sample form via a 
demonstration and then asked to fill in the form themselves.  

After the participants were familiarized with the input methods 
they would be using, they were given a paper survey with the 
answers filled in. This survey contained five sections, with ten 
questions in each section. The questions of each section were 
designed to correspond to one of the problem scenarios previously 
discussed, though the physical layouts of the questions on the 
forms did not correspond to the way the new appearances 
organize the information on the screen. Participants were then 
instructed to transcribe the answers from the paper survey into one 



of two corresponding surveys in ODK Collect. The paper survey 
and the forms in ODK Collect contained the same questions in the 
same order. One of the forms in ODK Collect contained questions 
using only the classic multiple-choice appearance and the other 
used the new appearances, one per section. The first section used 
the auto-advance appearance, the second used the spinner 
appearance, the third used the image grid appearance, the fourth 
used the list appearance (label at the top, not on the individual 
questions), and the fifth used the auto-complete appearance. These 
sections always appeared in the order they are listed.  

Once the participants had finished transcribing the responses from 
the paper survey into one of the ODK Collect forms, they were 
instructed to transcribe the same data into the other ODK Collect 
form, which they had not yet used. The starting form was 
alternated; each form was used first 20 in instances and used 
second 20 instances. 

After participants had finished transcribing the data into the 
second form they were asked to fill out a questionnaire. This 
questionnaire asked them which appearance they preferred for 
each section, and for an explanation of why they made that 
choice. The questionnaire also asked them a few other questions 
asking what was good or bad about any of the appearances.  

4.1.2 Limitations 
The study needed to be relatively brief in order to entice enough 
participants to take part. Thus only ten questions were used for 
each of the new appearances. This was particularly constrictive 
for the spinner and list appearances because they were grouped 
five to a page in field-lists. The logged times were for the overall 
field-list, which meant these two appearances only got four data 
points per participant (two with treatment and two control). Even 
with the survey length limited to 15-25 minutes, only 40 people 
participated in the study. Therefore only 800 data points could be 
collected for each appearance (160 for the spinner and list 
appearances).  

Participants were only trained using one question of each type. 
They did not have time to adequately learn how to use the 
interfaces or how to swipe, and there were times they had 
difficulty using the forms (though these difficulties were minor 
and resolved without help).  

The order that the appearances were used was not varied from 
participant to participant. Because of this the study was not 
counterbalanced. Therefore it cannot be determined whether the 
order the participants used the new appearances affected their 
speed or satisfaction with each.  

4.2 Quantitative results 
My initial analysis approach was to use a two-way repeated 
measures ANOVA, where the appearance was the within-subjects 
factor with two levels, classic multiple-choice appearance and the 
new appearance being analyzed, and order was used as a between-
subjects factor, also with two levels: classic appearance performed 
first or new appearance performed first. However, due to the 
previously mentioned limitation in my study design, where the 
new appearances were not counter-balanced, this was not a valid 
way to analyze the data. 

For my final analysis, I instead omitted all forms that had been 
filled out second by participants (20 of the classic appearance and 
20 of the new appearance, one per subject). By taking only the 
first form filled out, I could analyze the data as a between-subjects 
design. I split the data by five groups, one for each section of ten 

questions, and used an independent t-test to compare the means 
for each group. The data is presented in Table 1. Note that the 
times presented are the total time to complete the section, not an 
individual question. 
 

Table 1. Mean time to complete a section 

New 
Appearance 

Mean 
Classic 

Time(ms) 

Mean New 
Time (ms) p-value 

Auto-
Advance 42886.1 32447.35 <0.01 

Spinner 46984.12 45406.74 >0.10 

Image Grid 61285.65 49668.2 <0.01 

List 30739.65 25807.66 0.081 
Auto-

Complete 75813.9 90374.9 <0.05 

 
The auto-advance and image grid appearances both showed 
significant improvements (p < 0.01) in completion time. The auto-
advance showed a mean speedup of approximately 1 second, or 
25%, per question. The image grid showed a mean speedup of 
approximately 1.2 seconds, or 20%, per question. The List 
appearance’s results were not significant, but they did show a 
trend of a speed increase in competition time with a mean speedup 
of approximately 0.5 seconds, or 16%, per question. Further study 
would is required to determine if this is a significant 
improvement. The spinner appearance did not show any trend in 
the data collected; further study is also required for the spinner. 
Finally, the auto-complete appearance showed a significant 
(p<0.05) speed decrease in completion time: a slow down of 
approximately 1.5 seconds, or 19%, per question. 
 

4.3 Qualitative results 
I collected the qualitative results by aggregating the participants’ 
questionnaire responses and comparing them by section. The full 
results are shown in Figure 5. 

 
Figure 10. Histogram of the preferences of study participants 
comparing the new appearances against the classic multiple-
choice appearance. 
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The overwhelming majority of participants preferred the new 
appearance to the classic multiple-choice appearance in every new 
appearance except the spinner appearance. The spinner 
appearance was approximately split in the number of participants 
who preferred it to the participants who preferred the classic 
multiple-choice appearance.   

4.4 Spatial Analysis 
I performed the spatial analysis by quantifying the vertical screen 
space consumed by each appearance into mathematical equations 
and comparing their behavior as their components increase. 
Wherever possible the units are lines of information and hold 
integer value (image grid being the notable exception). A typical 
scenario is then provided to show actual improvements. In all 
cases the actual number of lines of information saved will change 
from setting to setting, but the equations should hold true.   

4.4.1 Classic Multiple-Choice Appearance 
In the classic multiple-choice appearance, the vertical screen 
space used is given by: 

€ 

S = ql + rl∑   

S = vertical screen space consumed 
ql = vertical length of the question text  
rl  = vertical length of each response option 

Each of the variables has units in number of lines of information 
and must hold an integer value. The vertical screen space 
consumed thus grows by at least one line per multiple-choice 
option specified. 

4.4.2 Spinner Appearance 
The spinner appearances vertical screen space consumed is the 
same as the auto-complete appearance for an individual question:  

€ 

S = ql +1 

For an entire field-list the (ql + 1) values are summed as in the list 
appearance. Thus the spinner appearance’s spatial efficiency is 
independent of the number of multiple-choice options provided. 
However, the number of multiple-options can still affect the 
number of vertical scrolls if the list of options exceeds the vertical 
spatial capacity of the spinner, which is slightly smaller than that 
of the full screen.  

Thus the spinner appearance in a field-list improves over the 
classic multiple-choice appearance as shown in the following 
equation: 

€ 

Sclassic − Sspinner = ( ( rl )
j
∑

i
∑ −1)  

 i = question index 

 j = response index 

For a field-list with 5 spinners that averages 4 responses per 
question there is a minimum savings of 15 lines of information 
out of a possible 25 lines of information, or 66%. That is a 
reduction from 3 screen lengths to 1 screen length. 

4.4.3 Image Grid Appearance 
Quantifying the improvement in spatial efficiency is more 
difficult with the image grid response because the image width 
and height can both vary widely. Furthermore, these values cannot 

easily be divided into units of lines of information. To simplify 
the problem, we will place an upper bound on the screen height 
consumed rather than a strict equality and we will round the 
height of an image up to an approximate number of lines of 
information. The consumed screen height of an image grid 
response is given by:  

€ 

S =
il∑
r

r ≤ w
max(iw )

 

il = height of an image 

iw = width of an image 

r = number of images in a row 

w = width of the screen 

The number of images in a row is a constant bounded above by 
the number of times the maximum width of an image in the results 
set can fit into the width of the device’s screen. Compare this to 
the vertical screen space consumed by the classic multiple-choice 
appearance: 

€ 

S = il∑
 

The image grid appearance therefore improves on the classic 
appearance as shown in the following equation: 

€ 

Simages =
Sclassic
r  

For a question with 15 images that has an r value of 3, that is a 
savings of 10 lines of information, or 66%. That is a savings of 
one screen length. 

 

4.4.4 List Appearance 
Using the list-appearance the consumed vertical screen space is 
given by: 

€ 

S = ql∑  

Thus the list appearance’s spatial efficiency is constant in regard 
to the number of multiple-choice options provided. But that 
number is constrained by: 

€ 

rw∑ ≤
w
2

 

rw = width of the response 

w = width of the device’s screen 

Note that unlike rl, rw is not an integer and does not refer to lines 
of information.  

The list appearance’s savings over the classic appearance are 
given by the following equation: 

€ 

Sclassic − Slist = rl
j
∑

i
∑  



For a field-list with 5 questions and 2 responses per question that 
is a savings of 10 out of 15 lines of information, or 66%. If that 
list is doubled to 10 questions the list appearance saves 20 out of 
30 lines, reducing 3 screen lengths to 1.  

4.4.5 Auto-Complete Appearance 
Using the auto-complete appearance the consumed vertical screen 
space is given by:  

€ 

S = ql +1 

The added constant is the length of a text input box. Thus the 
auto-complete appearance’s spatial efficiency is constant in regard 
to the number of multiple-choice options provided. 

The auto-complete appearance’s savings over the classic 
appearance are given by the same equation as the spinner. For a 
question with 20 possible responses, that is a savings of 18 out of 
21 lines of information. For the list of North American birds 
example given in the introduction, rounding to 700 birds, that is a 
savings of 698 out of 702 lines of information (2 lines are given 
for the question text).  

4.5 Discussion 
In general, each of the appearances performed very well in at least 
two of the three metrics. The auto-advance appearance showed the 
strongest results with an increase of 25% in time efficiency and a 
preference by over 90% of the participants. It is therefore 
preferable to use the auto-advance appearance over the classic 
multiple-choice appearance in most cases where there are a 
reasonable number of responses and no field-list is required. The 
image grid also performed very strongly with similar preference 
rates and a speed increase of 20%. It also performed very strongly 
in spatial efficiency, cutting the vertical screen space consumed in 
half for any question with images smaller than half the width of 
the screen, in a third for any question with images smaller than a 
third of the screen width, etc. Thus it is preferable to use the 
image grid appearance to the classic appearance as long as the 
images in the question do not vary greatly in size from each other. 

The list appearance performed the best in terms of spatial 
efficiency and user preference. However, the study was not able to 
show a significant improvement in time efficiency. The list 
questions in the study were grouped five questions to a field-list 
and 2 responses per question. Given only 10 questions per study 
instance, this may not have been enough to collect conclusive 
data. A future study might vary the number of questions per field-
list or the number of responses per question. Even so, the list 
appearance showed a trend with a strong time improvement. The 
list appearance is likely preferable to the classic appearance in 
cases where it is applicable (note the width restrictions and the 
need for repeating responses).  

The spinner appearance did not show conclusive results in time 
efficiency. As discussed in the Approach section, the spatial gains 
and the swipes saved may be balanced out, in terms of time, by 
the extra tapping.  The user preferences reflect this balance as 
well. Those who preferred the spinner appreciated the spatial 
efficiency, while those who preferred the classic appearance were 
frustrated by the extra tapping in the spinner. Furthermore, one of 
the main advantages of the spinner appearance is its ability to 
efficiently present data to the user. This study did not require 
participants to provide any answers themselves, they only 
transcribed data. Another study might focus on user 
comprehension. Further study is required before drawing any 
conclusions. Even so, the spatial gains were very strong from the 

spinner appearance. It may be the case that the spinner appearance 
is preferable to the classic appearance when context is needed for 
the multiple questions on a page, or when previous answers relate 
to future answers 

The auto-complete spinner showed strong results in spatial 
efficiency and user preferences as well. For the cases it is intended 
to solve, it provided the highest number of lines of information 
saved by far. However, there was a significant slow down in time 
efficiency. This is likely because of the extra overhead of using a 
soft keyboard. The study used questions with 20-50 responses per 
question. However the motivating example had 700 responses. 
There may be a threshold in the number of responses that, when 
crossed, increases the time efficiency of the auto-complete 
appearance over the classic appearance. 

5. CONCLUSION AND FUTURE WORK 
There were many strong gains demonstrated by the new 
appearances, and each new appearance is likely preferable in the 
problem scenarios that was used to introduce it. Every appearance 
(other than auto-advance) made large improvements in spatial 
efficiency. The users overwhelmingly preferred every new 
appearance, except for the spinner appearance. Even so, the users 
preferences about the spinner appearance were split evenly. The 
auto-advance and image grid appearances showed statistically 
significant improvements in time that were also large in absolute 
terms. The list widget showed a trend of improvement as well. 

However, there is much that should still be investigated. First, the 
results that were inconclusive should be reanalyzed with better 
studies. That includes the time efficiency of the list appearance 
and spinner appearance. The biggest limit of the study performed 
was the need to fit all five appearances into a single session, thus 
limiting the amount of data that could be collected about each 
appearance. Studying the spinner appearance, list appearance, and 
auto-complete individually, with more questions per appearance, 
would likely produce more interesting results. 

 A spinner study should try to measure the effects of the context 
of the surrounding questions and responses. It may be the case 
that questions that ask the user to rank various items are best 
suited to spinner appearances. Varying the number of questions 
per field-list and the number of responses per question might also 
produce interesting results. The increased spatial improvements of 
five questions in a field-list with 5-10 responses per question 
might increase the time efficiency. A study of the list appearance 
should also try increasing the number of questions per field-list 
and the number of responses per question. A study of the auto-
complete appearance should investigate a threshold in the number 
of responses that increases the time efficiency when crossed. In 
addition, experience with a soft keyboard might affect the value of 
the appearance to the user. Or the strategy used to suggest 
responses that match the input might have an effect. 
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