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1 Executive Summary
Smartphone technology is rapidly changing the way people are interacting with the Internet.  Mobile phones offer a very different experience from traditional desktop based computers, and this is an effect that is only continuing to grow – indeed, market research indicates that there are now more than 234 million smartphone users in the US alone (comScore, 2012), and this is expected to continue to grow rapidly over the coming years.

The rapidly increasing penetration of smartphones and mobile technologies means that online surveys,  both for academic and business purposes, are now increasingly accessed  by users of these devices.  This is not the first time survey implementation has been affected by changes in technology; there have been several paradigm shifts in survey methods as technologies have advanced, with paper, phone and electronic being examples.  As new technologies are introduced, researchers have expressed concerns that  the medium of a survey itself may create bias in responses (Moss et al, 2002) and have an effect on response rates.  

Structured around a positivist paradigm and adopting a quasi-experimental approach, this research project was designed and executed in order to explore the differences between electronic web based surveys when they are conducted on a mobile device such as a smartphone as compared with a more traditional desktop computer.  Two key hypotheses were proposed.  First, that surveys conducted on smartphones would have relatively poor completion rates, and secondly, that they would provide less data on average when open-ended text-based questions were included.  It was hoped that this structure would give some value and insight into both qualitative and quantitative style surveys conducted online in a mobile context.

The researcher paired with Test Ready Pro (TestReadyPro), a company that provides an online testing and e-learning environment at colleges, and to the public in Canada.  The experiment as designed involved the distribution of approximately 11,000 survey invitations, which garnered 402 unique completed surveys across 3 mediums, with 102 mobile, 262 desktop and 28 tablet-based surveys collected.  

The analysis resulted in some statistically significant findings.  In the first case, the research failed to show any statistically meaningful difference  between mediums on survey completion rates (P <0.05).  For the surveys studied, most participants who began  the online survey would see it through to completion.  With respect to open-ended text-based questions, however, it was shown that in the case of mobile phone based surveys,  participants provided answers to open-ended questions that were on average only 66% the length of their desktop counterparts.  Finally, the research determined that on average, mobile participants had to spend significantly more time (33% on average, P < 0.05) to complete the surveys. 

Stakeholders for this project included Silverstead Software, a company in the process of developing an online survey tool targeted at the mobile space, as well as the broader academic and business community.  Silverstead Software hopes to use this data to tailor its product offerings and guide its technology strategy moving forward.  All stakeholders should derive some benefit from these results.  Indeed, for anyone conducting surveys online, these findings are significant, although somewhat limited due to the small sample size and lack of full experimental control.  This research shows that  highly quantitative surveys that make use of selection-based, multiple choice style questions are unlikely to be greatly affected by the increase in mobile phone usage as response rates.  For those conducting research in the naturalistic paradigm and relying on more qualitative data, however,  this trend to increased mobile survey participation is a concern as the quality of the responses collected may be compromised.  This could result in the need for a larger sample or a more controlled group to get adequate data.

The substance of this research joins and extends the larger body of knowledge and research on survey techniques and methodologies.   Although limited in scope, it is an important first step in  understanding how the changing landscape of internet connected devices will affect the research efforts of both the larger academic community and the business community.   This is timely and important now; the explosive growth of mobile traffic that is already ongoing means that an ever increasing number of electronic surveys will be presented on a vast array of different internet connected devices and as such it is important to know how this will affect research being conducted via online survey platforms.
2 Introduction

Silverstead Software (Silverstead Software) is a computer engineering and software development company focused on the creation of web-based solutions across a variety of different industries.  One major project that was undertaken in 2008 was the creation of an online framework for allowing online examinations and practice tests to be taken (TestReadyPro.com, 2008).  Recently, work began on porting the engine that was built for online testing to make it suitable for the conduct of online surveys and a new busines-to-business service called “Comment Evolved” (CommentEvolved.com, 2012) was launched.  There was a major focus on ensuring that the survey tool looked and performed equally well on mobile and desktop based devices.  This focus was selected for two different reasons.  First, that the market is currently experiencing massive growth in mobile-based (smartphone) traffic.  Indeed,  Cisco Systems predicts that by 2016, there will be more than 8 billion handheld or personal mobile ready devices in circulation.  (CISCO, 2013 ).  Secondly,   technology scanning across the industry revealed that the online survey market was relatively nascent in its level of mobile support.  This was perceived as an opportunity for the company to take advantage of the growing mobile segment.

While the above trends made it clear that an ever increasing number of online surveys would be collected via mobile devices, it was not clear was how well mobile-based surveys would be received and what the quality and quantity of data gathered in a typical online survey would look like compared to online surveys conducted on a more traditional desktop computer.  Having this information would obviously be beneficial when making recommendations to clients using the system in terms of interpreting the data.  An initial look into the literature showed that while there was a considerable amount of research available on mixed- mode surveys and differences between paper and web-based surveys generally, little was available that contrasted surveys on lower resolution mobile devices vs their desktop counterparts.  This is not surprising.  The original iPhone that started the smartphone industry was launched in 2007 (apple.com, 2007) and much of the research pre-dates this time.  The literature available on the topic will be discussed in more detail below. 

This project focused on examining the differences between smartphones and desktops as mediums for completing online surveys.  This is particularly timely for Silverstead Software and Comment Evolved as this data will be beneficial for driving future product development and, as mentioned, for providing client feedback and making recommendations on best practices.  

3 Project Definition and Background

3.1 Problem Identification
For the purposes of this project, the term “survey” is being restricted to those types of data collection that can realistically be delivered online, and would include questionnaires with various data types.  This is consistent with the definition Thomas uses, cited in TMA02:
“a procedure in which information is collected systematically about a set of cases (such as people, organisations, objects). The cases (or sample units) are selected from a defined population and the aim is to construct a data set from which estimates can be made and conclusions reached about this population.”

(Thomas, 1996, cited in TMA02)
The existing survey platform developed for  Comment Evolved currently supports two main types of questions: multiple choice and open-ended,  text-based questions.  

The goal of this project was to measure what effect the medium (mobile vs desktop) would have on the results of a typical survey conducted on the platform, and to determine if there was a statistically measurable effect on:

1. The completion rates of the survey (the total number of questions would be attempted by the participants)

2. The quality of responses in open-ended text-based questions.

3.2 Background and Literature Review
Technology has had a large effect on survey methodologies over the last 30+ years, as surveys have moved from pen and paper to telephone and increasingly online. (Dillman, 2000)  There is a strong incentive to  use online surveys as a tool in research, both in academia and in the corporate world.  It has proven to be a highly cost effective tool compared to alternative methods (Moss et al, 2008). and  “some researchers have found that electronic surveys garner more detailed and longer comments in open-ended questions, speculating that 'respondents may be more likely to be self-disclosing … on the internet'” (Daley et al, cited in Walt et al Page 5). Lower costs and potentially higher quality answers certainly make a compelling argument for the use of these tools in research.   

Despite potential cost and quality benefits however, there  have been concerns from researchers relying on survey data that the medium used to administer a survey (web, paper, telephone,  etc) will affect the validity of the data being collected (Walt et al, 2008), and as such, researchers have studied to what degree the medium of the survey will play a role in the quality and quantity of data collected (Dillman, 2009) Mixed-mode surveys are also a concern (surveys where not all of the participants complete the survey using the same medium).  In free-list survey formats for example, mode effects have been measured and shown to exist between oral, written and web based mediums.  (Gravlee el al, 2013) Because of this concern, there has been considerable research in this area although results have been mixed. (Walt et Al, 2008)

Examining the problem of mode bias, quality of data or response rates in surveys in the past has primarily grouped web-based online surveys together as a homogeneous experience and compared them with other mediums such as telephone and paper, although some researchers did note that electronic surveys would vary from computer to computer as the resolution of the screens changed (Walt, Atwood, Mann, 2008).  The assumption that electronic mediums can be considered as a single category in the face of the growth of mobile smart phones raises concerns however.  For example, while it was perfectly valid in 2002 to assume that “web-based surveys by necessity must be completed at a computer terminal” (Moss et al, 2002),  the growth in mobile devices used to access online content means this is clearly no longer the case.  

Indeed, the introduction of ever more capable smartphone technologies puts a new twist on the tools that researchers have available for conducting surveys and leads to a situation where the online survey is becoming a much more heterogeneous experience.  Survey participants have more options available for accessing online content, leading to increasing fragmentation in the way online surveys are experienced.  This is a trend that is only going to grow as mobile traffic continues to grow.  With mobile usage expected to skyrocket over the next few years (CISCO, 2013), this is indeed a trend that those who conduct surveys online cannot ignore.
4 Project Evaluation and Specification

4.1 Personal and Academic Suitability

As one of the lead developers of the Comment Evolved survey platform, the researcher was well suited to conduct research in this area.  Access to source code and knowledge of how to change the platform to ensure it would be able to gather a suitable amount and quality of data was not expected to be an issue as the system was in active development throughout the project.  The researcher had sufficient access to production systems to develop and deploy any changes to the core software platform that would be required. 

4.2 Stakeholder Analysis

Stakeholders for the project were identified as follows:

	Stakeholder
	Value Derived / Interest

	Silverstead Software

(CommentEvolved.com)
	- will derive value from the results of the project in that the project will help create a statistically relevant bank of information.  It's hoped that this data could be used as part of marketing initiatives and whitepapers.

- will benefit if features need to be added to the system to perform the actual research, in that they will continue to be able to use these features in this and other projects moving forward.

	Researcher
	- will have an opportunity to gain experience in primary and secondary research to generate the data required for eventual analysis 

- will have an opportunity to explore the problem space with academic rigour using tools that have been previously explored in only an academic context (i.e., the tools will be applied 'for real')



	Clients
	- will have an opportunity to influence the future development of the survey technologies being developed. 

- should derive benefit from the responses gathered during the survey process

- will benefit from new features added to the platform as a result of development work conducted for this project.



	Academic Community
	- understanding the changing nature of online surveys will help researchers better plan their data collection endeavours



	Business Community
	- businesses have new opportunities in the mobile space for data collection feedback from clients.   This research should help guide their customer feedback endeavours and help them frame their efforts in the context of an increasingly mobile internet.


Table 1  - Stakeholder Analysis

The researcher has sufficient background in online survey technology to be able to act as an informed investigator, being actively engaged in the day to day development of online web applications including the Comment Evolved online survey tools.  This first hand knowledge will be critical to the success of the project.  It is expected that this project will directly impact the development plans for the Comment Evolved site. 

4.3 Feasibility

In order to determine the feasibility of undertaking a project focused in this area, a SWOT analysis was conducted to help orient and align the researchers strengths and weaknesses with opportunities and threats relevant to the area of study.  This SWOT analysis was instrumental in examining  both the preferred research approach as well as the various data collection techniques available and allowed for a structured approach to selecting those methods.  Table 2 details this analysis in the context of the research questions and hypothesis under investigation. 

	Strengths
- very strong web programming and technical background

- access to suitable technologies for deploying solutions on the web

- access to free analytical software  


	Opportunities
- access to willing participants 

- access to a variety of demographic groups

- free access to Analytical software for data collection

- survey product about to go to market

	Weaknesses
- the researcher had some background in statistical analysis – however, no experience applying statistics in social research,

- no experience in researching in a naturalistic paradigm


	Threats
- may be difficult to get sufficient numbers for a valid statistical analysis 

- may be difficult to track down relevant research in the field that is specific enough
- unlikely to be able to access secondary materials appropriate for analysis due to relative infancy of mobile technologies


Table 2 – SWOT analysis

4.4 Required Resources

There were limited financial resources required for this project.  Time demands for tasks such as authoring surveys, organizing client lists, monitoring survey progress and collating/categorizing data were significant but manageable.  

This project required access to production servers for the hosting of the software and web portal for the surveys.  As these production systems were already in place for the Comment Evolved project the researcher was able to leverage these resources.

The most critical resource for this project to be successful was access to a sufficiently large number of participants to ensure that enough data was collected for the research to be meaningful.  This was identified as part of the risk analysis and steps were taken early to try to locate these participants as quickly as possible.

4.5 Risk

Risk is part of any project, and an understanding of this risk is critical to help ensure its success.  Several factors were considered and mitigating strategies identified:

	Nature of Risk
	Mitigating strategies

	Political

	- finding a suitable user base for surveying was expected to be difficult.  Clients are obviously concerned with privacy, or do not have sufficient quality and quantity of contact information to access a sufficiently large sample 
	- clearly articulate how the information will be used

- show the benefits to the client in terms of outcomes of the project 

	Logistical

	- difficulty getting feedback in a timely fashion
	- consider asking more people for feedback to ensure a suitable bank of data and pair it down as necessary?



	- difficulty accessing appropriate clients with sufficiently large user bases to gather enough data
	- engage clients early

-identify alternatives if clients are unable to participate

- approach several clients simultaneously to asses willingness to participate




 Table 3 – Risk Analysis
4.6 Roadmap:

	Dates
	Task

	Dec 31 – 17 Jan
	- additional research

- research design (Preparation of Primary Research Surveys)

- final identification of clients for case studies

	17 January – 17 February
	- field research – surveys completed, interviews completed

	17 Feb -  21 March
	- data analysis and generation of provisional findings


Table 4 - Roadmap

5 Research Design and Methodology

5.1 Research Question
This project concerned itself with how the Smartphone mobile enabled medium affects survey  response rates and quality of responses vs traditional desktop computer formats.  More specifically, the research was designed to determine if there was a significant difference between the completion rates and the quality of text-based answers for the mediums under review.  Peytchev et al (Peytchev, 2006) and Smyth et al (Smyth, 2009) used the response length of open-ended questions as a proxy for quality of open-ended answers.  In this project, the same proxy has been used.  

The research goal was to focus very specifically on how the medium of a simple online survey including both multiple choice style questions and open-ended text-based questions affected:

1.  The completion rates of the surveys based on the survey medium

2.  The effect of the medium on the length of free-form, open ended questions (as measured by length of response)

5.2 Hypotheses
Two hypotheses were constructed for testing the research questions.  Specifically:

Hypothesis 1:  Completion rates will be significantly lower for surveys completed on the mobile phones.  This was based on looking at typical non-response rates (where the survey was not started) between mobile and web, where some researches have found that the non-response rate for mobile phones was roughly double that compared to an online survey. (Freidrich-Freska cited by Maxl et Al, 2010)
Hypothesis 2:  The quality of the responses of  open-ended questions would be considerably lower for mobile phones.  This was based on assumption that the lower quality keyboards on the phones, compared with that of a desktop computer, would have a significant detrimental effect on the effort participants were willing to put into answering the questions fully. 
5.3 Research Paradigm
A positivist approach was  selected for this research. Both the research question and the tools available (specifically the Comment Evolved platform) lent themselves naturally to a positivist approach.  

The research question and hypothesis lends themselves to experimentation naturally; data can be easily collected, collated and tracked via tools that are readily available, specifically the existing Comment Evolved software platform, as well as several scripts that were created to calculate additional metrics for analysis.  One of the goals of this project is certainly to provide feedback to the stakeholders, and it was very much intended that the Comment Evolved software be leveraged as the platform of choice.  The Comment Evolved platform used in this research was:
 - able to track the type of device that is connected to the platform while a survey is underway

-  able to track the responses as they are being completed and to determine how many questions were attempted overall

- able to track answers to both multiple choice and open-ended questions
Additionally, it provides scripting support to enable additional data analysis.  
The data collection tools exist in the platform  that can capture data in sufficient volume and accuracy to conduct what should be statistically relevant analysis.  

Finally, it was felt that given a lack of experience with naturalistic research, it was unlikely that enough qualitative data of sufficient quality could be collected within the given the time scales to complete a similar analysis from a naturalistic paradigm
5.4 Causality
A brief note on causality.  This project is based on a successionist model of causality.  In this case, we're presupposing  that the medium really is the cause of  the effects that were be measured. This has the benefit of allowing a well understood cause and effect argument to be made based on the results of the experiment.  Further, using a successionist model justifies the use of many of the statistical techniques applied to positivist research – if it's not assumed that cause and effect can be inferred from these techniques (such as the t-Test in particular), then there is no real justification to use them.  
In the context of this project it has another important benefit.  A successionist model reduces the number of variables that need to be considered to draw useful conclusions.  If a system thinking or realist model had have been adopted, many more variables would have been introduced into the analysis as both require the problem to be explored from more angles.  It would have to be assumed that the mobile experience vs the desktop experience was only one mechanism (Horrorks et al) and that other factors might be at play to explain any results.  As such, any conclusions drawn here would be suspect. 

The drawback of this approach is that of course, analytically speaking, the well known moniker of “correlation is not causation” applies, and there is a danger that as the results from this project are generalized, they will fall prey to incorrect attribution of cause.  This is a limited study and the results would benefit from being re-tested by others on a larger scale and potentially examined from other angles in order to provide additional confidence in any derived results.
5.5 Research Approach 
As research progressed to the stage where data collection was to be started, it became apparent very quickly that:

1.  The research goals were too loosely defined and would need to be narrowed down if they were to be effectively explored.

2.  The research design was incomplete and would need to be refined to produce useful data in a reasonable amount of time.

As such, prior to actually moving forward with the research, extra effort was made to ameliorate these issues.  Research methodologies were narrowed to focus on a positivist only approach, as described above, focusing on metrics that could be measured and evaluated statistically.  

While risks previously discussed were primarily extrinsic, Block 2 (Horrorks et al) describes an intrinsic risk where selected approaches to research that do not align with our selected positivist paradigm could undermine the project as a whole. Mitigating this risk involved ensuring that the paradigm and methods, and eventually the analysis of the data.  

With this in mind, the approaches reviewed were those typically associated with positivist research, specifically Survey, Experimental and Documentary analysis.  Of these, experimental was selected as it was felt that the research question and hypotheses was the best match.  Data can be easily collected, collated and tracked via tools that are readily available, and in sufficient volume.  

Further, all of the research that was found on comparisons and examinations of survey data in this context was positivist and generally quasi-experimental   in nature  (Gribbons, 1997) (Walt et all, 2008; Moss et all, 2002; Derham, 2011; Gravlee et Al, 2013; Maxi, et Al, ).  This large breadth of agreement from the academic community lends great credence to this decision.   

5.5.1 Concerns and Drawback 
With any quasi-experimental approach there are some significant drawbacks that need to be understood.  A successionist, positivist model means that effects measured will be ascribed to the mediums under study.  This is a relatively limited study and it is only quasi-experimental and not a true experiment and there is a real danger that the effects we measure will be due to some effect other than the medium itself. There may be some some underlying bias that is shared by smartphone users that is actually causing any measured effects, for example. 

It was felt that this was particularly important as the risk of systematic bias in collecting experimental data in this project is real.  Without an understanding of the demographics of the underlying group, and if a sufficiently large sample size is not generated, it was possible that confounding variables (such as age or familiarity with smartphone technology) may be affecting the the conclusions drawn.  Indeed, there is always a risk that correlational relationships may be due to a confounding variable correlated with both cause and effect.  (Steiner et all, 2010)
The experimental design selected is described in more detail below.
5.6 Experimental Design

5.6.1 Population
One of the difficulties with this research project was to ensure that enough data would be available to conduct a meaningful analysis.  In order to do this, several different companies and groups were approached to assess willingness to participate.  Specifically, an associate at the University of Ottawa (40-50 students who where athletes on the university football team), the organizers of a local sporting event with approximately 1400 participants, and finally the owners of TestReadyPro.com – an online testing site with a database of approximately 11,000 users.  The plan as originally proposed involved sending multiple surveys to different groups, and to have strict controls over how the mobile and desktop based versions of this survey were administered – closer to a true experimental approach. 

Initially, there was a lot of positive feedback and indication of interest in the project, but it was difficult to get the groups approached to commit to putting together a real survey in an amount of time that would allow the data to be collected early enough for a good analysis.  

In the end, one of the companies approached (TestReadyPro.com) identified that they had  a sufficiently large user base, a pre-existing survey and interest in the project.  They agreed to participate.  This allowed access to:

- a suitably large user base (11,000+ users)

- a prepared survey that they had previously conducted in a paper format
The experiment was initially intended to split the Test Ready Pro participants into two groups.  First, a  a group who completed the mobile version of the survey and secondly, a group that completed the survey on a desktop based machine.  In a nod to just how fluid the technology landscape is, a third group emerged during the research – tablet-based devices.  This third group will be discussed further in the data analysis section.  As it was impractical for the users to be specifically, randomly assigned to these groups, the groups under study were allowed to form emergently, based on the device the end user utilized.  This lack of randomization is the key feature that necessitated a switch to a quasi-experimental approach.

5.6.2 Measurement Methodologies
The Comment Evolved software platform had tools in place already to measure the following data as surveys were completed:

1.  Numer of questions attempted

2.  Total elapsed time (start and end time)

3.  Content of and length of any captured text based answered

4.  Type of survey undertaken

5.  Types of questions undertaken (to include:  multiple choice, low-high style, long answer)

6.  Total number of questions on quiz

Changes needed to be made to the survey software to collect this data. Specifically, additional code was added to track:

- the “user-agent” string associated with the browser (needed to determine the type of device)

- the exact time the survey was started (accurate to the second)

- the exact time each question was answered (accurate to the second)

Once the code changes were complete, surveys were tested and the instrumentation verified.  
5.6.3 Data Collection Procedure 
Test Ready Pro provided a sample paper survey that they had used at colleges in the past.  It contained primarily multiple choice questions as well as two open-ended questions.  This survey was used as the basis for the survey sent as part of this research. 

The survey that was available for Test Ready Pro was provided as follows:
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Original Paper Survey

In order to begin the data collection process, the paper survey was converted to a digital format.  In order to eliminate as much bias as possible, the surveys were made to function as identically as possible and to have as similar a look and feel as possible across both platforms.  Figures 1 and 2 show the resulting layouts for each platform, desktop and mobile respectively.
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Figure 1 – Desktop survey layout example
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Figure 2 – Mobile Layout
The final survey format used primarily multiple choice style questions with two long answer questions (17 and 18 from the original paper survey in appendix A) included so that there would be a way to evaluate open-ended questions in addition to the multiple choice style responses.   In figures 2 and 3 above, the key difference is the screen resolution.  Colour schemes, questions, button shape and overall design were kept constant to eliminate as much bias as possible.

5.6.4 Email Design and Incentive
Maximizing response rates was the priority for the email and incentive design.  Previous studies (Okazaki, 2007 and Millar, 2010) had explored and found that incentives attached to surveys will increase response rates.  Test Ready Pro agreed to hold a draw for a tablet based computer to provide an incentive for participation.  

The email sent to participants was drafted in conjuction with Test Ready Pro and is shown below:

	Dear TRP Member,

*Let your voice be heard!*

In a continuing effort to provide our customers with the best possible learning experience, we 

randomly select customers like you to participate in surveys. Your feedback will help us enhance your experience.

To complete the survey, simply click on the web address shown below 
http://commentevolved.com/

 HYPERLINK "http://commentevolved.com/survey/mobile/test/active/actions/starttest.html?planid=trp&reset=true" \n _blank
survey

 HYPERLINK "http://commentevolved.com/survey/mobile/test/active/actions/starttest.html?planid=trp&reset=true" \n _blank
/mobile/

 HYPERLINK "http://commentevolved.com/survey/mobile/test/active/actions/starttest.html?planid=trp&reset=true" \n _blank
test

 HYPERLINK "http://commentevolved.com/survey/mobile/test/active/actions/starttest.html?planid=trp&reset=true" \n _blank
/active/actions/starttest.html?planid=trp
By completing this survey, you will be automatically entered into a sweepstakes for a chance to win a free tablet.
The purpose of this survey is to obtain your opinion about the recruitment

preparation services we have provided you in order to better meet your

needs in the future.
On behalf of TestReadyPro.com, we *thank you* for your time. Your feedback

greatly appreciated! We look forward to hearing from you.
Sincerely,
-- 

Please feel free to contact me anytime,

Chris

----------------------------

Chris Bedwell B.Bus., B.Ed., OCT
cb@testreadypro.com
www.testreadypro.com
Test Ready Inc.

P.O. BOX 302

33 Hurontario St.

Collingwood, Ontario

L9Y 3Z7
1-866-916-4-911


	

	


Figure X - Email

The hyperlink when selected immediately launches the survey and begins the data collection process, regardless of the device in use.

5.7 Data Collection Schedule
	Dates
	Task

	23 January – 15 February
	- clarified aims, objectives and hypotheses

- identified Test Ready Pro as key partner

- finalized survey designs

	15 February -  7 March
	- initial emails sent (21 Feb) 

- follow on emails sent (02 March)

  

	7 March  - 21 March
	- preparation of provisional findings

	12 March  - 16 April
	 - finalization of Research


6 Analysis and Findings

6.1 Data Generation and Collection

6.1.1 Collection of Data
Links to the surveys were emailed to the entire user group on 2 different occasions – one initial mailing plus a second reminder mailing one week later, to try to get as much participation as possible.  The email included a message inviting the potential participant to take the survey.  Approximately 11,000 emails were sent.  

Overall, there were 5902 individual responses tracked across 402 separate surveys.  

6.1.2 Issues and Concerns
One thing that became apparent very early on was that the completion rates for the vast majority of people taking the surveys was very close to 100%.  Most users who started the survey, regardless of platform, completed all 15 questions.   By this point, however,  it was too late to add additional questions to see if the length of the survey would affect drop off rates.  While the survey itself was tested to ensure the instrumentation was correct, a better pilot survey that analysed completion rates might have allowed this to be identified early enough to add more questions to allow for additional investigation.

As originally described, the initial plan was to break the surveys into two control groups – mobile and desktop.  As will be discussed in the data analysis section, there ended up being a third category of information collected – tablet based.  Rather than discarding the category entirely, it was included in the analysis where possible and compared with the other two types.  For the hypothesis testing portions, the tablets were discarded so as not to affect the reliability or validity of the results. 

6.2 Data Analysis
6.2.1 Description of Tools and Techniques
Hypotheses Testing and Statistical Significance

In order to test our hypotheses, two different “null hypotheses” were derived from our research hypotheses.  Specifically, the null hypotheses for this research are:

Null hypothesis 1:  There is no difference in completion rates for surveys conducted under the two mediums under investigation. 

Null hypothesis 2:  There is no difference in the quality of responses to open-ended questions between mobile phones and desktop administered surveys. 

Data was prepared initially via a coding process to group surveys into appropriate categories – specifically, mobile, tablet, and desktop.  From there, statistical analysis was conducted on the data.

For the purposes of this document, a survey was considered “complete” if all of the questions have been responded to.  The completion rate is a measure of the percentage of surveys that were started and followed through to completion. 

Tools used included the Eclipse BIRT (Eclipse Foundation, 2013) business intelligence tool for grouping,  charting and basic calculations of means and standard deviations.  This was chosen as it is already integrated and built into the Comment Evolved platform and allowed these calculations to be done in realtime while the surveys were being collected.  Data was additionally extracted and moved into Excel for t-Test analysis as BIRT does not directly support this calculation. 

Tools and techniques chosen included mean and median analysis of several different variables, including calculation and comparison of:

- breakdown of surveys by browser type

- average Completion Rate of surveys

- average time spend completing surveys

- analysis of text based survey questions

The specific technique chosen for evaluating the hypothesis here was the t-Test – more specifically, a two-sample t-Test assuming unequal varience. (Gould, 2002, Chapter 12)

For the data collected in this project, we had no control over the total number or breakdown of completed surveys across the main categories of mobile and desktop.  As such, the data collected has some properties that needed to be considered when determining an appropriate method of evaluating for statistical significance.  Specifically:

- the sample sizes were be different across the two mediums

- the standard deviation and variance of the data collected across the two groups was different. 

- there is no reason to expect that the variances will be equal – ie, we will assume an unequal variance between the two samples

For the purposes of this study, a statistical significance level of 0.05 was selected,  This implies that we will reject the null hypotheses in each case above if there is a greater than 1 in 20 chance that the results occurred randomly.  To evaluate significance for this survey, the t-Test was conducted using  Microsoft Excel.  

6.3 Analysis of data – application of tools and techniques

6.3.1 Data Coding
Before any analysis of the data could be completed, a data coding stage was critical.  Data from the system was raw, and needed to have additional calculation and preparation done to get it into a suitable format for further analysis. 

Data from the raw surveys was similar to that shown in table 1 (which includes overall data on the survey) and table 2, which includes some representative answer data.

	ID
	Start Date
	Total Responses
	Total Questions
	user-agent
	Completion Date

	374
	2013-03-14 09:26:08 -0400
	15
	15
	Mozilla/4.0 (compatible; MSIE 8.0; Windows NT 6.1; Trident/4.0; SLCC2; .NET CLR 2.0.50727; .NET CLR 3.5.30729; .NET CLR 3.0.30729; Media Center PC 6.0; .NET CLR 1.1.4322; .NET4.0C)
	2013-03-14 09:26:08 -0400

	373
	2013-03-14 09:23:47 -0400
	12
	15
	Mozilla/4.0 (compatible; MSIE 8.0; Windows NT 6.1; Trident/4.0; SLCC2; .NET CLR 2.0.50727; .NET CLR 3.5.30729; .NET CLR 3.0.30729; Media Center PC 6.0; .NET CLR 1.1.4322; .NET4.0C)
	


Table 1 – Raw test data
Example Response data is also shown below – these are responses and metrics gathered for a given single survey:

	test
	questionid
	Question Text
	Response Text
	Attempted
	Time Stamp

	373
	304
	Would you recommend TRP to a friend?
	Yes
	true
	2013-03-14 09:24:11 -0400

	373
	308
	How well do feel TRP helped you to be prepared for actual testing?
	Very well
	true
	2013-03-14 09:24:16 -0400

	373
	312
	What Service(s) do you plan on applying to and when?
	
	false
	

	373
	310
	Do you have any suggestions for improving TRP?
	
	false
	

	373
	302
	I will use TRP when preparing for my career after graduation?
	
	false
	


Table 2 – Raw Response Data
The initial coding was done via a script run after the raw data was extracted.  It was reviewed for accuracy manually.   Specifically:

1.  The “user-agent” string was analyzed to determine the browser type and to break the tests into categories.  The user agent string contains identifying information about the type of browser.  For example, a user-agent string that contains the term “iPhone” would have been identified as a mobile device, while one containing the term “iPad” would have been determined to be a Tablet.  Although the surveys were initially expected to be broken into 2 main categories, the data when analyzed clearly included a third – tablets.  As such, this third category was included in the analysis where possible.  These were the only categories identified based on a manual examination of the “user-agent” strings.

2.  The total elapsed time in seconds was calculated for each survey.  This was done by comparing the start time and the end time of the survey for completed surveys, and the start time and the time of the last response gathered for incomplete surveys.

3.  For the two text-based responses on the survey, a total length of response and a word count for that response was calculated.

This coding structure allowed statistical analysis of a variety of survey metrics to be conducted.  

Overall, the breakdown of mobile, tablet and desktop usage was as expected given current trends in the industry.  

Table 3 summarizes this breakdown:
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	Browser Type


	Total Surveys Completed



	desktop
	262

	mobile
	102

	tablet
	28


Table 3 – Breakdown by browser type
The data was analyzed to see if there were any patterns that became apparent in the breakdown of number of questions attempted across the different categories.  These charts are available below.  Overall results were as follows:
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Table 4 – Overall Questions Answered, all browser types.
From the above, the large peak at 15 questions (the final question in the survey) makes it clear that the vast majority of participants who began the survey completed all questions, regardless of the medium selected.  As was discussed earlier, further study would be useful to see if the drop off rate of the survey continues to be consistent across mediums as the number of questions included on the survey increases.

Examining the overall completion rates for the surveys by category lead to the following:
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	Desktop
	Average Number of Responses


	13.37
	

	
	Standard Deviation


	4.13
	

	
	Average Percentage Completion


	89.13%
	

	Mobile
	Average Number of Responses


	14.11
	

	
	Standard Deviation


	2.75
	

	
	Average Percentage Completion


	94.05%
	

	Tablet
	Average Number of Responses


	14.29
	

	
	Standard Deviation


	2.77
	

	
	Average Percentage Completion


	95.24%
	


Table 5 – Survey Completion Rates

The completion rates comparing Mobile and Desktop based surveys was evaluated using the t-Test approach in Microsoft Excel.  The results were as follows:
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1 1

Mean 0.8856107011 0.933333654

Variance 0.0797523048 0.039352233

Observations 271 104

Hypothesized Mean Difference 0

df 264

t Stat -1.840027879

P(T<=t) one-tail 0.0334433239

t Critical one-tail 1.6506459109

P(T<=t) two-tail 0.0668866479

t Critical two-tail 1.9689904384


Since 0.0069 is greater than our threshold of P 0.05, we accept the null hypothesis, in this case that there is no statistically meaningful difference between the completion rates on desktop and mobile devices. 

This was quite surprising.  Certainly the hypothesis going into the project was that the reduced screen size of the mobile devices would lead to a reduced completion rate.  This is clearly not the case, at least for this particular survey.

Although the survey completion rates were very similar, with most participants completing the survey, not all of the factors measured saw this same pattern emerge.  The time spent by the participant on the survey was calculated as discussed in the data preparation stage and the results were as follows:
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	Browser Type


	Sample Size


	Average Time Spent


	Standard Deviation


	Median



	desktop
	217
	232.60
	210.98
	172.00

	mobile
	88
	309.33
	349.32
	197.00

	tablet
	25
	229.32
	113.44
	209.00


Table 6 – Average Time Spent

A t-Test was again conducted on the two main mediums under study.  The results were as follows:
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Variable 1 Variable 2

Mean 50.32971 35.8381

Variance 8083.546 5535.667

Observations 552 210

Hypothesized Mean Difference 0

df 453

t Stat 2.263088

P(T<=t) one-tail 0.012051

t Critical one-tail 1.648224

P(T<=t) two-tail 0.024103

t Critical two-tail 1.965214


In this case, at a threshold 0f P = 0.05, we reject the null hypothesis and conclude that there is a statistical difference between the mobile and desktop based surveys. Unsurprisingly, the surveys clearly took longer to complete on a mobile phone compared to either the desktop or tablet- based versions – up from just under 4 minutes on desktop or tablet to over 5 on a phone.  What is interesting here is that despite it taking longer on a mobile phone, the completion rates were similar, clearly indicating that people were willing to spend the extra time it took on the phone to complete the survey.

6.3.2 Text Answer Analysis
Surveys and questionnaires vary in format.  Some contain more positivist style questions designed to allow for easy data analysis while others, particularly in the naturalistic research paradigm, focus on longer answer, text based responses.  The surveys presented to the participants included 2 long answer questions – specifically:

-  What Service(s) do you plan on applying to and when?

- Do you have any suggestions for improving TRP?

A basic analysis of these questions was conducted by calculating the length of the responses in terms of the total number of characters used and the total word count for each response.  As discussed previously, this was used as a proxy for the quality of responses for open-ended questions. This was then averaged by category.  To ensure that the results were not being overly biased by “null” answers, where a response was not provided at all, the analysis was completed to cover these cases also.  The results are shown in table 7 and table 8. 
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	Browser Type


	
	Length Of Response


	Word Count



	desktop
	
	
	

	
	Average Response Length


	51.22
	9.08

	
	Standard Deviation


	91.32
	16.44

	
	Median


	20.50
	20.50

	mobile
	
	
	

	
	Average Response Length


	36.21
	6.58

	
	Standard Deviation


	75.16
	13.48

	
	Median


	21.00
	21.00

	tablet
	
	
	

	
	Average Response Length


	53.14
	8.96

	
	Standard Deviation


	69.00
	11.46

	
	Median


	31.50
	31.50


Table 7 – Text Based Question Analysis
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	Browser Type


	
	Length Of Response


	word-count



	desktop
	
	
	

	
	Average Response Length


	61.56
	10.92

	
	Standard Deviation


	96.89
	17.46

	
	Median


	30.00
	30.00

	mobile
	
	
	

	
	Average Response Length


	41.03
	7.46

	
	Standard Deviation


	78.78
	14.12

	
	Median


	23.00
	23.00

	tablet
	
	
	

	
	Average Response Length


	58.35
	9.84

	
	Standard Deviation


	70.19
	11.65

	
	Median


	37.00
	37.00

	
	
	
	


Table 8 – Text based analysis disregarding empty responses
Again, a t-Test was conducted to determine if there was a statistical significant difference between mobile and desktop-based surveys, This was done against the data set with null excluded.
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Given a threshold of 0.05, we can reject the null hypothesis (our value is 0.02 above).  There is a clear difference in the length of responses between the mobile version and the tablet or desktop cases.  Desktop based surveys saw the longest answers provided with tablets a close second.  Mobile were significantly less, with an average response length of almost 20 fewer characters.

7 Findings and Conclusions

7.1 Findings
Comparison of the data from the mediums explored showed both some expected an unexpected outcomes.  The initial hypotheses posited that mobile based surveys would suffer adverse completion rates and reduced length of responses compared to their desktop counterparts.  What the data shows, however, is that while the total amount of time elapsed on average for a complete survey on a mobile phone-based survey was approximately 33% greater than the desktop, the overall completion rates for mobile phones were actually slightly higher. Certainly no adverse effect was observed.  This seems to indicate that even though it takes longer, people are equally willing to see the survey through to completion.   

Despite the high completion rates, a negative effect was observed in the analysis of the text answers.  Mobile participants provided an average response length of only 40 characters compared with 60 characters for desktop.  While this cannot be confirmed from the data, it seems reasonable to assume that this is due to the difficulty of typing on the on-screen keyboard typically found on modern smartphone keyboards. 
7.2 Limitations
These findings need to be considered with the understanding that they have:

- not been repeated across other user groups or with other surveys

- represent a relatively small sample size

- were not the results of a true experiment
7.3 Recommendations
For increased confidence in the results, it would be appropriate to repeat the same methodology  across other groups to ensure that there was no systematic bias influencing these results due to the demographics of the participants.  

A true experiment where the representative samples could be selected and assigned randomly would also provide additional confidence that the effects being observed are not being biased, for example, due to the fact that Smartphone users are more “tech savvy”.

7.4 Final Conclusions
Probability-based survey and analysis is a critical facet of modern research.  Indeed, such sampling is accepted as an essential cornerstone of the survey method.  As technologies change, new survey methods have been developed,  and older methods supplanted.  The paper survey was challenged first by the telephone survey, increasingly by other technologies, most recently by the web (Dillman, 1998) and now, by extension, web-enabled mobile devices.  In comparison with both paper and telephone  surveys, electronic surveys are more cost effective, can be administered faster and allow rapid calculation of results (Moss et al, 2002), so it is no surprise that they are often used to collect data in both business and academic settings.   

Overall, there appears to be very little difference in amount of data collected and the number of responses collected across the mediums under examination – this is especially true for the  multiple choice questions administered as part of this quasi-experiment.  Indeed, the research here was not able to show a statistical difference across the surveys collected.   

Researchers should be aware, however, that they are likely to receive less overall data on  long answer questions.  This research showed a statistically meaningful difference between response lengths as well as overall time to complete, with an average response length from mobile devices only 2/3 that their desktop counterparts.  Depending on the type of research being conducted, this may mean that it may be more difficult than in the past to solicit high quality narrative answers to open ended questions. 

Finally, it is critical to recognize that email surveys sent out now will be subject to mixed mode bias and mode effects where as even a few years ago, these surveys could have been considered a much more homogeneous sample.  This research did not explore the effect of mode bias on the answers themselves.   These mode effects can be problematic and so additional research should be conducted to see what the mode effects between the studied media are, and to explore potential ways to mitigate any effect. (Lugtig, 2008).
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